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Energy Research Abstracts 


Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 14-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. Please note that beginning with the January 
1991 issue, ERA does not cover nonreport literature. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting frem its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OSTI deposit ac- 
counts can obtain ERA (regular issues and annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(€15)576-8401, FTS 626-8401. ERA is also available at 
authorized GPO Depository Libraries. (List is provided 
on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Robert W. Rutkowski 





Information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 





How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. Report 
. Report number identification for report-type literature. oe 


. Title and subtitle (non-English title may appear in 18494 (DOE/ER/40438-T1) [Development of a hydrogen and 
parentheses, if applicable). deuterium polarized gas target for application in storage rings]: 

. Author(s). First 10 names in the data record are printed, (4) Progress report. Haeberli, W. Phys. VP colaboraion. Snamer © 
then “et al.” is listed. Univ., Madison (USA). Dept. of Physics. [1989]. 12p. Sponsored by-«(12) 

. Author affiliation. Only first one is listed, in parentheses @) DOE Energy Research. DOE Contract FG02-88ER40438. Order © 
after author(s) to which it applies. 6 Number DE89007246. Available from NTIS, PC A03/MF A01 - 

. Collaboration, if present. OSTI; GPO Dep. @® 

. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 
for document. cells; results of target tests; the new UHV... 

. Date of publication. If not known, a processing date is 


in brackets. 


. Number of pages or page range. Prices are based on _— = 
total pages unless special pricing applies. — (RNS-SU—€0, pp. 50-32) Trensiven ensegine i Ne- 


Language of document if non-English @) like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. 
on a fi Ulin: cation ln-an analytic (pent, chapter 8) Faichoat at %1966. (in Rusia. Exporimanal and theoretical‘ 
—— iieiaiiaiiaccaai physics. Collection. Order Number DE89780060. Available from NTIS 

OF paper) of a leeger Monagaph. (US Sales Only), PC AO3/MF AO1: INIS. 

- Sponsoring organization. Kratkie Soobshcheniya po Fizike.; no. 6. 


- Contract or grant number. SILVER lONS/energy-level transitions; XENON lONS/energy- 
: oo identifying number; may be a conference level transitions; CORRELATIONS; D STATES; E STATES;.. 
number. 


. Conference title, location, and date, if applicable. 54 (DOE/ER/60888-1-Vol.1, pp. 11 ia 7) Investigation of air 9 ) 


. Order number. The “DE” order number may be used pollution in house due to use of various fuels. Luo, Dayu (Chengdu 
for ordering from NTIS or OSTI, as appropriate. The 


Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 
"TI" prefix is valid only at OSTI. (Ome 1990.(CONF-900724-Vol.1: ntoorhiF Sh: iaamalional 
. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air ’90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 
. Drop note or explanatory statement. Number DE90017786. Source: NTIS. es 
. Abstract. Air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m? air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 


Report Analytic 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438- 
he 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 39 
first-level and the 308 second-level categories. Because each issue of ERA publishes citations only for those documents an- 
nounced during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL, LIGNITE, AND PEAT 30 Properties and Composition 08 HYDROGEN 


03 
04 
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07 
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10 
20 


30 
50 


02 
03 


04 
05 
06 


07 
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10 
20 


Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 
Reserves, Geology, and 
Exploration 
Drilling, Production, and 
Processing 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 


40 
04 
02 


03 
04 


05 
06 
07 
08 


09 
10 
20 
30 


40 


05 
01 


04 
05 
07 


08 
09 


10 
20 
30 
40 
50 
60 
07 
01 
02 
03 
04 


05 


Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 


Drilling, Fracturing, and Mining 
Oil Production, Recovery, and 


Refining 
Properties and Composition 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 
Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmentai Aspects 

Health and Safety 

Safeguards, Inspection, and 
Accountability 

Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical lsotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 


01 
02 


04 


05 


09 
10 
20 
30 


09 
07 
08 
09 
10 
20 
30 


40 


50 
60 
70 
80 
90 


10 
02 
03 
04 
05 


06 
07 


08 
09 
10 
20 


13 
01 
02 


03 


Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 

Resources and Availability 

Site Geology and 
Meteorology 

Plant Design and Operation 


“The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's 
data systems. Categories and definitions for the complete set of six-digit numbers are given in DOE/TIC-4584, Energy Data Base: Subject 
Categories and Scope. 
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Legislation and Regulations 
Economic, Industrial, and 

Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 
Geothermal Data and Theory 
Health and Safety 
Waste Management 


TIDAL AND WAVE POWER 
Resources and Availability 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Tidal Power Plants 
Wave Energy Converters 
Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 


Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER PLANTS 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, Nonbreeding, 
Graphite Moderated 

Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 

Regulation and Licensing 

Economics 


NUCLEAR REACTOR 
TECHNOLOGY 
Theory and Calculation 
Components and Accessories 
Fuel Elements 
Control Systems 
Environmental Aspects 
Research, Test, and Experi- 
mental Reactors 
Plutonium and Isotope 
Production Reactors 
Propulsion Reactors 
Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines and 
Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economie, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 
SYSTEMS 

Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 
Metals and Alloys 





Ceramics, Cermets, and 
Refractories 
Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, 
and High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Fiow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron Devices 
and Circuits 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 
Radiation Instrumentation 
Radiation Effects on 
Instrument Components, 
Instruments, or Electronic 
Systems 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical instrumentation 
Geophysical and Meteorologi- 
cal Instrumentation 
Miscellaneous Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND 

NATIONAL DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 

Strategic Defense Initiative 

Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 


PHYSICS | 
Astrophysics and Cosmology 


02 
03 


04 
50 
51 
52 
53 
54 

es 


10 
11 


Atmospheric Physics 

Atomic, Molecular, and 
Chemical Physics 

Fluid Physics 

High Energy Physics 

Particle Interactions and 
Properties—Experimental 

Particle Interactions and 
Properties—Theoretical 

Particle Invariance Principles 
and Symmetries 

Field Theory 


PHYSICS Il 
Nuclear Physics 
Experimental Techniques 


12-20 Nuclear Properties and 


30 
40 


50 
60 
61 
70 


70 
01 
02 


99 


01 
02 
03 
04 


Reactions 

Nuclear Theory 

Radiation and Shielding 
Physics 

Medical Physics 

Condensed Matter Physics 

Superconductivity 

Theoretical and Mathematical 
Physics 


FUSION ENERGY 

Plasma Research 

Fusion Power Plant 
Technology 


GENERAL AND 
MISCELLANEOUS 
Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 


PERSONAL AUTHOR INDEX 


SUBJECT INDEX 


CONTRACT NUMBER INDEX 


REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 





Alphabetical Listing of Categories 


ADVANCED PROPULSION 
SYSTEMS 

ARMS CONTROL 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND PEAT 

DIRECT ENERGY CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 

ENGINEERING 


54 
20 


ENVIRONMENTAL SCIENCES 
FOSSIL-FUELED POWER 
PLANTS 
FUSION ENERGY 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 
WEAPONRY, AND NATIONAL 
DEFENSE 


NATURAL GAS 

NUCLEAR FUELS 

NUCLEAR POWER PLANTS 

NUCLEAR REACTOR 
TECHNOLOGY 

OIL SHALES AND TAR SANDS 

PARTICLE ACCELERATORS 

PETROLEUM 

PHYSICS | 

PHYSICS II 

POWER TRANSMISSION AND 
DISTRIBUTION 

SOLAR ENERGY 

SYNTHETIC FUELS 

TIDAL AND WAVE POWER 

WIND ENERGY 











Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


0103 Preparation 


16032 (DOE/PC/88885—-T3) Proof of concept and perfor- 
mance optimization of high gravity batch type centrifuge for 
dewatering fine coal: Quarterly technical progress report, 
September 21, 1990 to December 20, 1990. Smith, L.B.; Durney, 
T.E. Jr. Coal Technology Corp., Bristol, VA (USA). 22 Jan 1991. 
20p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-89PC88885. Order Number DE91010553. Source: OSTI; 
NTIS; GPO Dep. 

One objective of this project is to generate and record a data 
base with the prototype centrifuge. A further objective is to use the 
data base to determine the appropriateness of the system for coal 
processing and to determine how the more vital systems can be 
balanced so that the centrifuge can achieve optimum performance. 
Task 2 included the upgrading and testing of both the hardware 
and software of the data logging system. It also included improving 
and testing the data transducers as well as those support hardware 
systems which were preventing the logging of the primary data in 
real time. This task has been completed. The first sub-task in Task 
3, consists of feasibility tests of the technology. In particular it is 
designed to demonstrate the ability of the non-blinding filter system 
to operate successfully over extended periods of time. The second 
sub-task in Task 3, demonstrates the ability of the system to dry a 
variety of coals from various coal fields to satisfactory moisture 
levels. Task 4 is designed to optimize the operation and the inter- 
actions of the six most important systems in the new centrifugal 
dryers. The work plan schedule called for this task to begin at the 
completion of Task 3. However, during the testing in Tasks 2 and 
3, it became evident that it would be necessary to perform some of 
the Task 4 optimization ahead of schedule. The earlier test work 
had uncovered serious problems with some of the systems sched- 
ules to be optimized during Task 4, and so it was deemed to be 
appropriate to move ahead and address the problems earlier to en- 
hance the value of Task 3. Task 4 is on schedule. 8 figs. 


16033 (DOE/PC/89758-T2) Surtace electrochemical control 
for fine coal and pyrite separation: Technical progress report, 
October 1—December 31, 1990. Hu, Weibai; Huang, Qinping; Ri- 
ley, A.; Zhu, Ximeng; Bodily, D.; Liang, Jun; Zhong, Tinge; 
Wadsworth, M.E. Utah Univ., Salt Lake City, UT (USA). [1990]. 
56p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-89PC89758. Order Number DE91008951. Source: OSTI; 
NTIS; GPO Dep. 

This technical progress report is written in four sections repre- 
senting different aspects of the project: (1) Cyclic Voltammetry; (2) 
The Floatability of Mineral and Coal Pyrite; (3) Electrochemical and 
Flotation Experiments Involving Particulate Mineral and Coal Pyrite; 
and (4) ESCA Studies of particulate Pyrite. The papers were pro- 
cessed separately for inclusion on the data base. 


16034 (DOE/PC/89904—T22) Electroosmotically enhanced 
dewatering/deliquoring of fine-particle coal: Final report, Jan- 
uary 1, 1989-August 31, 1990. Sami, S.; Davis, P.K.; Smith, J.G. 
Southern Illinois Univ., Carbondale, IL (USA). Nov 1990. 38p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FC22-89PC89904. Order Number DE91011299. Source: OSTI; 
NTIS; GPO Dep. 

This research is an investigation of the use of electroosmosis to 
dewater/deliquor ultrafine coal. Post-beneficiation dewatering/ 
deliquoring methods for ultrafine coals are inadequate and gener- 
ally require subsequent thermal drying. The first year of this project 
focused on preparation of ultrafine coal samples, development of 
test equipment and test cells, identification of variables affecting 
electroosmosis, and trial runs. The second and final year was 
primarily devoted to the electroosmotic dewatering behavior of ul- 
trafine coal. New measurement systems were developed, including 


a computer-controlied measurement system capable of measuring 
flow rates as low as 1 wm per second. Furthermore, the effects of 
gravity, filter attenuation, voltage gradients, electrolysis, and tem- 
perature could be either determined explicitly or eliminated as a 
variable with these systems. Four of the more surprising contribu- 
tions of this research are: (a) the observation of reversal of 
electroosmotic flow direction for coal; (b) strong evidence that the 
primary cause of high-voltage gradients in the coal near the cath- 
ode are attributable to reduced conductivity rather than due to 
trapped hydrolysis-produced hydrogen bubbles; (c) the observation 
of electroosmotic transport ratios (the ratio of uncharged water 
molecules removed per single ion removed) sufficiently large to 
demonstrate that the cost of actual electroosmotic transport of 
water through ultrafine coal can be very small; and (d) strong evi- 
dence that electroosmotic volume flow rates are very insensitive to 
temperature changes. 10 refs., 5 figs., 9 tabs. 


16035 (DOE/PC/90167-T1) Mulled coal: A _ beneficiated 
coal form for use as a fuel or fuel intermediate: Final technical 
progress report No. 1, May 15, 1990—June 15, 1990. Energy 
International Corp., Pittsburgh, PA (USA). 22 Jan 1991. 6p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC22-90PC90167. Order Number DES1008973. Source: OSTI; 
NTIS; GPO Dep. 

The US Department of Energy (US DOE) Pittsburgh Energy 
Technology Center (PETC) and Energy International Corporation 
have executed a contract to address the storage, transport and 
handling of beneficiated coals in the form of a modified wet cake 
(“mulled coal”) to yield a coal water fuel having acceptable proper- 
ties for atomization and combustion on industrial, commercial and/ 
or residential scales. The project was started on May 15, 1990 with 
the initial activities centered upon project startup. The Management 
Plan was completed and submitted. Upper Elkhorn #3 coals pro- 
cessed by microbubble column flotation, heavy medium cyclone 
and agglomeration will be utilized as feedstocks along with a west- 
ern subbituminous coal processed by heavy media cyclones and 
hot water drying. Work has begun screening candidate processes 
and reagents for producing a stabilized wet cake suitable for 
conversion into an atomizable Coal Water Fuel (CWF). We are an- 
ticipating completion of the reagent studies and preparation of 
various “mulls” by the end of September. 


16036 (DOE/PC/90167-T2) Mulled coal: A beneficiated 
coal form for use as a fuel or fuel intermediate: Final technical 
progress report No. 2, July 1, 1990-September 30, 1990. En- 
ergy International Corp., Pittsburgh, PA (USA). Feb 1991. 20p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-90PC90167. Order Number DE91009535. Source: OSTI; 
NTIS; GPO Dep. 

Energy International has been awarded a contract by DOE-PETC 
to evaluate a new concept for utilization of the fine coal wet cake 
produced by many of the physical beneficiation processes now un- 
der development. During the past quarter (July 1 to September 30, 
1990), Energy International has developed reagent packages capa- 
ble of stabilizing the fine coal “wet cake” into either a gel or 
granular “mull” that can be readily converted into a Coal Water 
Fuel. Preliminary results indicate that the-granular mull product 
could prove to be stable during storage, handling, and transporta- 
tion in existing systems. The activities during the next quarter will 
concentrate on defining suitable mull formulations for the four dif- 
ferent fine coal products selected for the program. 5 figs., 2 tabs. 


16037 (DOE/PC/90176-T2) Process development for pro- 
duction of coal/sorbent agglomerates: Technical report, 
September 1, 1990-November 30, 1990. Rapp, D.M. (Illinois 
State Geological Survey, Champaign, IL (USA)); Lytle, J.M.; Hack- 
ley, K.C.; Moran, D.L.; Berger, R.L.; Griggs, K. Illinois Dept. of 
Energy and Natural Resources, Springfield, IL (USA). [1990]. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
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FG22-90PC90176. Order Number DE91010501. Source: 
NTIS; GPO Dep. 

Current coal mining and processing procedures produce signifi- 
cant quantities of fine coal with limited marketability The objective 
of this work is to utilize these fines to economically produce a fuel 
which will meet anticipated sulfur dioxide emission levels. To ac- 
complish this, the process of pelletizing fine coal with a sulfur 
capturing sorbent such as calcium hydroxide is being studied. Car- 
bonation, which is the reaction of calcium hydroxide with carbon 
dioxide to produce a bonding matrix of calcium carbonate, is being 
investigated as a method for improving pellet quality and decreas- 
ing binder costs. Two potential combustion options are being 
considered - fluidized bed combustors and industrial stoker boilers. 
This project represents phase 2 of research in this area. Previous 
test results indicate that carbonation can improve compressive 
strength, impact and attrition resistance and essentially waterproofs 
pellets having a 14% lime content. Binders such as corn starch or 
molasses do not produce waterproof pellets capable of witnstand- 
ing rainfall that might occur during shipping or outdoor storage. The 
past years work was conducted using IBC-106 ground to a particle 
size of 90% minus 90 microns. In this years work, testing will be 
performed using a flotation concentrate collected from an operating 
preparation plant. The sample was collected this quarter and is 
currently being processed. Also during this quarter, a carbonation 
reactor has been designed and will be fabricated early next quar- 
ter. To aid in pelletization work, an undergraduate civil engineering 
student has been hired and trained. Some pelietization work has 
been completed but results are too preliminary to report. 2 refs. 


OSTI; 


16038 (DOE/PC/90176-T16) Dewatering studies of fine 
clean coal: Technical report, September 1, 1990—November 30, 
1990. Parekh, B.K. (Kentucky Univ., Lexington, KY (USA). Center 
for Applied Energy Research). Illinois Dept. of Energy and Natural 
Resources, Springfield, IL (USA). [1990]. 17p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG22-90PC90176. 
Order Number DE91010498. Source: OSTI; NTIS; GPO Dep. 

Physical cleaning of ultra-fine coal using advanced froth flotation 
technique provides a low ash product; however, the amount of wa- 
ter associated with clean coal is high. Economic removal of water 
from the froth will be important for commercial applicability of the 
novel processes. The main objective of the present research pro- 
gram is to study and understand dewatering characteristics of 
ultra-fine clean coal and to develop process parameters to effec- 
tively reduce the moisture to less than 20 percent in the clean coal 
product. The research approach utilizes synergistic effect of metal 
ions and surfactant to lower the moisture of clean coal using con- 
ventional vacuum dewatering technique. During this contract period 
clean coal product obtained using the advanced Ken-Flote column 
was characterized. The average particle size of the clean coal was 
21 microns and contained about 8 percent ash. The electrokinetic 
studies conducted on the coal before and after flotation shows a 
strong adsorption of fuel oil on the coal surface. Adsorption of 
Cu(il) metal ions and a cationic surfactant lowered the zeta poten- 
tial to zero, depending on the pH of the suspension. Dewatering of 
clean coal froth without addition of any reagent provided 35 per- 
cent moisture cake; addition of 2.5 lb/ton of fuel oil reduced 
moisture to 30 percent. Efforts are in progress to understand ad- 
sorption phenomena of the reagents, contact angle studies and 
micrographic analysis of the filter cake. From these data, optimum 
process conditions will be identified to obtain a filter cake contain- 
ing less than 20 percent moisture. 10 figs., 1 tab. 


16039 (DOE/PC/91274-T1) Pilot-scale testing of microbub- 
ble flotation: Final report. Yoon, R.H.; Adel, G.T.; Luttrell, G.H.; 
Mankosa, M.J. Virginia Center for Coal and Minerals Processing, 
Blacksburg, VA (USA). Aug 1990. 340p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC22-86PC91274. Order 
Number DE91008418. Source: OSTI; NTIS; GPO Dep. 

The main objective of this project was to demonstrate the mi- 
crobubbie column flotation process in a process development unit 
(PDU). In order to accomplish this task, the project was divided 
into several different stages. The first involved continuous bench- 
scale testing in order to identify the operating parameters which 
most strongly influence column performance. These included feed 
rate, countercurrent wash water rate, aeration rate, frother addition, 
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collector addition and froth depth. Several tests were also con- 
ducted using different feed particle size distributions. Based on the 
results from these tests, several PDU-scale columns were de- 
signed and constructed. The second stage consisted of testing of 
the PDU-scale columns for the purpose of: (i) demonstrating the 
feasibility of the microbubble flotation process for producing super- 
clean coal, (ii) demonstrating the ability of the microbubble column 
to process refuse streams (i.e., cyclone overflow material), (iii) 
comparison with conventional techniques for coarse coal flotation, 
and (iv) collecting scale-up data for the design of commercial-scale 
columns. Detailed results from each of these series of tests are 
presented. In the final stage of this work a comprehensive scale-up 
procedure was developed based on the fundamental principles of 
flotation. Expressions were developed which describe the flotation 
rate constant, mean retention time, fractional air hold-up and col- 
umn mixing. These relationships were incorporated into a scale-up 
procedure based on known principles of chemical engineering re- 
actor design. PDU-scale test results were used to validate the 
scale-up procedure. 95 refs., 141 figs., 23 tabs. 
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Refer also to citation(s) 16033, 16058, 16070, 16075, 16104, 
16128, 16469, 16486, 16488, 16490, 16622, 17216, 17852, 17853, 
17854, 17856, 17859, 17956, 18605, 18606 


16040 (CONF-900395-1, pp. 9-11) Carbon deposition and 
deactivation of metallic catalysts. Baker, R.T.K. (Auburn Univ., 
AL (USA)). USDOE Office of Energy Research, Washington, DC 
(USA). Materials Sciences Div. Mar 1990. From The BES catalysis 
and surface chemistry research conference; Gaithersburg, MD 
(USA); 26-28 Mar 1990. In Seventh BES [Basic Energy Sciences] 
catalysis and surface chemistry research conference. Summary of 
DOE-BES research projects. 217p. Order Number DE90008091. 
Source: OSTI; NTIS. 

Carbon deposition on metal surfaces is one of the most common 
causes of catalyst deactivation in hydrocarbon conversion and CO/ 
He reactions. The current program which focuses on the formation 
of carbonaceous deposits on nickel, cobalt, platinum, and some of 
their alloys is designed to address the following scientific issues: 
(a) The effect of crystallographic orientation and size of the catalyst 
particle on the structure of the carbon deposit; (b) The effect of 
modifications to the surface and bulk properties of the catalyst 
particles on the carbon deposition process; (c) The relationship be- 
tween the structural characteristics of the carbon deposited on a 
given catalyst system and that of the hydrocarbon source; and (d) 
An examination of the concept of removing deposited carbon from 
a deactivated catalyst system at low temperature in an atomic oxy- 
gen environment, and thereby minimizing the degree of particle 
sintering. Results to data as discussed. 


16041 (DOE/MC/24217-2971) Development of a fluid fric- 
tion control valve for pressure letdown in hot dirty gas 
streams: Final report. Novack, M. General Applied Science Labs.., 
Inc., Ronkonkoma, NY (USA). Sep 1990. 87p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC21-88MC24217. 
Order Number DE91002044. Source: OSTI; NTIS; GPO Dep. 
Control valves required for pressure letdown service in’ future 
commercial coal conversion plants will be subjected to severe ser- 
vice at a temperature and pressure as high as 1800°F and 800 
psig, respectively, in a gaseous environment leading to valve 
erosion and corrosion. This report describes the design and devel- 
opment of a fluid friction control valve (FFCV) for these severe 
pressure reduction applications. The FFCV is designed to dissipate 
friction-induced energy losses uniformly over an extended surface 
flow path, and thus eliminate pressure reduction taking place in a 
single-step process. This important feature of the FFCV, by which 
the fluid mixture velocity is significantly reduced, has the potential 
of minimizing or even eliminating the problems associated with 
conventional-type control valves. The component parts of the 
FFCV exposed to the hot gas flow stream were fabricated from In- 
conel Alloy 625, a high strength nickel-chromium-molybdenum alloy 
used in high temperature corrosive environments. The FFCV un- 
derwent combined parametric and endurance tests at temperatures 
and pressures of up to 1500 F and 1000 psig, respectively, at gas 





stream flowrates of up to 100 lb/hr. To simulate abrasive ash/char 
particulate as found in conversion pliant gas streams, three forms 
of silica powders were used. Over the course of 53 test runs, the 
FFCV was subjected to a cumulative endurance test duration of 
164 hours, of which 55 hours were with silica particulate in the gas 
stream. During these tests the FFCV maintained its structural in- 
tegrity and operated without clogging or jamming. Upon completion 
of testing, examination of the internal valve surfaces exposed to the 
gas stream showed no discernable erosion. 1 ref., 23 figs., 3 tabs. 


16042 (DOE/MC/24267-2989) Development of an ad- 
vanced, continuous mild gasification process for the 
production of co-products: Quarterly technical progress re- 
port, October-December 1990. Ness, R.O. Jr.; Aulich, T.R. North 
Dakota Univ., Grand Forks, ND (USA). Energy and Environmental 
Research Center. Mar 1991. 30p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC21-87MC24267. Order 
Number DE91010928. Source: OSTI; NTIS; GPO Dep. 

The current objective of the University of North Dakota Energy 
and Environmental Research Center (EERC) Mild Gasification 
Project is to optimize reactive char and marketable liquids produc- 
tion on a 100-lb/hr scale using Wyodak subbituminous and Indiana 
No. 3 bituminous coals. Tests performed using the EERC 100-lb/hr 
process development unit (PDU) include a refractory cure (Test 
P001), a test using petroleum coke (Test P002), and tests using 
Wyodak and Indiana coals. The reactor system used for the 11 
PDU tests conducted to date consists of a spouted, fluid-bed car- 
bonizer equipped with an on-line condensation train that yields 
three boiling-point fractions of coal liquids ranging in volatility from 
about 77-750°F (25-400°C). This report describes reaction condi- 
tions and results of Tests PO10 and P011. Conditions of Test P010 
(Wyodak coal) include a reactor temperature of 1100°F (590°C), 
reactor pressure of 14.7 psi, residence time of 30 minutes, and a 
fluidization gas mixture comprised of the products of natural gas 
combustion with 80% excess air. Following an 8-hour heat-up pe- 
riod, continuous coal feed was maintained for about 30 hours. 
Conditions of Test P011 (indiana No. 3 coal) were similar to those 
of P010, except that the fluidization gas was comprised of the 
products of natural gas combustion with stoichiometric amounts of 
air. Test PO11 was terminated ahead of schedule due to the loss of 
recycle tar coolant in the tar scrubber. 2 refs., 11 figs., 12 tabs. 


16043 (DOE/MC/25034—2967) Thermal/chemical degrada- 
tion of ceramic cross-flow filter materials: Phase 1, September 
1988—November 1989. Alvin, M.A.; Lane, J.E.; Lippert, T.E. West- 
inghouse Electric Corp., Pittsburgh, PA (USA). Science and 
Technology Center. Nov 1989. 479p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC21-88MC25034. Order 
Number DE91002053. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the 14-month, Phase 1 effort conducted 
by Westinghouse on the Thermal/Chemical Degradation of Ce- 
ramic Cross-Flow Filter Materials program. In Phase 1 expected 
filter process conditions were identified for a fixed-bed, fluid-bed, 
and entrained-bed gasification, direct coal fired turbine, and pres- 
surized fluidized-bed combustion system. Ceramic cross-flow filter 
materials were also selected, procured, and subjected to chemical 
and physical characterization. The stability of each of the ceramic 
cross-flow materials was assessed in terms of potential reactions 
or phase change as a result of process temperature, and effluent 
gas compositions containing alkali and fines. In addition chemical 
and physical characterization was conducted on cross-flow filters 
that were exposed to the METC fluid-bed gasifier and the New 
York University pressurized fluidized-bed combustor. Long-term 
high temperature degradation mechanisms were proposed for each 
ceramic cross-flow material at process operating conditions. An 
experimental bench-scale test program is recommended to be con- 
ducted in Phase 2, generating data that support the proposed 
cross-flow filter material thermal/chemical degradation mecha- 
nisms. Papers on the individual subtasks have been processed 
separately for inclusion on the data base. 


16044 (DOE/PC/79926-12) Kinetics of coal conversion to 
soluble products: Quarterly report, October 1, 1990—March 31, 
1991. Korda, A.; Larsen, J.W. Lehigh Univ., Bethlehem, PA (USA). 
Dept. of Chemistry. 30 Apr 1991. 10p. Sponsored by USDOE, 
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Washington, DC (USA). DOE Contract FG22-87PC79926. Order 
Number DE91010917. Source: OSTI; NTIS; GPO Dep. 

The solubility increase in the solvent of choice has been mea- 
sured as a function of time in previous studies, and this solubility 
increase has been used to determine the kinetics of the conversion 
process. This is adequate for many purposes, but cannot provide a 
fundamental understanding of the processes occurring, since the 
changes being measured are complex and are not a direct reflec- 
tion of the numbers of bonds being broken. The solubility of a coal 
product in any solvent will depend on both the size of the molecules 
and their polarity. The objectives of this work are: (1) to measure 
the kinetics of the conversion of coals to soluble products under 
model liquefaction conditions using gel permeation chromatography 
techniques to count the number of bonds broken; and (2) to ana- 
lyze these data using kinetic schemes based on the behavior of 
crosslinked macromolecular networks. In the present work, a series 
of liquefaction experiments was run using the pyridine soluble part 
of the Illinois No. 6 coal as the starting material. Reactions were 
run at 350°C, in the presence of tetralin as a solvent, under nitro- 
gen or hydrogen atmosphere for different periods of time (2.5, 5, 
10, 20 min.). Also, a number of liquefaction reactions were run us- 
ing Illinois No. 6 whole coal as the starting material. In this series, 
the influence of additives such as anthracene and phenanthrene 
were checked. Reactions were run under nitrogen or hydrogen, 
with tetralin as a solvent, at 350°C for 10 min. 5 refs., 3 tabs. 


16045 (DOE/PC/88915-T10) Steam gasification of carbon: 
Catalyst properties: Reporting period, December 15, 1990- 
March 14, 1991. Falconer, J.L. Colorado Univ., Boulder, CO 
(USA). 20 Mar 1991. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG22-88PC88915. Order Number 
DE91011310. Source: OSTI; NTIS; GPO Dep. 

This research uses several techniques to measure the concen- 
tration of catalyst sites and determine their stoichiometry for the 
catalyzed gasification of carbon. Both alkali and alkaline earth ox- 
ides are effective catalysts for accelerating the gasification rate of 
coal chars, but only a fraction of the catalyst appears to be in a 
form that is effective for gasification, and the composition of that 
catalyst is not established. Transient techniques, with ‘SC labeling, 
are being used to study the surface processes, to measure the 
concentration of active sites, and to determine the specific reaction 
rates. The authors have used secondary ion mass spectrometry 
(SIMS) for both high surface area samples of carbon/alkali carbon- 
ate mixtures and for model carbon surfaces with deposited alkali 
atoms. SIMS provides a direct measure of surface composition. 
The combination of these results can provide knowledge of catalyst 
dispersion and composition, and thus indicate the way to optimally 
utilize carbon gasification catalysts. This report describes the 
objectives and scope of the research, the research plan, and dis- 
cusses the status and accomplishments to date. 


16046 (DOE/PC/88920-T9) Electrochemistry of Thiobacil- 
lus ferooxidans reactions with pyrite: Technical progress 
report, December 1990—March 1991. Pesic, B.; Oliver, D.J. Idaho 
Univ., Moscow, ID (USA). [1991]. 29p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-88PC88920. Order 
Number DE91011298. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to provide the fundamental infor- 
mation on the mechanisms of bacterial leaching of pyrite. The 
knowledge of how bacterial leaching of pyrite functions is essential 
for design and development of a technology for coal cleaning with 
bacteria. The features of major electrochemical techniques will be 
examined to find out if any of them can provide a diagnostic infor- 
mation on the mechanisms of related reactions. The research in 
this reporting period was focused on three different areas. One 
area was the examination of the scanning speed on the cyclic 
voltammetry and interpretation of data. The second area was re- 
lated to the detailed examination of the events occurring during 
first 48 hours of fermentation. As reported before, the pyrite sur- 
face becomes covered with the reaction product always after two 
days of fermentation. This fermentation period was examined in 
more details by two methods: (1) by running cyclic voltammetry, 
and taking the samples for SEM analysis, more frequently (two 
hours intervals). The third area was characterization of the reaction 
product by X-ray diffraction. Results to date are reported. 15 figs. 
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16047 (DOE/PC/89760-T3) A novel approach to highly dis- 
persing catalytic materials in coal for gasification: Fifth 
quarterly report, October 1, 1990-December 31, 1990. Abosti, 
G.M.K.; Bota, K.B. Clark Atlanta Univ., GA (USA). Research Cen- 
ter for Science and Technology. [1990]. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-89PC89760. Order 
Number DE91010544. Source: OSTI; NTIS; GPO Dep. 

This project seeks to develop a technique, based on coal surface 
properties, for highly dispersing catalysts in coal for gasification 
and to investigate the potential of using potassium carbonate and 
calcium acetate mixtures as catalyst for coal gasification. The lower 
cost and high catalytic activity of the latter compound will produce 
economic benefits by reducing the amount of K2COz required for 
high coal char reactivities. In the foregoing quarter, efforts have 
been concentrated on making the thermogravimetric analyzer 
(TGA) and the tube furnace operational so that they can be used 
for the char preparation and the reactivity studies. Preliminary TGA 
studies show that devolatilization is essentially complete around 
900°C. X-ray diffraction analyses show distinct diffraction patterns 
for the raw subbituminous and the bituminous coals between 18- 
20° (26). These peaks are absent for the lignite and the 
demineralized coals. The peaks for the more matured coals are at- 
tributed to the high ash content of these coals. 2 refs., 1 fig. 


16048 (DOE/PC/89876-T1) Biological production of ethanol 
from coal: Task 2 report, Culture manipulation to reduce ac 
etate production and maximize the ethanol production rate. 
Arkansas Univ., Fayetteville, AR (USA). Dept. of Chemical Engj- 
neering. Sep 1990. 110p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-89PC89876. Order Number 
DE91007975. Source: OSTI; NTIS; GPO Dep. 

A significant research effort has occurred over the past 15 years 
concerning the conversion of coal to liquid fuels. Researchers at 
the University of Arkansas have concentrated on a biological ap- 
proach to coal liquefaction, starting with coal-derived synthesis gas 
as the raw material. Synthesis gas, a mixture of CO, Hz, CO2, CH, 
and sulfur gases, is first produced using traditional gasification 
techniques. The CO, CO, and Hz are then converted to ethanol 
using a bacterial culture of Clostridium Ijungdahlii. 29 refs., 45 figs., 
5 tabs. 


16049 (DOE/PC/89878-T3) Fundamental studies of water 
pretreatment of coal: First annual report, September 5, 1989— 
September 30, 1990. Serio, M.A.; Solomon, P.R.; Kroo, E.; 
Charpenay, S.; Bassilakis, R. Advanced Fuel Research, inc., East 
Hartford, CT (USA). [1990]. 31p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC22-89PC89878. Order Number 
DE91011301. Source: OSTI; NTIS; GPO Dep. 

The goals of this project are to gain understanding of the chem- 
istry of water or steam coal pretreatments and to assess the 
importance of such pretreatments on subsequent coal liquefaction. 
This study will include three coals, five modifications (dried, dem- 
ineralized, ion-exchanged, Ca-loaded, Ba-loaded), three polymers 
and two polymer modifications (e.g. acid chlorides, amides). Exper- 
iments will be performed to investigate both conventional steam 
pretreatment and the possibility of using the CO/H2O system of 
Ross and coworkers as a pretreatment method. The main experi- 
mental variables will be sample type and temperature. Detailed 
characterization of the gas, liquid and solid products from the pre- 
treatment stage will be done, gases by GC or FT-IR, liquids by 
capillary GC, FT-IR and FIMS, and residues by solvent swelling, 
solvent extraction, and elemental analysis. Standard tubing bomb 
liquefaction tests will be used to determine the effect of pretreat- 
ment on coal reactivity toward coal liquefaction. A previously 
developed model for coal liquefaction, the FG-DVC liquefaction 
model, will be used (after appropriate modifications) to model the 
physics and chemistry of water pretreatment. The results to date 
indicate that the steam pretreatment has a rather profound effect 
on the structure of the coal. The residues produced at all three 
temperatures shows a sharp increase in tar at relatively short pre- 
treatment times. There is a monotonic decrease in CO. and a 
monotonic increase in the amount of CH, produced upon pyrolysis 
of the coal with increasing pretreatment time. The total ash content 
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was found to go through a minimum after about one hour pretreat- 
ment time and then increase with further increases in pretreatment 
time. 8 refs., 4 figs., 10 tabs. 


16050 (DOE/PC/89879-T2) High temperature ceramic mem- 
brane reactors for coal liquid upgrading: Quarterly report 4 
research period, June 21, 1990—September 20, 1990. Tsotsis, 
T.T. University of Southern California, Los Angeles, CA (USA). 
Dept. of Chemical Engineering. [1990]. 20p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC22-89PC89879. 
Order Number DE91010563. Source: OSTI; NTIS; GPO Dep. 

In this project the authors intend to study a novel process con- 
cept, i.e., the use of ceramic membranes reactors in upgrading of 
coal derived liquids. Membrane reactors have been used in a num- 
ber of catalytic reaction processes in order to overcome the 
limitations on conversion imposed by thermodynamic equilibrium. 
They have, furthermore, the inherent capability for combining reac- 
tion and separation in a single step. Thus they offer promise for 
improving and optimizing yield, selectivity and performance of pro- 
cesses involving complex liquids, as those typically found in coal 
liquid upgrading. Ceramic membranes are a new class of 
materials, which have shown promise in a variety of industrial ap- 
plications. Their mechanical and chemical stability coupled with a 
wide range of operating temperatures and pressures make them 
suitable for environments found in coal liquid upgrading. In this 
project they will evaluate the performance of Sel-Gel alumina 
membranes in coal liquid upgrading processes under realistic tem- 
perature and pressure conditions and investigate the feasibility of 
using such membranes in a membrane reactor based coal liquid 
upgrading process. In addition, the development of novel ceramic 
membranes with enhanced catalytic activity for coal-liquid upgrad- 
ing applications, such as carbon-coated alumina membranes, will 
be also investigated. Progress made during the fourth quarter of 
this contract is described. 72 refs., 3 figs. 


16051 (DOE/PC/89879-T3) High temperature ceramic mem- 
brane reactors for coal liquid upgrading: Quarterly report No. 
5, September 21, 1990-December 20, 1990. Tsotsis, T.T. Univer- 
sity of Southern California, Los Angeles, CA (USA). Dept. of 
Chemical Engineering. [1991]. 20p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC22-89PC89879. Order Number 
DE91010562. Source: OSTI; NTIS; GPO Dep. 

In this project the authors intend to study a novel process con- 
cept, i.e., the use of ceramic membranes reactors in upgrading of 
coal derived liquids. Membrane reactor have been used in a num- 
ber of catalytic reaction processes in order to overcome the 
limitations on conversion imposed by thermodynamic equilibrium. 
They have, furthermore, the inherent capability for combining reac- 
tion and separation in a single step. Thus they offer promise for 
improving and optimizing yield, selectivity and performance of pro- 
cesses involving complex liquids, as those typically found in coal 
liquid upgrading. Ceramic membranes are a new class of 
materials, which have shown promise in a variety of industrial ap- 
plications. Their mechanical and chemical stability coupled with a 
wide range of operating temperatures and pressures make them 
suitable for environments found in coal liquid upgrading. In this 
project they will evaluate the performance of Sel-Gel alumina 
membranes in coal liquid upgrading processes under realistic tem- 
perature and pressure conditions and investigate the feasibility of 
using such membranes in a membrane reactor based coal liquid 
upgrading process. In addition, the development of novel ceramic 
membranes with enhanced catalytic activity for coal-liquid upgrad- 
ing applications, such as carbon-coated alumina membranes, will 
be also investigated. Progress made during the fifth quarter of this 
contract is described. 72 refs., 3 figs. 


16052 (DOE/PC/90005-T34) Liquid phase methanol La- 
Porte PDU: Modification, operation, and support studies: Task 
3.4, Adsorbent evaluation for removal of catalyst poisons from 
synthesis gas. Air Products and Chemicals, Inc., Allentown, PA 
(USA); Chem Systems, Inc., Tarrytown, NY (USA). 28 Sep 1990. 
102p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract AC22-87PC90005. Order Number DE91008129. Source: 
OSTI; NTIS; GPO Dep. 

Operation of a methanol synthesis reactor in the liquid phase re- 
quires an efficient catalyst poison removal system. A number of 





commercially available adsorbents were screened for their ability to 
remove the following methanol catalyst poisons: Fe(CO)s, Ni(CO),, 
COS, H2S, and HCl. Adsorption isotherms were measured at 
various carrier gas pressures and two temperatures on several ad- 
sorbents, including active carbons, zeolites, alumina, silica gel, 
metal oxide impregnated active carbons, metal oxide promoted 
zine oxide, metal oxide promoted alumina, and spent methanol cat- 
alyst. By monitoring the approach to equilibrium as a function of 
time, mass transfer coefficients for the adsorption of these trace 
impurities were also determined. From this adsorbent screening, 
the preferred adsorbent for removal of each catalyst poison was 
identified. The equilibrium and kinetic adsorptive properties for 
each poisor/adsorbent system were used to design a poison re- 
moval scheme. This design will be tested in a pilot unit using coal 
gas from a commercial gasifier. 5 refs., 30 figs., 3 tabs. 


16053 (DOE/PC/90036-T2) Synthesis of model compounds 
for coal liquefaction research: Quarterly report No. 2, Septem- 
ber 21, 1990-December 20, 1990. Asaro, M.; Bottaro, J.; 
Hirschon, A.S. SRI International, Menlo Park, CA (USA). [1990]. 
13p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-90PC90036. Order Number DE91010542. Source: OSTI; 
NTIS; GPO Dep. 

The objectives of this project are to develop feasible 
synthetic routes to produce (1) 4(4’-hydroxy-5’,6’,7’,8’-tetrahydro- 
1‘-naphthyimethyl) -6-methyl dibenzothiophene, and (2) a 
1-hydroxynaphthalene-dibenzothiophene polymer. These com- 
pounds are thought to be representative of sulfur containing 
molecules in coal. The program is divided into three tasks, the first 
of which is a project work plan that has already been submitted. 
There are several possible synthetic routes to the target molecule 
(1). The authors are now investigating two general synthetic ap- 
proaches: coupling of a dialkylated dibenzothiophene fragment with 
the phenol, and coupling of a monoalkylated dibenzothiophene 
fragment with a monoalkylated phenol fragment. This quarter they 
developed syntheses for the reaction fragments and conducted 
some preliminary coupling experiments. They found that polymer- 
ization of the fragments is a problem; however, using an acidic 
resin as catalyst they believe to have controlled the polymerization 
reactions and formed coupling products, although their identities 
have not yet been confirmed. During this quarter the authors pre- 
pared the dibromodibenzothiophene starting material for (2) which 
they plan to convert to bis(hydroxymethyl)dibenzothiophene. Also 
during the next quarter, they will examine conditions for acid- 
catalyzed formation of an oligomer of 1-hydroxynaphthalene and 
formaldehyde containing five to twelve naphthyl units. 6 refs., 18 
figs. 


16054 (DOE/PC/90176—-T1) New reagents for coal desulfur- 
ization: Technical report, September 1, 1990—November 30, 
1990. Buchanan, D.H.; Olson, D.; Wang, Shan; Warfel, L. Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (USA). 
[1990]. 10p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG22-90PC90176. Order Number DE91010500. Source: 
OSTI; NTIS; GPO Dep. 

In this project, possible new reagents and reactions to remove 
organic sulfur from coal are being evaluated. For this exploratory 
study the authors are attempting to modify mild desulfurization re- 
actions, shown to work with simple organosulfur compounds, to 
improve sulfur removal and reduce reagent cost. Reagent screen- 
ing and development reactions utilize substituted thiophenes plus 
aryl and alkyl sulfides as the initial models for organic sulfur com- 
pounds in coal. The organosulfur compounds in solvent extracts of 
Illinois coals will serve as second generation models for the or- 
ganic sulfur found in coal. Ultimately, the most successful reagents 
will be tested on demineralized and whole coa! samples. The goal 
of the project is development low-cost reagents capable of pre- 
combustion desulfurization of Illinois coal. During the first quarter, 
standard test methods were developed for reagent screening, 
base-line desulfurization reactions from the literature were run and 
several metal complexes were synthesized as staring materials for 
new reagents. Exploratory desulfurization reactions with the 
reagent formed by borohydride reduction of nickel chloride showed 
it capable of desulfurizing a variety of substituted thiophenes and 
sulfides under mild conditions. Future activities will seek to modify 
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this and other systems to use simple or more easily regenerated 
reagents. 9 refs., 1 tab. 


16055 (DOE/PC/90176-T8) Chemical coal cleaning using 
selective oxidation: Technical report, September 1, 1990- 
November 30, 1990. Paimer, S.R. (Southern Illinois Univ., 
Carbondale, IL (USA). Dept. of Geology); Hippo, E. Southern 
Illinois Univ., Carbondale, IL (USA). 1990. 19p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG22-90PC90176. 
Order Number DE91010507. Source: OSTI; NTIS; GPO Dep. 

The combustion of high sulfur coals contributes substantially to 
the problems associated with acid rain. Current and pending clean 
air legislation is designed to reduce this problem by cutting the lev- 
els of sulfur dioxide that may be released into the atmosphere. 
These new laws prevent the direct and efficient utilization of many 
important Illinois coals reserves which, unfortunately are high in 
sulfur. This may present the already troubled Illinois coal industry 
with a difficult future if solutions to the sulfur problem are not 
found. During this quarter samples of IBCSP coals 101 and 106 
have been obtained and aliquots ground to different particle sizes. 
Proximate, total sulfur, BTU and particle size distributions have 
been performed on these samples. From these analysas it is clear 
that no preferential losses of coal components occurred during the 
coal preparation task. Particle size analysis showed that prepara- 
tion of samples with different mean particle volumes had been 
successful. Some preliminary results obtained for an Illinois No. 6 
coal using mixtures of acetic acid, water and hydrogen peroxide 
showed that it is possible to remove nearly 25% of it’s organic sul- 
fur within 5 minutes at only 60°C with no significant loss of carbon. 
The extent of sulfur removal is very encouraging especially if the 
low temperatures and inexpensive reagents that were used are 
considered. 7 figs. 2 tabs. 


16056 (DOE/PC/90176-T15) Combined chemical and mi- 
crobiological removal of organic sulfur from coal: Technical 
report, September 1—November 30, 1990. Raphaelian, L.A. (insti- 
tute of Gas Technology, Chicago, IL (USA)). Illinois Dept. of 
Energy and Natural Resources, Springfield, IL (USA). [1990]. 7p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-90PC90176. Order Number DE91010514. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this work is to investigate techniques for chemi- 
cally converting the sulfur containing organic compounds in coal to 
compounds that can be treated microbiologically to remove the or- 
ganically bound sulfur. The goal is to achieve an economically 
feasible mild chemical oxidation of the organic sulfur in a represen- 
tative Illinois Basin coal by converting the sulfur to sulfoxides and 
sulfones; the carbon sulfur bond in the sulfoxides and sulfones 
would then be broken microbiologically and the sulfur removed 
from the coal as a sulfate. During this quarter, samples of IBE-107, 
ground to -—200 mesh, were oxidized with hydrogen peroxide, 
potassium permanganate, and sodium periodate for three hours 
and treated microbiologically with the bacterium, IGTS8. A number 
of blanks were also prepared. Of the forty-one samples in this ini- 
tial study, 27 are ready for analysis and 14 are presently being 
treated microbiologically. 1 tab. 


16057 (Juel-2366) Research into the conditioning of syn- 
thesis gases through the formation of gas hydrates. Kremer, 
M. Forschungszentrum Juelich GmbH (KFA) (Germany, F.R.). Inst. 
fuer Energieverfahrenstechnik; Technische Hochschule Aachen 
(Germany, F.R.). Jun 1990. 201p. (In German). Order Number 
DE91782504. Source: OSTI; NTIS (US Sales Only). 

Gas hydrates are solid crystals consisting of a cage of water 
molecules linked with each other by hydrogen bridges to form a 
three-dimensional network with defined cavities in which gas 
molecules are intercalated. This hydrate formation occurs predomi- 
nantly at low temperatures and high pressure, whereby the gas 
hydrates then precipitate as solids in the fluid phase. The paper is 
based on the phenomenon of the differing phase composition of 
gas molecules in a hydrate crystal as opposed to the coexisting gas 
phase. Proceeding from this phenomenon, the paper examines the 
possibility of realizing gas purification of synthesis gases for subse- 
quent use in methanol synthesis by means of the formation of gas 
hydrates. The paper focuses on the theoretical and experimental 
analysis of the equilibrium conditions, and on the determination of 
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the phase composition of the gas hydrates. In conclusion, the 
operational implementation and an energetic assessment of the hy- 
dration process for gas purification are discussed. (orig.). 


0106 Properties and Composition 


Refer also to citation(s) 16033, 16035, 16036, 16086, 16091, 
16101, 16102, 16103, 18310, 18322 


16058 (CONF-910402-11) Low temperature swelling of Ar- 
gonne Premium Coal Samples: Effect on pore structure. 
Spears, D.R.; Kispert, L.D.; Piekara-Sady, L. Alabama Univ., Uni- 
versity, AL (USA). Dept. of Chemistry. [1991]. 7p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-90PC90284. 
From 201. American Chemical Society (ACS) national meeting; At- 
lanta, GA (USA); 14-19 Apr 1991. Order Number DE91010609. 
Source: OSTI; NTIS; GPO Dep. 

Changes in the pore structure of Argonne Premium Coal Sam- 
ples (APCS) upon siurrying at different temperatures with the 
solvents toluene, nitrobenzene and pyridine were followed using an 
EPR spin probe method. At room temperature, spherical shaped 
pores in coal slurried with nitrobenzene become elongated and 
cylindrical at 60°C. Coal slurried with pyridine exhibits few de- 
tectable spherical shaped pores at room temperature but exhibits 
significant concentrations of elongated pores at 60°C. This change 
in pore structure was attributed to the break-up of the hydrogen 
bonding network by the pyridine solvent. 21 refs., 5 figs., 1 tab. 


16059 (DOE/PC/79903-T7) Optical properties of flyash: 
Quarterly report, October 1—December 31, 1990. Self, S.A. Stan- 
ford Univ., CA (USA). High Temperature Gasdynamics Lab. Feb 
1991. 56p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC22-87PC79903. Order Number DE91010547. Source: 
OSTI; NTIS; GPO Dep. 

The general aims of this research are to provide a fundamental 
scientific basis for the physical understanding and reliable calcula- 
tion of radiative heat transfer in coal combustion systems, 
particularly as it is influenced by the presence of inorganic con- 
stituents deriving from the mineral matter in coal. Task 1. 
Characterization of Flyash: Under this heading the chemical com- 
position and size distribution of representative flyashes are being 
measured by appropriate microanalytical techniques. Task 2. Mea- 
surements of the Optical Constants of Slags: Under this heading 
measurements of the infrared optical constants of synthetic slags 
are being made as a function of wavelength and temperature for 
controlled compositions. Particular attention will be given to the 
contribution of the Fe2O, content and its valence state. The data is 
being reduced to yield formulae giving the complex refractive index 
over relevant ranges of wavelength and temperature, as a function 
of the relevant metal oxide constituents. Task 3. Sample Calcula- 
tions of the Radiant Properties of Flyash Dispersions: This 
component comprises various calculations to guide and evaluate 
the experimental work under the other three tasks. Task 4. Mea- 
surement of the Radiant Properties of Fiyash Dispersions: This 
bench-scale experiment is planned to compare the measured radi- 
ant properties of a dispersion of well-characterized ash with 
computations based on data developed under the first two tasks. 
Progress reports are given on each of these tasks. Papers have 
been indexed separately for inclusion on the data base. 


16060 (DOE/PC/79910-6) Two dimensional NMR and NMR 
relaxation studies of coal structure: Progress report, Decem- 
ber 15, 1988—March 15, 1989. Zilm, K.W. Yale Univ., New Haven, 
CT (USA). Dept. of Chemistry. [1989]. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-87PC79910. Order 
Number DE91011280. Source: OSTI; NTIS; GPO Dep. 

This report covers the progress made on the title project during 
the past reporting period. Four major areas of inquiry are being 
pursued. Advanced solid state NMR methods are being developed 
to assay the distribution of the various important functional groups 
in coals that determine the reactivity of coals. Other methods are 
being developed which will also determine how these functional 
groups are linked together. A third area of investigation concerns 
how molecular mobility in coals impacts NMR relaxation times, 
which is important for interpretation of such data in terms of the 
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mobile phase in coals model. Along the same lines the authors are 
also using these studies to establish protocols for obtaining the 
best quantitative response from coals in solid state C-13 NMR 
spectra. The effects of very high MAS rates (>10 kHz) on cross 
polarization dynamics are also being investigated for similar rea- 
sons. The authors have been reinvestigating the prospects of using 
zero field NMR types of techniques for two dimensional NMR 
structural analysis of complex organic solids such as coals. Cur- 
rently MAS spin rates are not sufficiently high to permit zero field in 
high field NMR for protons in typical organic solids, however they 
are compatible with '°C-'SC dipolar couplings. In collaboration with 
Dr. Robert Tycko of AT&T Bell Laboratories, inventor of the zero 
field in high fied NMR method, the authors have performed the 
first zero field in high field ‘°C NMR experiments. These results 
are described. 9 refs., 2 figs. 


16061 (DOE/PC/79910-10) Two dimensional NMR and NMR 
relaxation studies of coal structure: Progress report, Decem- 
ber 15, 1989—March 15, 1990. Zilm, K.W. Yale Univ., New Haven, 
CT (USA). Dept. of Chemistry. [1990]. 28p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-87PC79910. Order 
Number DE91011284. Source: OSTI; NTIS; GPO Dep. 

This report covers the progress made on the title project and 
summarizes the accomplishments for the project period. Four ma- 
jor areas of inquiry have been pursued. Advanced solid state NMR 
methods are being developed to assay the distribution of the 
various important functional groups in coals that determine the re- 
activity of coals. Other methods are being developed which will 
also determine how these functional groups are linked together. A 
third area of investigation concerns how molecular mobility in coals 
impacts NMR relaxation times, which is important for interpretation 
of such data in terms of the mobile phase in coals model. Along 
the same lines the authors are also using these studies to estab- 
lish protocols for obtaining the best quantitative response from 
coals in solid state C-13 NMR spectra. The effects of very high 
MAS rates (>10 kHz) on cross polarization dynamics are also be- 
ing investigated for similar reasons. The authors have concentrated 
on a theoretical treatment of pairs of tightly coupled spin : nuclei 
under magic angle spinning conditions. The average Hamiltonian 
theory developed here is required for a quantitative understanding 
of two dimensional NMR experiments of such spin pairs in solids. 
These experiments in turn provide a means of determining connec- 
tivities between resonances in solid state NMR _ spectra. 
Development of these techniques will allow us to establish connec- 
tivities between functional components in coals. The complete 
description of these spin dynamics has turned out to be complex, 
and is necessary to provide a foundation upon which such experi- 
ments may be quantitatively interpreted in complex mixtures such 
as coals. 25 refs., 4 figs., 3 tabs. 


16062 (DOE/PC/88925-T4) Correlation of stability/rheology 
relationship with coal properties and chemical additives: 
Quarterly progress report, September 15—December 15, 1990. 
Ohene, F. Grambling State Univ., LA (USA). Dept. of Chemistry. 
[1990]. 11p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG22-88PC88925. Order Number DE91008956. Source: 
OSTI; NTIS; GPO Dep. 

An experimental technique of examining the influence of particle 
size distribution on the rheology of CWS has been made. The re- 
sults of the study indicate a range of rheological behavior 
depending on particle size distribution. Solids with low packing effi- 
ciency have relatively high time-dependent yield points and also 
have high viscosities at a shear rate of 100 s~'. The behavior of a 
slurry at high temperatures is dependent on the additive type. With 
Igepal 990 as an additive, the slurry viscosity increases with in- 
crease in temperature indicating that preheating of such a slurry 
may present handling problems. Four additional coal samples have 
been obtained from the Penn State Coal Data Bank. These sam- 
ples are being used to test the fundamental relationship between 
coal properties and slurryability that has been developed during the 
course of this work. 1 ref., 3 figs., 3 tabs. 


16063 (DOE/PC/89762-T4) Thermodynamic model for 
calorimetric and phase coexistence properties of coal derived 





fluids: Quarterly technical report, September 1, 1989- 
December 31, 1989. Kabadi, V.N. North Carolina Agricultural and 
Technical State Univ., Greensboro, NC (USA). Dept. of Chemical 
Engineering. [1989]. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG22-89PC89762. Order Number 
DE91010558. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to develop a thermodynamic 
model for phase equilibria and calorimetric properties of coal de- 
rived fluids. A model for phase equilibria of coal derived liquids is 
already available. This model is to be extended to include calori- 
metric properties. The modification involves the use of the modified 
UNIFAC correlation with suitably regressed parameters, combined 
with an appropriate equation of state to represent compressibility of 
the liquid phase. To accomplish this satisfactorily, the proposed 
work includes three tasks: (1) Refinement of the characterization 
procedure to include distribution of sulfur, oxygen and nitrogen het- 
eroatoms in coal liquids; (2) Measurement of high temperature (up 
to 400 C) and high pressure (up to 1000 psi) VLE data for binary 
systems of selected model compounds; and (3) Development of the 
thermodynamic model. The final product will include a computer 
program which with measurable properties of coal liquids as input, 
will give results for phase coexistence properties and excess en- 
thalpies in the liquid phase. Literature search for excess enthalpy 
data in binary and multi-component systems of compounds similar 
to the ones that constitute coal derived fluids is under way. These 
compounds include alkyl substituted mono and polyaromatics, hy- 
droaromatics, pyridines, phenols, furans, thiophenes, pyrolles, 
carbazoles, etc. The high temperature high pressure apparatus de- 
signed and built as a part of the previous DOE project is being 
prepared for measurement of binary vapor-liquid equilibrium data. 
Two problems were encountered during the calibrations and start- 
up of the apparatus. The measurement of VLE data is therefore 
delayed. Current work involves development of the procedure for 
size exclusions chromatography of four coal liquid samples. 1 fig. 


16064 (DOE/PC/89762-T5) Thermodynamic model for 
calorimetric and phase coexistence properties of coal derived 
fluids: Quarterly technical report, January 1, 1990—March 31, 
1990. Kabadi, V.N. North Carolina Agricultural and Technical State 
Univ., Greensboro, NC (USA). Dept. of Chemical Engineering. 
[1990]. 12p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG22-89PC89762. Order Number DE91010554. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this project is to develop a thermodynamic 
model for phase equilibria and calorimetric properties of coal de- 
rived fluids. A model for phase equilibria of coal derived liquids is 
already available, and is to be extended to include calorimetric 
properties. The modification involves the use of the modified UNI- 
FAC correlation with suitably regressed parameters, combined with 
an appropriate equation of state to represent compressibility of the 
liquid phase. To accomplish this satisfactorily, the proposed work 
includes three tasks: (1) Refinement of the characterization 
procedure to include distribution of sulfur, oxygen and nitrogen het- 
eroatoms in coal liquids; (2) Measurement of high temperature (up 
to 400 C) and high pressure (up to 1000 psi) VLE data for binary 
systems of selected model compounds; and (3) Development of 
the thermodynamic model. The final product will include a com- 
puter program which with measurable properties of coal liquids as 
input, will give results for phase coexistence properties and excess 
erithalpies in the liquid phase. Data compilation of low pressure ex- 
cess enthalpy data for binary systems of polyatomic compounds 
has been completed. Systems with temperature ranges and litera- 
ture references are given in Table 1. Literature search is currently 
under way for high pressure excess enthalpy data on these 
systems. Current work involves completing the UNIFAC binary inter- 
action parameter matrix, by regressing the unavailable parameters 
from experimental VLE and excess enthalpy data. 92 refs., 1 tab. 


16065 (DOE/PC/89762-T6) Thermodynamic model for 
calorimetric and phase coexistence properties of coal derived 
fluids: Quarterly technical report, October 1, 1990—December 
31, 1990. Kabadi, V.N. North Carolina Agricultural and Technical 
State Univ., Greensboro, NC (USA). Dept. of Chemical Engineer- 
ing. [1990]. 3p. Sponsored by USDOE, Washington, DC (USA). 
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DOE Contract FG22-89PC89762. Order Number DE91010560. 
Source: OSTI; NTIS; GPO Dep. 

A model for phase equilibria of coal derived liquids is to be ex- 
tended to include calorimetric properties as well. To accomplish this 
satisfactorily, the proposed work includes three tasks: (1) Refine- 
ment of the characterization procedure to include distribution of 
sulfur, oxygen, and nitrogen heteroatoms in coal liquids; (2) Mea- 
surement of high temperature (up to 400°C) and high pressure (up 
to 1000 psi) VLE data for binary systems of selected model com- 
pounds; and (3) Development of the thermodynamic model. The 
final product will include a computer program which with measur- 
able properties of coal liquids as input, will give results for phase 
coexistence properties and excess enthalpies in the liquid phase. 
Efforts are continuing to apply the new thermodynamic model for 
VLE and enthalpy predictions for coal liquids by the methods of 
continuous thermodynamics. Recently, Thompson, Brobst and 
Hankinson have developed an equation of state that represents 
compressibilities of liquids very well. The authors have undertaken 
the task of combining this equation of state with their thermody- 
namic model to provide a comprehensive model for high pressure 
liquid mixtures. Calibration and preliminary set-up procedure for the 
VLE apparatus with the new liquid level sensor have been com- 
pleted. The apparatus is currently being tested with the binary 
system quinoline-tetralin. Chromatographic characterization work 
was delayed because of complexities of the calibration procedure 
and tedious calculations necessary for number average and weight 
average molecular weights. Results on the chromatographic stud- 
ies are being deferred until computer software is received. 


16066 (DOE/PC/89762-T7) Thermodynamic model for 
calorimetric and phase coexistence properties of coal derived 
fluids: Quarterly technical report, April 1, 1990 to June 30, 
1990. Kabadi, V.N. North Carolina Agricultural and Technical State 
Univ., Greensboro, NC (USA). Dept. of Chemical Engineering. 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG22-89PC89762. Order Number DE91011302. Source: 
OSTI; NTIS; GPO Dep. , 

A model for phase equilibria of coal derived liquids is to be ex- 
tended to include calorimetric properties as well. To accomplish this 
satisfactorily, the proposed work includes three tasks (1) Refine- 
ment of the characterization procedure to include distribution of 
sulfur, oxygen, and nitrogen heteroatoms in coal liquids; (2) Mea- 
surement of high temperature (upto 400 C) and high pressure 
(upto 1000 psi) VLE data for binary systems of selected model 
compounds; and (3) Development of the thermodynamic model. 
Solutions have been found for the two problems encountered in 
the VLE apparatus. The equilibrium cell has been fitted with a new 
level sensing system. After extensive research, a substitute sealant 
material for the plug valves has been discovered. The work on 
chromatographic characterization of coal liquids is continuing. The 
Varex detector and the Gilson fraction collector have arrived and 
with that all the hardware necessary for the separation is available. 
The Perkin-Elmer PLGel 100 A, 5 micron column together with 
guard column and accessories, and THF solvent have been re- 
ceived. We are currently making calibration runs using PL-polymer 
standards with O-dichlorobenzene as an internal standard. Two an- 
alytical methods have been identified for specific analysis of the 
fractions. The main technique will be elemental analysis with a 
Perkin Elmer elemental analyzer. In addition, the functional groups 
and their composition in the sample will be determined using the 
Mattson Polaris FTIR spectrometer with a horizontal ATR sampler. 


16067 (DOE/PC/89773-3) Coal plasticity at high heating 
rates and temperatures: Third technical progress report. Ger- 
jarusak, S.; Peters, W.A.; Howard, J.B. Massachusetts Inst. of 
Tech., Cambridge, MA (USA). Mar 1991. 11p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG22-89PC89773. 
Order Number DE91011308. Source: OSTI; NTIS; GPO Dep. 

The goal of this research is to provide new, quantitative under- 
standing of the high heating rate plastic behavior of different 
bituminous coals, especially data and a global model relating tran- 
sient apparent plasticity to transient intra-coal metaplast inventories. 
A rapid-heating, fast response plastometer was calibrated with a 
viscosity standard at shear rates of 1.98 s~’ and 5.94 s—’. When 
the torque resulting from friction (Tf) and the torque resulting from 
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misalignment (Tm(¢)) which is a function of the angular position of 
the disk are accounted for, the apparent viscosity of a commer- 
cially available standard was found to be 5.5 x 10® cp which is in 
excellent agreement with the supplied value of 5.22 x 10° cp. 
However, to minimize friction and misalignment, the plastometers’ 
parallel-disk configuration has been modified to a cone-and-plate 
configuration. A literature search also found that the viscosity of 
many molten polymers, e.g. polyethylene, depends on the shear 
rate. There are experimental procedures suitable for assessing the 
non-Newtonian behavior of molten polymers. Since molten coal 
may exhibit non-Newtonian behavior at some shear rates, the ini- 
tial approach is to assume that the non-Newtonian viscosity is 
described by the Truncated Power Law of Spriggs. 6 refs., 4 figs. 


16068 (DOE/PC/90176-T10) Characterization of organic ni- 
trogen in IBCSP coals: Technical report, 1 September 1990-30 
November 1990. Kruge, M.A.; Palmer, S.R.; Hippo, E.J.; Crelling, 
J.C. Southern Illinois Univ., Carbondale, IL (USA). [1990]. 13p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-90PC90176. Order Number DE91010509. Source: OSTI; 
NTIS; GPO Dep. 

The combustion of coals containing sulfur and nitrogen leads to 
the environmentally unacceptable problems associated with acid 
rain. The distribution and chemical nature of organic nitrogen in 
coal remain poorly understood. To begin to remedy this situation, 
the goals are to document the differences in organic nitrogen con- 
tent and distribution among the various Illinois Basin coals and 
among the constituent macerals of each single coal. During this 
quarter elemental analysis of IBCSP coals and coal derivatives has 
been performed. The new nitrogen-selective detector has been 
purchased and installation is in progress. Fifteen azaarene 
(polyaromatic nitrogen) compounds were obtained for use as stan- 
dards. These compounds represent many of the main classes of 
the nitrogen compounds the authors expect to find in IBCSP coals. 
The standards were analyzed individually and collectively by gas 
chromatography/mass spectrometry (GC-MS) and the retention 
times and principal mass spectral peaks for each compound were 
determined. They have performed a pilot GC-MS analysis of one 
coal derivative - the aromatic fraction of the product of mild pyroly- 
sis of one of the IBCSP coals. As in the case of sulfur compounds, 
azaarenes are present in low concentrations relative to the hydro- 
carbons, but the authors can use the mass spectrometer’s 
computer system to partly deconvolute the data. 1 fig., 2 tabs. 


16069 (DOE/PC/90176-T11) Vhf EPR determination of the 
chemical forms of organic sulfur in coal: Technical report, 
September 1—November 30, 1990. Clarkson, R.B. (Illinois Univ., 
Urbana, IL (USA)); Belford, R.L. Illinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (USA). [1990]. 22p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-90PC90176. 
Order Number DE91010510. Source: OSTI; NTIS; GPO Dep. 

Very High Frequency Electron Paramagnetic Resonance (VHF 
EPR) spectroscopy has demonstrated the ability to observe organic 
sulfur in coal. The authors have constructed a unique VHF EPR in- 
strument operating at the W-band (96 GHz), one of only four such 
instruments in the world, and the only one studying coal. They are 
employing this instrument, as well as collaborating with scientists 
at Cornell University, who have a 250 GHz spectrometer, to de- 
velop a clearer understanding of the relationships between the 
VHF EPR spectra they observe from Illinois coal and the organic 
sulfur species present in it. Efforts in this first quarter have fo- 
cussed on three areas: recruitment of a postdoctoral fellow to join 
the coal research team, work on improving the W-band spectrome- 
ter, and studies of vitrinite, sporinite, and fusinite macerals at 
G-band (250 GHz). All three areas have shown good progress. 
This report discusses in detail the main features of the W-band in- 
strument, stressing its unique engineering features as well as 
comparing it to the other four instruments in the world operating in 
this frequency range (90-250 GHz). Preliminary analysis of the 250 
GHz data on macerals obtained by density gradient centrifugation 
from an Illinois No. 6 coal gives the first indication that at the very 
highest frequencies, there may be a separation of the heteroatom 
VHF EPR signals into a sulfur and an oxygen-containing compo- 
nent. 15 refs., 10 figs., 1 tab. 
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16070 (DOE/PC/90302-T1) Equilibrium and volumetric data 
and model development of coal fluids: [Progress] report, Oc- 
tober 1, 1990—January 15, 1991. Robinson, R.L. Jr.; Gasem, 
K.A.M.; Darwish, N.; Srivatsan, S. Oklahoma State Univ., Stillwa- 
ter, OK (USA). School of Chemical Engineering. 28 Jan 1991. 15p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-90PC90302. Order Number DE91010499. Source: OSTI; 
NTIS; GPO Dep. 

The long-term goal of these efforts is to develop accurate predic- 
tive methods for description of equilibrium phase properties for a 
variety of types of mixtures and operating conditions. The specific 
objectives of the work proposed herein include: (1) development of 
an experimental facility having the capability to provide data on 
equilibrium phase compositions (solubilities) and liquid densities; 
(2) measurement of equilibrium phase properties for systematically- 
selected mixtures - specifically those containing important solute 
gases (such as hydrogen, carbon monoxide, carbon dioxide, 
methane, ethane, carbony! sulfide, ammonia) in a series of heavy 
paraffinic, naphthenic and aromatic solvents (e.g., n-decane, n- 
eicosane, n-triacontane, n-tetracontane; cyclohexane; decalin, 
perhydrophenanthrene, perhydropyrene; benzene, naphthalene, 
phenanthrene, pyrene); (3) testing/development of correlation 
frameworks for representing the phase behavior of fluids of the 
type encountered in coal-conversion processes; and (4) generaliza- 
tion of parameters in the correlation frameworks to enable accurate 
predictions for systems of the type studied, permitting predictions 
to be made for systems and conditions other than those for which 
experimental data are available. During the present report period, 
solubility of methane in toluene was measured at temperatures 
from 313.2 to 423.2 K and pressures to 89 bar. These data can be 
described with root-mean-square (RMS) errors within 0.0015 in 
mole fraction by the Soave-Redlich-Kwong (SRK) and Peng- 
Robinson (PR EOS) when one interaction parameter, Cij, is sued 
over the complete temperature range. 14 refs., 3 figs., 3 tabs. 
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Refer also to citation(s) 16043, 16059, 16098, 16104, 16366, 
17216, 17336 


16071 (ANL/CP-69400) Recent developments in combined 
control of SO. and NO,. Livengood, C.D. (Argonne National Lab., 
IL (USA)); Markussen, J.M. Argonne National Lab., IL (USA). 
[1991]. 12p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-9102111-1: NO, seminar on 
NO, control technologies and methods, Concord, CA (USA), 10-12 
Feb 1991). Order Number DE91011176. Source: OSTI; NTIS; 
GPO Dep. 

Control of sulfur dioxide (SO2) and nitrogen oxides (NOx) emis- 
sions has been required of many utility and industrial installations 
for some time. Legislation recently passed by Congress to revise 
the Clean Air Act will require controls at many more sites because 
both species have been implicated as precursors to acidic deposi- 
tion, which can have long-range and even international impacts. In 
addition, NO, emissions have been linked to local ozone pollution 
problems and potential global climate effects. This papers reviews 
a number of integrated flue-gas cleanup (FGC) systems that have 
reached a significant stage of development, focusing on post- 
combustion processes that have been tested or are ready for 
testing at the pilot scale or larger. Other integrated approaches, 
such as slagging combustors, fluidized-bed combustion, gasifica- 
tion/combined-cycle systems, and various processes combining 
low-NO, burners with SO2-sorbent injection in the furnace, also 
offer advantages that should not be overlooked when evaluating al- 
ternatives for a specific application. 11 figs. 


16072 (ANL/CP-72118) Combined NO,/SO2 removal in 
spray-dryer FGD systems. Livengood, C.D. Argonne National 
Lab., IL (USA). [1991]. 17p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. (CONF-910198-1: 
Acid rain retrofit seminar: the effective use of lime, Philadelphia, 
PA (USA), 9-10 Jan 1991). Order Number DE91011177. Source: 
OSTI; NTIS; GPO Dep. 

Increased control of sulfur dioxide (SO) has been the focus of 
air pollution and acid deposition debates for many years, and the 





new Clean Air Act Amendments will require controls for this pollu- 
tant at many more installations. Calls for greater control of nitrogen 
oxides (NO,) have also been heard in response to their implication 
in environmental damage and possible links to global climae 
effects. This has already led to more stringent NO, emission regu- 
lations in several countries and some parts of the United States. 
While a number of options are available to remove either NO, or 
SOx from flue gas, integrated technologies that can simultaneously 
remove both species (and perhaps particulate matter (PM) as well) 
in a single system can offer significant advantages. The benefits of 
such integration generally include better system operability, higher 
reliability, and lower capital and operating costs. In addition, there 
may be advantages due to lower consumption of resources, re- 
duced waste volumes, and beneficial synergisms between the 
pollutants. The construction of complete, integrated systems will be 
of interest for new utility plants and industrial installations, as well 
as existing sites that currently have minimal pollution control. How- 
ever, opportunities to incorporate integrated pollution contro! into 
existing flue gas cleanup (FGC) systems will be particularly impor- 
tant for operators with existing SO. scrubbing systems who are 
faced with the need to add additional control of NO,. This paper 
describes research that could lead to relatively low-cost NO, con- 
trol retrofits of flue gas desulfurization (FGD) systems based on 
spray drying. 10 refs., 10 figs., 3 tabs. 


16073 (DOE/PC/88914—-T2) Electrochemical abatement of 
pollutants NO, and SO, in a solid-oxide electrolyte reactor: Fi- 
nal report. Stevenson, D.A.; Frank, C.W. Stanford Univ., CA 
(USA). Electrocatalysis Lab. Nov 1990. 118p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG22-88PC88914. 
Order Number DE91007967. Source: OSTI: NTIS; GPO Dep. 

The present research program is a basic study of the electro- 
catalysis of the electrochemical decomposition of gaseous pollutant 
species NOx and SOx. The effective removal of these species is a 
worthy goal for utilizing coal combustion systems in order to mini- 
mize the impact of acid rain and photochemical smog. These 
electrochemical devices show great promise: they have no moving 
parts, they are quiet, and the relevant materials can tolerate the 
harsh conditions of exhaust systems. The heart of these devices 
are the solid electrolytes which already are applied in similar envi- 
ronments for exhaust sensors and for fuel cells. In contrast to the 
exhaust sensor which operates a solid electrolyte electrochemical 
cell in an open circuit sensor mode and the fuel cell which is a gal- 
vanic cell, the abatement cell is a electrolytic cell, with a DC power 
source used to reduce NOx and SOx to elemental nitrogen and sul- 
fur, respectively at the cathode. The critical practical issues for this 
application are the extent of reaction of the pollutant gases, the 
capital costs of the systems, the lifetime cost of the system, and 
the operation costs. This basic study addresses the last issue, the 
power requirements for the operation of these celis. The authors 
have carried out fundamental studies of the electrolytic conductivity 
and electrochemical kinetics for these abatement reactions. They 
have investigated two electrolytes, yttria stabilized zirconia (YSZ) 
and erbia stabilized bismuth oxide (ESB). Individual sections have 
been indexed separately for inclusion on the data base. 


16074 (DOE/PC/89659-T3) Coal reburning for cyclone 
boiler NO, control demonstration: Quarterly report No. 1, 
Aprit-June 1990. Babcock and Wilcox Co., Alliance, OH (USA). 
[1990]. 29p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FC22-90PC89659. Order Number DE91010517. Source: 
OSTI; NTIS; GPO Dep. 

The subject of this report identifies progress during the quarter 
for Phase 1 - Design and Permitting. Under Task 1 - Management 
and Reporting, the Project Work Plan, the Evaluation Plan, and the 
Environmental Monitoring Pian outline were initiated. Activities in 
Task 2 - Review of Reburning Technology and Pilot-Scale Cyclone 
Boiler Tests, concentrated on completing the pilot-scale baseline, 
reburning tests in order to provide a data base for the reburn sys- 
tem design at Nelson Dewey. Under Task 3 - Numerical and 
Physical Flow Modeling, work was initiated to verify the models 
baseline furnace gas flow patterns in order to allow utilization of 
these models in the reburn system design considerations. Comple- 
tion of the Nelson Dewey Unit #2 baseline tests occurred in order 
to satisfy Task 4 - Baseline Characterization Tests. These tests are 
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integral for not only evaluating the future effects after the reburn 
retrofit, but in addition will help aid in the reburn system design 
For Task 5 - Design of the Reburn System, preliminary general ar- 
rangement drawings were started to identify potential equipment 
locations and flue/duct/pipe routings. Finally, Task 6 - Permitting, 
was initiated. The major components of this document deals with 
the results of the pilot-scale baseline and reburning tests. These 
data identify the potential positive/negative aspects of the coal re- 
burning technology. Thus, the pilot results will certainly enhance 
the background experience basis for the overall reburn system de- 
sign. In addition, this report highlights the baseline tests which 
were performed at Nelson Dewey Unit #2. 7 figs., 2 tabs. 


16075 (DOE/PC/89763-T4) Transport of heavy metals in 
process wastewaters: Final composite report, September 1, 
1989-November 30, 1990. Wilson, R.F. Texas Southern Univ., 
Houston, TX (USA). Dept. of Chemistry. [1990]. 25p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-89PC89763. 
Order Number DE91010551. Source: OSTI; NTIS; GPO Dep. 

Coal-conversion process wastewaters, obtained in the gasifica- 
tion and liquefaction of coal, generally contain appreciable 
quantities of toxic heavy metals and phenolic-type compounds in 
the aqueous phase which give rise to a substantial need for the 
study and elucidation of the complex ions formed in their interac- 
tion. Thus, these studies were undertaken to determine the extent 
of transport of these ions and/or their interaction products across 
the organic-aqueous phase and the characteristics of the interac- 
tion products. During the past year, the participants have been 
engaged in the systematic study of the transport and removal of 
the interaction products of several heavy metal ions, viz., Cu, Cd, 
Co, Fe, and Ni with selected coal tar phenols from aqueous media. 
These extraction studies were carried out using different liquid pairs 
such as dissopropyl ether-water and methyl iso-butyl ketone-water 
at various concentrations, ionic strengths, and pH’s. More recently, 
the authors has standardized methods for carrying out these stud- 
ies. Detailed transport of the transport of Cu, Fe, Zn, Pb, Cd and Ni 
resorcinol and/or catacohol complexes have been studied using po- 
largraphy and HPLC Techniques. The polargraph was employed to 
ascertain the metal ion concentration and the HPLC was employed 
using electrochemical detection to determine the resorcinol or cate- 
cohol concentrations. The aqueous-organic extraction studies were 
generally carried out using iso-buty! ketone-water liquid-liquid pairs. 
These data indicate that after three successive extractions essen- 
tial 100% of the phenolic complex agent is transported from the 
aqueous phase into the organic phase. 10 figs., 10 tabs. 


16076 (DOE/PC/89768-T2) Pulsed electron beam 
precharger: Technical progress report No. 4, June 1, 1990- 
August 31, 1990. Finney, W.C. (ed.); Shelton. W.N. Florida State 
Univ., Tallahassee, FL (USA). Dept. of Physics. 1990. 52p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG22-89PC89768. Order Number DE91010537. Source: OSTI; 
NTIS; GPO Dep. 

In this report, a short review of electron beam particle precharg- 
ing using a pulsed electric field is presented in Section B-1. 
Section B-2 details the design and installation of a remote focusing 
gear train which will allow much greater control over the particle 
charge measurement capability of the charge vs. radius apparatus. 
Under Section B-3, progress on the electrical shielding of the 
rotating spark gap power supply using a large Faraday cage is de- 
scribed. Efforts to prevent RFI interference from adversely affecting 
the Climet particle counter and the MicroMac current measurement 
device using a variety of techniques are also presented in this sec- 
tion. The basic effort is to optimize the removal efficiency for fly 
ash particles. 13 figs 


16077 (DOE/PC/89806-T1) Confined Vortex Scrubber: Fi- 
nal technical report. Avco Research Lab., Inc., Everett, MA 
(USA). Dec 1990. 132p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-89PC89806. Order Number 
DES91009051. Source: OSTI; NTIS; GPO Dep. 

A novel fine particulate control concept based on a Confined 
Vortex Scrubber (CVS) has been proven in an experimental pro- 
gram. The overall program objective was to demonstrate efficient 
removal of fine particulates to sufficiently low levels to meet 
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proposed small-scale coal combustor emission standards. This ob- 
jective has been met for a simulated coal flue gas at ambient 
temperature: greater than 99 percent capture of extremely fine fly 
ash (mean particle size of 3 microns) has been demonstrated in 
the CVS at low pressure drops and low liquid flow rates. Projected 
particulate emissions from a small-scale coal combustor equipped 
with a CVS would be well below the proposed emissions limit of 
0.02 lbs/MM Btu. The CVS consists of a cylindrical chamber with 
multiple tangential flue gas inlets. The clean gas exit is via two vor- 
tex finder outlets, one at either end of the tube. Liquid is introduced 
into the chamber and is confined within the chamber by the cen- 
trifugal force generated by the gas flow itself. This confined liquid 
forms a layer through which the flue gas is then forced to bubble, 
producing a strong gas/liquid interaction, high inertial separation 
forces and efficient particulate cleanup. In effect, each of the sub- 
millimeter diameter gas bubbles traversing the liquid layer acts as 
a micro-cyclone, inertially separating particles into the surrounding 
liquid. The end wall secondary flows which occur in all cyclonic 
type flows are explicitly used as a removal path for water laden 
with solids inertially separated from the bulk flow. In order to allow 
further development of the device, tests should be carried out both 
at realistic flue gas temperatures and at larger scales. In addition, 
the potential for SO, and NO, removal should be evaluated. 15 
refs., 56 figs., 9 tabs. 


16078 (DOE/PC/90176-T4) Recovery of fine coal from 
waste streams using advanced column flotation: Technical re- 
port, September 1, 1990-November 30, 1990. Groppo, J.G.; 
Parekh, B.K. Kentucky Univ., Lexington, KY (USA). Center for Ap- 
plied Energy Research. [1990]. 19p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-90PC90176. Order 
Number DE91010503. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this program is to evaluate the application 
of an advanced physical separation technique, namely Ken-Flote 
column flotation to maximize BTU recovery with minimum product 
sulfur and ash content from two Illinois coal preparation plant fine 
waste streams. The project will optimize various operating parame- 
ters with particular emphasis on fine bubble generating devices 
and reagent packages to enhance the rejection of liberated ash 
and pyrite. During this contract period, samples were obtained from 
the Kerr-McGee Galatia Preparation Plant and characterized. Anal- 
ysis of the flotation feed slurry indicate that a significant amount of 
pyrite is present in the 5 microns size range as free particles. The 
coal is hydrophobic in nature and optimum reagent addition is 0.75 
Ib/ton frother and 1.5 Ib/ton fuel oil. The best flotation results were 
obtained near pH 6 for all frothers tested. Two ash depressants 
tested showed no significant improvement in ash rejection. A pyrite 
depressant was also tested which indicated improved pyrite rejec- 
tion from 28 to 37 percent at a dosage of 5 Ib/ton. Efforts are in 
progress to design a test matrix to determine optimum operating 
conditions for column flotation testing with this substrate. The test 
matrixes will be designed to investigate three different bubble gen- 
erating mechanisms. The objective is to identify column operating 
variables that will provide maximum combustible recovery, mini- 
mum product ash and maximum pyrite rejection. 10 figs., 1 tab. 


16079 (DOE/PC/90176-T5) Ultrasound-promoted chemical 
desulfurization of Illinois coals: Technical report, September 1, 
1990—-November 30, 1990. Chao, S'S. (institute of Gas Technol- 
ogy. Chicago, IL (USA)); Mensinger, M.C. Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (USA). [1990]. 13p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG22-90PC90176. Order Number DE91010504. Source: OSTI; 
NTIS: GPO Dep 

To meet the stringent requirements of State and Federal regula- 
tions on the emission of sulfur oxides that contribute to the 
problem of acid rain, the sulfur content of Illinois Basin Coals (IBC) 
must be reduced considerably by an economically feasible process 
prior to their utilization. The removal of inorganic (pyritic) sulfur in 
coal can be readily achieved using various mechanical and thermal 
processes. However, processes that claim to remove both pyritic 
and organic sulfur generally operate at much more severe condi- 
tions. Because of this, a fraction of the more desirable coal 
material is destroyed, reducing the calorific value of the product 
and overall process efficiency. Ultrasonic waves can increase the 


rates of chemical reactions by many orders of magnitude at condi- 
tions much less severe than if the process were conducted without 
ultrasound. The objective of the proposed work is to promote 
chemical reactions that remove organic sulfur from coal using ultra- 
sound at relatively mild conditions. During the first year of the 
program, survey tests will be conducted on two model coals and 
two IBC coals to select agents or chemicals that are effective in re- 
moving organic sulfur from coal in the presence of ultrasound. 
During the first quarter, two model coals and two coals from the 
IBC Sample Program (IBCSP) were prepared and characterized, 
and readied for subsequent ultrasound-promoted desulfurization 
tests. A number of agents, oxidizing chemicals or hydroperoxide 
precursors, were selected and will be employed in a variety of 
aqueous and nonaqueous media to react with organic sulfur. The 
ultrasonic equipment was also prepared to conduct these tests. 8 
refs., 1 fig., 5 tabs. 


15080 (DOE/PC/90176—-T6) Fine coal flotation of plant 
waste: An in-plant comparison — columns vs. sub-a cell: 
Technical report, September 1—November 30, 1990. Ehrlinger, 
H.P. Ill; Lytle, J.M.; Rapp, D.M.; Stephenson, J.; Zipperian, D.; 
Sterner, R.; Norris, D. Illinois State Geological Survey, Champaign, 
IL (USA). [1990]. 10p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG22-90PC90176. Order Number 
DE91010505. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to compare the flotation effective- 
ness of the column flotation and the sub-aeration technology to 
clean very fine (—100 mesh) coal in the waste streams of coal 
washing plants. The recent developments in the flotation of fine 
coal from the waste streams of coal washing plants has been fa- 
vorable. Good concentrate grades along with a high recovery of 
energy content have been achieved while rejecting a large percent- 
age of the ash forming minerals and pyrite. However, comparative 
data of columns vs. sub-aeration cells is not available from a single 
plant. This project was developed to install a small commercial size 
Deister Column beside the existing sub-aeration flotation cells at 
Kerr-McGee’s Galatia Plant so that a comparison of the flotation 
results can be made. A representative split of the fines which nor- 
mally goes to sub-aeration cells can be diverted without reagent, to 
the column for continuous side by side flotation testing over an ex- 
tended period. It is anticipated that at least six weeks of side by 
side testing will be required for complete comparison of the two 
flotation techniques. During this quarter additional tests have been 
conducted on both the Deister Column Laboratory machine and 
the continuous flow unit subaeration cells to determine optimum 
grades and recoveries which might be expected during the plant 
comparison tests. Improvements have been made over results re- 
ported last year. The chief metallurgist for Deister spent a day 
working with ISGS and the Deister Column reviewing points which 
would improve the results of the Column, and provided a new, im- 
proved pair of bubble generators which are currently being installed 
in the column. 1 tab. 


16081 (DOE/PC/90176-T7) Recovery of coal fines from 
preparation plant effluents: Technical report, September 
1-November 30, 1990. Choudhry, V. (Praxis Engineers, Inc., Mil- 
pitas, CA (USA)); Khan, L.; Yang, D. Illinois State Geological 
Survey, Champaign, IL (USA). [1990]. 21p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-90PC90176. Order 
Number DE91010506. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are to test and demonstrate the 
feasibility of recovering the coal fines which are currently disposed 
of with plant effluent streams in order to produce a fine clean coal 
product. This product can then be blended with the coarse clean 
coal from the preparation plant. Recovery of carbonaceous material 
from the effluent streams will be effected by means of Michigan 
Technological University’s static tube flotation process in conjunc- 
tion with pyrite depressants. This process has been successfully 
demonstrated on a number of coals to reject 85% of the pyritic sul- 
fur and recover 90% of the Btu value. The process parameters will 
be modified to accept preparation plant effluents in order to pro- 
duce a low-ash, low-sulfur clean coal product that at a minimum is 
compatible with the quality requirements of the plant clean coal. 
This report covers the first quarter of the project. The main activi- 
ties during this period were the drafting of a project work plan and 
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the collection of four coal preparation plant effluent samples for 
testing. Effluent slurry samples were collected from four operating 
preparation plants in Illinois and shipped to Michigan Technological 
University for experimental work. 


16082 (DOE/PC/90547-T1) Evaluation of gas-reburning 
and low NO, burners on a wall fired boiler: Technical 
progress report No. 1, October 1-December 31, 1990. Energy 
and Environmental Research Corp., Irvine, CA (USA). 24 Jan 
1991. 13p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FC22-91PC90547. Order Number DE91009484. Source: 
OSTI; NTIS; GPO Dep. 

Clean Coal Technology (CCT) implies the use of coal in an envi- 
ronmentally acceptable manner. Coal combustion results in the 
emission of oxides of nitrogen (NOx), which are precursors of both 
acid rain and ozone formation. The primary objective of this CCT 
project is to evaluate the use of Gas Reburning and Low NO, 
Burners (GR-LNB) for NO, emission control from a wall fired boiler. 
It is anticipated that, if the demonstration is successful, the GR- 
LNB technology could become commercialized during the 1990's 
and will be capable of (1) achieving significant reduction in the 
emissions of nitrogen oxides and sulfur dioxide (another acid rain 
precursor) from existing facilities to minimize environmental im- 
pacts such as transboundary and interstate pollution and/or (2) 
providing for future energy needs in an environmentally acceptable 
manner. Low NO, burners are designed to delay the mixing of the 
coal fuel with combustion air to minimize the NO, formation. Typi- 
cally, one may obtain about 50% reduction in NO, emissions 
through the use of LNB. For LNB applications, the technology is 
developed and a number of LNB designs are commercially avail- 
able. With GR, about 80-85 percent of the coal fuel is fired in the 
primary combustion zone. The balance of the fuel is added down- 
stream as natural gas to create a slightly fuel rich environment in 
which NO, is converted to No. The combustion process is com- 
pleted by overfire air addition. SO, emissions are reduced to the 
extent that natural gas replaces sulfur-containing coal. The level of 
NO, reduction achievable with 15-20% natural gas is on the order 
of 50-60%. Thus the emission reduction target of the combination 
of these two developed technologies is about 75%. 


16083 (OY/TEK-EL—1) Dust emissions of small-sized peat 
and wood firing heating plants. Rinne, R.; Vilppunen, P. Oulu 
Univ. (Finland). Energy Lab. 1987. 103p. (In Finnish). Order Num- 
ber DE91771966. Source: OSTI; NTIS (US Sales Only). 

The main problem in small peat and wood firing heating plants is 
the existing flue gas cleaning systems. The cyclone is still the most 
used cleaning system in the small heating plants (smaller than 5 
MW). The plants smaller than 1 MW usually don't have any flue 
gas separator. The quality changes and the little amount of au- 
tomation have further increased the dust emissions. The Energy 
Department of The Ministry of Trade and Industry funded the 
project called LAEPPAE with the aim of classifying the factors influ- 
encing the formation and quantity of the emissions from peat and 
wood firing heating plants. Another goal was to show the relation 
between dust emissions and sedimentation measurements. The 
study was carried out by measurements of dust emissions and 
sedimentation measurements rates during the end of 1986 in three 
peat and wood firing heating plants of which two were grate firing 
plants of sod peat and wood chips and the third one a sod peat 
gasifier. This investigation about the formation and quantity of the 
emissions from small peat and wood firing plants has resulted in 
the specification of several subjects that need further study: the 
amount of dust fractions in the air close to the plant, the influence 
of combustion techniques and types of peat fuel in the formation of 
dust particles of size smaller than 10yug and analysis of sedimenta- 
tion samples. The study of these subjects would help to develope 
parameter models describing the formation and quantity of emis- 
sions. 


16084 (UCRL-JC—105150) NO, and N2O formation in pres- 
surized fluidized-bed combustion tests. Wallman,  P.H. 
(Chalmers Univ. of Tech., Goeteborg (Sweden). Dept. of Energy 
Conversion); lvarsson, E.L.; Carlsson, R.C.J. Lawrence Livermore 
National Lab., CA (USA). 15 Oct 1990. 17p. Sponsored by Statens 
Energiverk, Stockholm (Sweden). DOE Contract W-7405-ENG-48. 
Contract 276 362-2. (CONF-910424—4: 11. international conference 


01 COAL, LIGNITE, AND PEAT 
0108 Waste Management 


on fluidized bed combustion, Montreal (Canada), 21-24 Apr 1991) 
Order Number DE91008737. Source: OSTI; NTIS: GPO Dep. 

Batch combustion tests have been performed in a small bubbling 
fluidized-bed reactor with the objective of establishing process vari- 
able effects on the formation of NO, (NO and NOz) and N2O in the 
combustion of coals of various rank. The reactor has been oper- 
ated both in a differential mode with once-through gas flow for the 
purpose of studying primary production of nitrogen oxides, and in 
an integral mode with recycle-gas flow for the purpose of studying 
secondary heterogeneous reactions of the nitrogen oxides. The 
pressure range studied extends from atmospheric pressure to 20 
bar. Net NO, production is found to decrease significantly with in- 
creasing pressure at least for moderate fuel concentrations in the 
bed. Increasing fuel concentration reduces strongly net NO, pro- 
duction for all pressures, implying that heterogeneous contact of 
the primary NO, with burning fuel surfaces is an important 
reduction mechanism for NOx. In a sulfated limestone bed NoO for- 
mation is found to be almost an order of magnitude lower than the 
levels reported in recent field measurements on circulating 
fluidized-bed (CFB) boilers. In a quartz bed however, much higher 
N2O levels are obtained. Consequently it is concluded that hetero- 
geneous decomposition of N2O over the limestone surface is an 
important contributor to the NO chemistry. Experiments performed 
with NO-doped combustion air show that most of the N2O forma- 
tion is from the heterogeneous NO, reduction over burning fuel 
surfaces. Another, and generally smaller source of N2O is the 
volatiles combustion. 15 refs., 9 figs., 1 tab. 


16085 (VTT-TUTK-702) Desulphurization by sorbent injec 
tion: Improvement of the efficiency of injection technique. 
Hepola, J. (Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Polttoainetekniikan Lab); Muhola, M.; Nieminen, M.; Saviharju, K.; 
Panula-Nikkilae, E. Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). 1990. 89p. (In Finnish). Order Number DE91771946. Source: 
OSTI; NTIS (US Sales Only). 

According to the results of laboratory and pilot tests the method 
of injection desulphurization can be improved significantly by care- 
ful choice of process conditions and properties of desulphurization 
material. The results of calcination and sulphation tests carried out 
with renovated test equipment were similar to those obtained with 
an old reactor in 1986. On the other hand, the resits obtained in 
the tests with especially fine limestones indicated that the particles 
were agglomerated in the feeding probe before feeding into the re- 
actor. The dispersing agents used for decreasing agglomeration, 
which were mixed with the limestone powder before feeding into 
the reactor, improved the degree of Ca utilization. The degree of 
Ca utilization also increased when agglomeration was reduced by 
accelerating flow at the tip of the feeding probe. The most signifi- 
cant method of improving the efficiency of injection technique is to 
reduce the particle size of the desulphurization compound, prefer- 
ably to smaller than 5 um, so that the particles manage to sulphate 
totally. However, problems are caused, for example, by agglomera- 
tion of particles in the feed, which is difficult to eliminate when using 
dry sorbents. The degree of Ca utilization cannot be increased by 
slow precalcination of limestone, while it can be increased signifi- 
cantly by recirculating the used limestone back into the process. 
impurities in the limestone also improve desulphurization. 


16086 (VTT-TUTK-712) The continuous analysis of sul- 
phur dioxide and oxides of nitrogen in flue gases: Effect of 
calibration and sampling. Vahiman, T. (Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). LVI-tekniikan Laboratorio); Lar- 
java, K. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Oct 
1990. 54p. (in Finnish). Order Number DE91771951. Source: 
OSTI; NTIS (US Sales Only). 

The calibration gases were produced using thermal mass flow 
meters by diluting the primary gas (made by weighing method) with 
the diluting gas. To determine the accuracy of the thermal mass 
flow meters, they were calibrated with soap bubble meters and 
wet-test meters. The maximum error for calibration was +-(0.3- 
3.1)% depending on the measured flow rates. The maximum error 
of the concentrations of the gases prepared was +-(3.0-4.8)% de- 
pending on the used flow rates. With this diluting system several 
different concentrations of NO- and SO>-calibration gases were 
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made, these gases being used to study the linearity of the continu- 
ously operating analyzers. It was noted that the analyzers do not 
operate perfectly linearly. Errors of between 10 and 20% can occur 
in the measurements if they are performed in gas concentration 
ranges where the analyzer has not been calibrated. In this study 
the effect of water vapour on the concentrations of SOz,, NO and 
NO» were studied using various gas sampling systems. It was thus 
found that when using a dilution probe, the water vapour of the 
sample gases had no significant effect on the concentrations. How- 
ever, the traditional drying of the sample gas before the analyzer 
reduced the SOb»-concentrations and particularly the NOod- 
concentrations. Hot sample gas was able to be introduced into the 
heated NO/NO_analyzer, when the effect of water vapour on the 
chemiluminescence reaction could be studied. It was observed in 
these tests that the humidity of the gases had no effect on the NO- 
and NO»-concentrations studied. 


0109 Environmental Aspects 


Refer also to citation(s) 16072, 16079, 17839, 18421, 18425, 
18434, 18436, 18437, 18438, 18443, 18445, 18452, 18471, 18474, 
18476, 18525 


16087 (CONF-910405—1) Environmental analysis of clean 
coal technologies. Hemenway, A. (USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (USA). Office of Clean Coal Tech- 
nology); Weber, Y.; Reed, R.M.; Stone, J.T. Jr. Oak Ridge National 
Lab., TN (USA). [1991]. 13p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. From International 
conference on coal in the environment; London (UK); 3-5 Apr 1991. 
Order Number DE91010383. Source: OSTI; NTIS; GPO Dep. 

The Clean Coal Technology Demonstration Program (CCTDP) is 
a government and industry cost-shared effort to demonstrate a new 
generation of coal utilization processes in a series of demonstration 
facilities built across the country. The US DOE prepared a Pro- 
grammatic Environmental Impact Statement (PEIS) to support the 
CCTDP and to comply with the National Environmental Policy Act. 
The analysis was prepared prior to the Clean Air Act Amendment 
of 1990, therefore, the mandated reductions in SO2 and NO, were 
not included in the analysis. Two alternatives were evaluated in the 
PEIS: (1) the no-action alternative which assumed that no CCTDP 
projects would be selected and funded for demonstration and con- 
ventional coal-fired technologies with flue gas desulfurization 
controls to meet New Source Performance Standards (NSPS) 
(minimum federal emissions limits) would continue to be used; and 
(2) the proposed action which assumed CCTDP projects were se- 
lected and funded and that successfully demonstrated technologies 
would undergo widespread commercialization by the year 2010. 
The repowering technologies considered in the PEIS were the 
atmospheric circulating fluidized bed, pressurized fluidized bed, in- 
tegrated gasifier combined cycle, and the integrated gasifier fuel 
cell. Retrofit technologies considered were the advanced slagging 
combustor, copper oxide flue gas cleanup, and dual-alkali scrub- 
ber. Retrofit-new fuel technologies include: physical and chemical 
coal cleaning; mild gasification, direct liquefaction; indirect liquefac- 
tion; coal/oil coprocessing; and coalwater mixtures. The analysis 
considered changes to four environmental parameters: SO2, NO,, 
COz, and solid wastes. 1 ref., 9 tabs. 


16088 (DOE/MC/1 1076-2955) Remediation cleanup options 
tor the Hoe Creek UCG site. Nordin, J.; Griffin, W.; Chatwin, T.; 
Lindblom, S.; Crader, S. Western Research Inst., Laramie, WY 
(USA). Mar 1990. 101p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FC21-86MC11076. Order Number 
DE91002003. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy must restore groundwater quality 
at the Hoe Creek, Wyoming, underground coal gasification site 
using the best proven practicable technology. Six alternative reme- 
diation methods are evaluated in this project: (1) excavation, (2) 
three variations of groundwater plume containment, (3) in situ vac- 
uum extraction, (4) pump and treat using a defined pattern of 
pumping wells to obtain an effective matrix sweep, (5) in situ flush- 
ing using a surfactant, and (6) in situ bioremediation. Available site 
characterization data is insufficient to accurately project the cost of 
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remediation. Several alternative hypothetical examples and associ- 
ated costs are described in the text and in the appendices. 
However, not enough information is available to use these exam- 
ples as a basis for comparison purposes. Before a cleanup method 
is selected, core borings should be taken to define the areal extent 
and depth of contaminated matrix material. Segments of these core 
borings should be analyzed for organic contaminants in the soil 
(e.g., benzene) and their relationship to the groundwater contami- 
nation. These analyses and subsequent treatability studies will 
show whether or not the contaminants can be effectively removed 
by surtace on in situ volatilization, leached from the matrix using 
washing solutions, or removed by bioremediation. After this infor- 
mation is obtained, each technology should be evaluated with 
respect to cost and probability of success. A decision tree for im- 
plementing remediation cleanup at the Hoe Creek site is presented 
in this report. 26 refs., 11 figs., 3 tabs. 


16089 (DOE/PC/89782-T1) Environmental impact assess- 
ment of selenium from coal mine spoils: First quarterly report, 
October-December 1989. Atalay, A. Oklahoma Univ., Norman, 
OK (USA). School of Civil Engineering and Environmental Science. 
10 Jui 1990. 46p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG22-89PC89782. Order Number DE91010515. 
Source: OSTI; NTIS; GPO Dep. 

The development of the title assessment will provide a useful 
guideline to predict the environmental impacts of Se from aban- 
doned coal mine operations. Information obtained from such a 
study can be applied in areas where coal mining has not yet begun 
to predict and identity the geochemistry of rocks, soils, surface wa- 
ters, and ground waters likely to be disturbed by coal mining. This 
paper first describes sources of selenium in nature; selenium from 
coal mine spoils; and environmental impact assessment proce- 
dures. The main body of the paper describes the development of 
an impact assessment model for Se: obtain regional maps; define 
impact assessment boundaries; specify subregions; collect data; 
transport analysis; surface water transport analysis; and ground 
water transport analysis. 27 refs., 4 figs., 4 tabs. (CK) 


0120 Mining 
Refer also to citation(s) 16107, 18563 


0130 Transport, Handling, and Storage 
Refer also to citation(s) 16035, 16036 


16090 (DOE/EIA—0125(90/4Q)) Coal distribution, January— 
December 1990. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Coal, Nuclear, Electric and Alter- 
nate Fuels. Apr 1991. 197p. Sponsored by USDOE, Washington, 
DC (USA). Order Number DE91011402. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The Coal Distribution report provides information on coal produc- 
tion, distribution, and stocks in the United States to a wide 
audience including Congress, federal and state agencies, the coal 
industry, and the general public. This issue presents information for 
January through December 1990. Coal distribution data are shown 
by coal-producing state of origin, consumer use, method of trans- 
portation, and state of destination. In Appendix A (Tables A1—A28), 
quarterly data are shown. All data in this report for 1989-1990 are 
final. Quarterly data for the first three quarters of 1990 have been 
revised. 


16091 (DOE/PC/88949-T8) Advanced study in solid trans- 
port: Rheological behavior of dense suspension: Final report. 
Kim, H.J. (Pittsburgh Univ., PA (USA). Dept. of Mechanical Engi- 
neering); Chen, J.L.S.; Roidt, R.M.; Burgman, H.A. Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Science and Technology Cen- 
ter. 23 Oct 1990. 168p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-88PC88949. Order Number 
DE91009428. Source: OSTI; NTIS; GPO Dep. 

The objective of the present research is to develop a basic un- 
derstanding of the fundamental rheological properties of high solids 
conceniration slurries or wet cake. A dynamic shear cell test de- 
vice has been constructed and operated to measure dynamic 





shear stress and determine the effects of experimental parameters 
upon the dynamic shear stress of the materials. The solids used 
are glass beads and coal powders. The experimental parameters 
investigated are: water fraction, normal stress, speed, gap height, 
size, and size distribution. A statistical method is adapted to evalu- 
ate the effects of the experimental parameters. The experiments 
with glass beads show that the dynamic shear stress is indepen- 
dent of shear rate, providing the gap height is larger than about 27 
times the bead diameter, but is a functional of normal stress and 
water fraction. The dynamic friction coefficient increases sharply as 
the water fraction increases up to 10%, and decreases gradually 
for water fractions greater than 10%. Dynamic experiments with 
coal-water mixtures show that the coal-water mixtures behave like 
the glass beads when water fraction is lower than a certain value. 
However, as the water fraction increases beyond that value, the 
coal-water mixtures display the characteristics of thixotropic fluids 
with shear thinning. The flow index of the coal-water mixtures is in- 
dependent of normal stress, but decreases as the water fraction 
decreases. 66 figs., 15 tabs. 


16092 (DOE/PC/88951—7) Determination of flow-regime 
boundaries tor cohesive particles: Quarterly report, March 20- 
June 19, 1990. Knowlton, T.M.; Findlay, J.G. Institute of Gas 
Technology, Chicago, IL (USA). Feb 1991. 25p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC22-88PC88951. 
Order Number DE91010552. Source: OSTI; NTIS; GPO Dep. 

Cohesive powders are composed of fine particles (particles 
generally less than 44 microns in size). Interparticle forces are ex- 
tremely large and cause clumping, sticking, and channeling when 
attempts are made to fluidize these powders. Although flow prob- 
lems can be experienced in the transport of free-flowing solids, 
they pale in comparison to the problems experienced with the flow 
of cohesive powders. Most process designers have shied away 
from using cohesive powders. However, cohesive powders are of- 
ten produced in processes by attrition. Also, because cohesive 
solids have an extremely high surface area per unit volume, they 
are potentially desirable feed stocks for many processes. In addi- 
tion, recent research has shown that beneficiation of oil shale and 
coal is possible after grinding these materials down to cohesive 
size range. The purpose of this work is to develop a hydrodynamic 
model capable of predicting the choking/non-choking flow regime 
boundary for cohesive solids. There are six tasks in this study: 
Preparation of a Project work plan; Hydrodynamic model develop- 
ment; Determination of solid rheological properties for incorporation 
into the hydrodynamic model; Small-scale flow tests; Large-scale 
flow tests; and Comparison of model with data and preparation of 
final report. Analysis of the mass flux, particle velocity, and solids 
density radial profiles obtained on the 7.6-cm-diameter test unit 
was started this quarter. Additional work was conducted on the 
construction of a test unit to be used to measure the particle veloc- 
ity of cohesive solids in a dilute-phase transfer system using Laser 
Doppler Velocimetry (LDV). 8 refs., 8 figs. 


16093 (DOE/PC/88951-T2) Determination of flow-regime 
boundaries tor cohesive particles: Quarterly report, June 20- 
September 19, 1990. Knowlton, T.M.; Findlay, J.G. Institute of Gas 
Technology, Chicago, IL (USA). Mar 1991. 44p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC22-88PC88951. 
Order Number DE91010541. Source: OSTI; NTIS; GPO Dep. 
Cohesive powders are composed of fine particles (particles 
generally less than 44 microns in size). Interparticle forces are ex- 
tremely large and cause clumping, sticking, and channeling when 
attempts are made to fluidize these powders. Although flow prob- 
lems can be experienced in the transport of free-flowing solids, 
they pale in comparison to the problems experienced with the flow 
of cohesive powders. Most process designers have shied away 
from using cohesive powders. However, cohesive powders are of- 
ten produced in processes by attrition. Recent research has shown 
that beneficiation of oil shale and coal is possible after grinding 
these materials down to the cohesive size range. The purpose of 
this work is to develop a hydrodynamic model capable of predicting 
the choking/non-choking flow regime boundary for cohesive solids. 
There are six tasks in this study: Preparation of a project work 
plan; Hydrodynamic model development; Determination of solid 
rheological properties for incorporation into the hydrodynamic 
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model; Small-scale flow tests; Large-scale flow tests; and 
comparison of model with data and preparation of final report. Con- 
solidation tests to determine the solids modulus of elasticity, G, for 
various powders were conducted: cohesive oil shale (10 microns in 
size), 500-micron and 40-micron glass beads, and 6-micron atomic 
alumina. Values of the solids viscosity were calculated from experi- 
mental data obtained in the small-scale rise test unit for FCC 
catalyst. Work was started on modifying the 30-cm-diameter test 
unit. This unit will be used to obtain large-scale data on cohesive 
solids in dilute-phase flow. 8 refs., 16 figs., 2 tabs. 


16094 (DOE/PC/89864—-T2) Performance evaluation of a 
novel erosion-resistant pump design: Final report. Hauserman, 
W.B.; Musich, M.A. North Dakota Univ., Grand Forks, ND (USA). 
Energy and Environmental Research Center. 12 Sep 1990. 25p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-89PC89864. Order Number DE91008201. Source: OSTI; 
NTIS; GPO Dep. 

This is the final report on the evaluation of the Burly pump; a 
novel, semi-open impeller pump designed to offer exceptional re- 
sistance to wear by erosive slurries. It has a recessed or pocket 
type impeller, with a pattern of vanes designed to transfer momen- 
tum from the impeller to a vortex of fluid, consequently minimizing 
either the frequency or velocity of impact of suspended solids upon 
the impeller. This study compared the Burly pump with a more 
conventional Gorman-Rupp slurry pump by the method of acceler- 
ated wear simulation. Both pumps, with aluminum replicas of their 
standard impellers, were operated with a highly erosive slurry of 
quartz in water, achieving a degree of impeller destruction in hours 
compared to days using conventional cast iron impellers with a 
slurry of coal. The Gorman-Rupp pump, as expected, showed a 
rapid decrease in delivered hydraulic horsepower as the vanes on 
its impeller were worn away. The Burly pump, though delivering 
less hydraulic horsepower at the same speed, substantially im- 
proved its performance as the surface details of the impeller were 
worn away. No loss of performance by the Burly pump was found 
during this study. The limiting factor was the life of seals and bear- 
ings after exposure to the intentionally highly erosive slurries used. 
8 refs., 17 figs., 1 tab. 
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16095 (ANL/CP-—70863) A study of parameters influencing 
metal wastage in fluidized bed combustors. Podolski, W.F. (Ar- 
gonne National Lab., IL (USA)); Lyczkowski, R.; Montrone, E.; 
Drennen, J.; Ai, Y.H.; Chao, B.T. Argonne National Lab., IL (USA). 
[1991]. 10p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-910424—-8: 11. international 
conference on fluidized bed combustion, real (Canada), 21-24 
Apr 1991). Order Number DE91010760. Sourcé: .OSTI; NTIS; GPO 
Dep. 
Fluidized bed combustion (FBC) technology is a means of burn- 
ing high-sulfur coal and various other feedstocks in an efficient, 
cost-effective, and environmentally acceptable manner. Unfortu- 
nately, the wearing or wastage of metal heat exchanger tubes in 
bubbling FBCs has been reported in a large number of units in 
commercial service. Presently, it is not possible to explain why 
some FBC units, or regions of a specific bed, undergo rapid metal 
loss and others do not. An eight-member cooperative R & D ven- 
ture was formed in 1985 to investigate metal wastage in FBCs. 
The objectives of the R & D effort are to hydrodynamics and ero- 
sion in FBCs, (2) develop guidelines for the design and operation 
of FBC units with minimum metal wastage rates, and (3) demon- 
strate the feasibility of a continuous erosion monitor for use in pilot 
plant and full-scale FBC units. Computational models are being re- 
fined and used to predict the rates of metal wastage for specific 
FBC designs and operating conditions. The design guidelines will 
emerge from the understanding gained from experimental studies 
and analytical modeling activities. This paper updates the status of 
ongoing experimental studies. 8 refs., 10 figs., 3 tabs. 


16096 (ANL/CP-—70955) Comparison of experimental and 
computed solids motion and bed dynamics for fluidized beds 
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containing obstacles. Lyczkowski, R.W. (Argonne National Lab., 
IL (USA)); Gamwo, I.K.; Dobran, F.; Ai, Y.H.; Chao, B.T.; Chen, 
M.M. Argonne National Lab., IL (USA). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-910424-5: 11. international conference on fluidized bed 
combustion, Montreal (Canada), 21-24 Apr 1991). Order Number 
DE91010274. Source: OSTI; NTIS; GPO Dep. 

The ensemble- and time-averaged solids velocity field and bed 
dynamics in the form of pressure oscillations taken in the Univer- 
sity of Illinois at Urbana-Champaign’s (UIUC) atmospheric thin 
(3.81 by 40 cm) bubbling fluidized bed which contained a simu- 
lated triangular pitch tube array consisting of five round 5.08 cm 
diameter cylinders are analyzed in this paper using Argonne Na- 
tional Laboratory's hydrodynamic model FLUFIX implemented on 
its CRAY-XMP supercomputer. The bed material consisted of soda 
lime glass beads having a narrow size range averaging 460 um in 
diameter. The fluidizing air was introduced at 39 crys. Generally 
correct solids motion is predicted by the FLUFIX computer pro- 
gram. The uncertainties in the UIUC solids motion data vary 
greatly from location to location; hence, a sensitivity analysis was 
performed varying the inlet fluidizing gas velocity distribution. A 
convergence study was performed by varying (1) the size of the 
mesh used to approximate the obstacles, and (2) the accuracy of 
the numerical solution. The authors demonstrate essential grid in- 
dependence for time-averaged axial solids velocities and porosities 
for the tubes modeled as 2 x 2 and 4 x 4 squares and a very 
tight convergence. Good agreement is obtained for the power 
spectra of the absolute pressure fluctuations using the Fast Fourier 
Transform (FFT) technique. The computed and experimental major 
frequencies lie in a relatively narrow range of 2-3 Hz. Computer 
animations of the computer simulations qualitatively visualize fea- 
tures of the bed dynamics including bubble formation from the 
tubes, bed expansion and collapse and side-to-side sloshing. 
Solids motion and the associated bed dynamics are the key to un- 
derstanding the erosion processes in fluidized-bed combustors. 7 
refs., 12 figs., 3 tabs. 


16097 (DOE/MC/23247-2985) Studies on coal devolatilize- 
tion and char reactivity under PFBC conditions: Final report. 
Babcock and Wilcox Co., Alliance, OH (USA). Research Center. 
Dec 1990. 123p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC21-86MC23247. Order Number DE9i002065. 
Source: OSTI; NTIS; GPO Dep 

A fundamental combustion study was performed at Babcock and 
Wilcox’s Alliance Research Center to characterize the combustion 
properties of Pittsburgh No. 8 and Texas lignite coals under condi- 
tions simulating pressurized fluidized-bed combustion (PFBC) using 
a bench-scale reactor. Over 400 combustion tests were performed 
at temperatures ranging from 1425° to 1,725°F, a maximum pres- 
sure of 280 psig, maximum superficial gas velocities of 
approximately 5 ft/sec to 20 ft/sec, and several oxygen concentra- 
tions using six coal particle sizes. A database of combustion 
profiles at PFBC conditions was obtained. A fundamental model of 
the chemical kinetics of the coal combustion at elevated pressures 
was developed based on this database. The kinetic models were 
used to derive the rate constants and activation energies of coal 
combustion for the two coals. For coal devoiatilization, the effects 
of each test variable on the rate of reaction, the volatile yield, and 
the reaction order were evaluated. The apparent orders of coal 
devolatilization for Pittsburgh No. 8 and Texas lignite coals were de- 
termined to be less than one and vary with coal properties and test 
conditions. For char oxidation, the rates were reported as apparent 
kinetic rates and were derived based on the information which was 
obtained at the early stage of char oxidation. The kinetic rate con- 
stant of Pittsburgh No. 8 coal was found to be insensitive to the 
tested particle sizes. Increasing temperature, pressure, and superfi- 
cial gas velocity increased the kinetic rate constant. The kinetic rate 
constant of Texas lignite coal was found to be approximately 2.5 
times that of Pittsburgh No. 8 coal. The kinetic data obtained from 
this study in the low-temperature range was comparable to those 
reported by others in the literature. 40 refs., 37 figs., 15 tabs. 


16098 (DOE/MC/25151—2964) Valveless ash removal from 
pressurized fluidized-bed combustion systems by gravel 
bucket: Final report. Henderson, A.K.; Hauserman, W.B. North 
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Dakota Univ., Grand Forks, ND (USA). Energy and Environmental 
Research Center. Mar 1991. 48p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC21-89MC25151. Order 
Number DE91002020. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to apply the gravel bucket pres- 
sure letdown concept to a stream of hot, gas-borne ash, under 
conditions similar to those found in a pressurized fluidized-bed 
combustor, where the system pressure is dissipated across a 
packed or partially fluidized bed of coarsely crushed rock. A sec- 
ond objective is to use the data collected during testing to develop 
a mathematical model which can be used to predict pressure drop 
in a gravel bucket device. The final objective of the project is to de- 
velop an economic analysis comparing the cost of constructing and 
operating a gravel bucket with that of a lockhopper system. The re- 
sults of this analysis will be submitted as a separate report. 9 refs., 
6 figs., 5 tabs. 


16099 (DOE/PC/89774-5) Effects of catalytic mineral mat- 
ter on CO/CO, ratio, temperature and burning time for char 
combustion: Quarterly progress report No. 5, October-— 
December 1990. Longwell, J.P.; Sarofim, A,F.; Lee, Chun-Hyuk; 
Modestino, A.J. Massachusetts Inst. of Tech., Cambridge, MA 
(USA). Dept. of Chemical Engineering. [1990]. 4p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-89PC89774. 
Order Number DE91010561. Source: OSTI; NTIS; GPO Dep. 

The high temperature oxidation of char is of interest in a number 
of applications in which coal must be burned in confined spaces. 
These include: the conversion of oil-fired boilers to coal using coal- 
water slurries, the development of a new generation of pulverized 
coal-fired cyclone burners, the injection of coal into the tuyeres of 
blast furnaces, the use of coal as a fuel in direct-fired gas turbines 
and in large-bore low-speed diesels, and entrained flow gasifiers. 
In addition there is a need to better understand the temperature 
history of char particles in conventional pulverized-coal-fired boilers 
in order to better understand the processes governing the forma- 
tion of pollutants and the transformation of mineral matter. CO2/CO 
ratios can be strongly influenced by catalytic material in the carbon 
and by the char temperature. In this program the authors are mea- 
suring the CO2/CO ratio for both catalyzed and uncatalyzed chars 
over a wide range of temperature. These results will then be used 
to develop predictive models for char temperature and burning 
rates. The electrodynamic balance has been successfully used to 
make such measurements for single 200 um spherocarb particles. 
The electrodynamic balance has been rebuilt to improve its perfor- 
mance and will be applied to the study of catalyzed chars for the 
remainder of this program. In this report progress on testing and 
calibration of the electrodynamic balance is reported. 


16100 (DOE/PC/89904—T21) Reactivity of whole coals, se- 
lected pure maceral fractions, and cleaned coal products: 
Final report, January 1, 1989—-August 31, 1990. Crelling, J.C. 
(Southern Illinois Univ., Carbondale, IL (USA). Dept. of Geology); 
Hippo, E.J. Southern Illinois Univ., Carbondale, IL (USA). Coal 
Extraction and Utilization Research Center. Jan 1991. 62p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FC22-89PC89904. Order Number DE91010379. Source: OSTI; 
NTIS; GPO Dep. 

The overall objective of this project was to determine the chemi- 
cal reactivity properties of pure single coal maceral fractions in 
order to predict the combustion behavior of various whole coals of 
different maceral compositions and rank. The results to data of this 
study clearly support the following list of important conclusions: 
Maceral interactions occur during combustion profile tests; Com- 
bustion profile temperatures and parameters are rank related but 
not all coals show the same rank relationships; Pure macerals 
more clearly define the rank relationships; Vitrinite and liptinite be- 
havior is more predictable than inertinite behavior; Combustion 
profile temperatures vary as a function of whole coal sample den- 
sity; Physical cleaning has positive or little effect on combustion 
profile behavior; If SCE is to be used to prepare combustion feed- 
stocks, then deep physical cleaning is recommended to enhance 
desulfurization and combustion properties; Combustion profiles can 
be modeled as apparent first order reactions; Activation energy is 
independent of rank but not of maceral composition or rank type 
(i.e. rank band); Combustion curves can be normalized and fitted 





to a polynomial-iog equation; Reactivity studies show that both 
whole coal and maceral concentrate reactivities decrease with in- 
creasing rank; Whole coal reactivities are not a weighted average 
of the maceral reactivities from that coal; Demineralized whole 
coals show a greater variation in reactivity than do untreated whole 
coal samples. 50 refs., 6 figs. 


16101 (DOE/PC/90751-T8) Transtormations of inorganic 
coal constituents in combustion systems: Quarterly report No. 
12, July-September 1989. Boni, A.A. (PSI Technology Co., An- 
dover, MA (USA)); Helble, J.J.; Srinivasachar, S.; Sarofim, A.F.; 
Beer, J.M.; Peterson, T.W.; Wendt, O.L.; Huffman, G.P.; Huggins, 
F.E. PSI Technology Co., Andover, MA (USA). Nov 1989. 88p. 
Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract AC22-86PC90751. (PSI-1024;TR-979). Order Number 
DE91010378. Source: OSTI; NTIS; GPO Dep. 

This project consists of an integrated series of experimental and 
modeling tasks performed by PSIT and five subcontractors to 
achieve the project objectives. Important elements of this work in- 
clude coal characterization using advanced analytical techniques, 
testing in small-scale reactors and combustors, modeling of funda- 
mental processes by which mineral transformations occur, as well 
as incorporating an improved understanding of these processes into 
an engineering model to predict particle size and composition distri- 
butions. The tasks are: Task 1 - Program Planning, Management, 
Reporting, and Peer Review; Task 2 - Coal Selection Preparation 
and Characterization; Task 3 - Advanced Techniques for Coal and 
Mineral Characterization; Task 4 - Fundamental Studies of 
Selected Ash Vaporization, Nucleation, Condensation, and Coagu- 
lation Phenomena; Task 5 - Fundamental Studies of Mineral Water 
Vaporization and Residual Ash Formation; Task 6 - Pulverized Coal 
Combustion Studies of Ash Enrichment by Volatiles and Fragmen- 
tation; Task 7 - Idealized Combustion Determination of Ash Particle 
Formation and Surface Stickiness; and Task 8 - Model Develop- 
ment and Integration. This paper reports on the following subjects: 
Alkali Transformation in a Self-Sustained Combustor; Mineral 
Transformations-Residual Ash Formation During the Combustion of 
a Utility Grind Coal; Alkali Transformations During Pulverized Coal 
Combustion-Kinetic Modeling and Experimental Measurement; 
Fundamental Studies on the Residual Ash Formation and Mineral 
Matter Vaporization During Pulverized Coal Combustion; and Char- 
acterization of Combustion Products from Drop-Tube and Pilot 
Scale Combustion Experiments. These five papers have been pro- 
cessed separately for inclusion on the data base. 


16102 (DOE/PC/90751-T9) Transtormations of inorganic 
coal constituents in combustion systems: Quarterly report No. 
10 tor the period January to March 1989. Boni, A.A. (PS! Tech- 
nology Co., Andover, MA (USA)); Helble, J.J.; Srinivasachar, S.; 
Flagan, R.C.; Huffman, G.P.; Huggins, F.E.; Peterson, T.W.; 
Wendt, J.O.L.; Sarofim, A.F. PS| Technology Co., Andover, MA 
(USA). May 1989. 144p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC22-86PC90751. (PSI-1024-05/89;TR— 
933). Order Number DE91010549. Source: OSTI; NTIS; GPO Dep. 

The technical objectives of this project are: (a) To (1) define the 
Partitioning of inorganic constituents associated with raw coal parti- 
cles among products (including vapors, aerosols, and residual 
char/ash particles) formed under conditions representative of pul- 
verized coal flames as a function of the specific (intrinsic and 
extrinsic) characteristics of the raw coal and the environment in 
which the transformations occur; and (2) to characterize the resul- 
tant spectrum of products in detail; (b) To elucidate and quantify 
the fundamental processes (involving basic principles of physics, 
chemistry, thermodynamics) by which transformations of the 
inorganic constituents occur; and (c) To develop, based on the in- 
formation required in a. and b. above, a tractable process model 
capable of predicting the significant features of the transformation 
process, most importantly, the distribution and nature of products. 
This report represents work accomplished in the tenth quarter of 
performance on the contract. The authors specifically highlight work 
accomplished: at the California Institute of Technology (CalTech) 
on developing and constructing a thermophoretic sampling probe, 
for submicron fume particle sampling; at MIT on (1) completion of 
the baseline ash particle size distribution measurements for seven 
program coals (five US and two Australian), and (2) analysis of the 
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fragmentation model results in terms of a closed-form solution for a 
simplified case; at the University of Arizona, on obtaining detailed 
ash particle and submicron fume chemistry for four program coals; 
and at PS! Technology Company (PSIT) on concluding data analy- 
sis and describing mineral interaction trends observed during 
combustion of two program coals. Individual progress reports have 
been indexed separately for inclusion on the data base. 


16103 (DOE/PC/90751-T10) Transtormations of inorganic 
coal constituents in combustion systems: Quarterly report No. 
9, October-December 1988. Boni, A.A. (PSI Technology Co., An- 
dover, MA (USA)); Helble, J.J.; Srinivasachar, S.; Huffman, G.P.; 
Sarofim, A.F. PS! Technology Co., Andover, MA (USA). Jan 1989. 
47p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC22-86PC90751. (PSI-1024-01/89;TR-903). Order Number 
DE91010548. Source: OSTI; NTIS; GPO Dep. 

The technical objectives of this project are: (a) To: (1) define the 
partitioning of inorganic constituents associated with raw coal parti- 
cles among products (including vapors, aerosols, and residual 
char/ash particles) formed under conditions representative of pul- 
verized coal flames as a function of the specific (intrinsic and 
extrinsic) characteristics of the raw coal and the environment in 
which the transformations occur; and (2) to characterize the resul- 
tant spectrum of products in detail; (b) To elucidate and quantify 
the fundamental processes (involving basic principles of physics, 
chemistry, thermodynamics) by which transformations of the 
inorganic constituents occur; and (c) To develop, based on the in- 
formation required in a. and b. above, a tractable process model 
capable of predicting the significant features of the transformation 
process, most importantly, the distribution and nature of products. 
This report represents work accomplished in the eighth quarter of 
performance on the contract. The authors specifically highlight 
work accomplished; at PS! Technology Company (PSIT) on (1) 
transformation of minerals during pure mineral and synthetic char 
experiments, (2) mineral transformations, size and composition dis- 
tributions from selected program coals during combustion, and (3) 
kinetic descriptions of alkali transformations in coal combustion 
systems; at the Massachusetts Institute of Technology on modeling 
the distribution of minerals in pulverized coal size fractions; and at 
the University of Kentucky, on determining the composition of indi- 
vidual ash particles using newly developed software and computer 
controlled SEM. Individual progress reports have been indexed 
separately for inclusion on the data base. 


16104 (ETDE-mf-1769023) Combined minimizing of NOx- 
production and reduction of formed NOx during combustion 
of coal dust. Phase 2. Final report. Spliethoff, Heinz (Saarbergw- 
erke AG, Saarbruecken (Germany, F.R.). Produktbereich 
Kraftwerke); Spliethoff, Hartmut; Haferkamp, A. Saarbergwerke AG, 
Saarbruecken (Germany, F.R.). Produktbereich Kraftwerke; Karl- 
sruhe Univ. (T.H.) (Germany, F.R.). Engler-Bunte-institut; Stuttgart 
Univ. (Germany, F.R.). Inst. fuer Verfahrenstechnik und 
Dampfkesselwesen; Bergbau-Forschung GmbH - Forschungsinsti- 
tut des Steinkohienbergbauvereins, Essen (Germany, F.R.); 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.). [1991] 258p. (In German). Contract BMFT 0326535B. 
Order Number DE91769023. Source: OSTI; NTIS (US Sales Only). 

A system of primary and secondary measures called ‘combined 
minimizing of NO,-production and reduction of formed NO, during 
combustion of coal dust’ (Brennstofftrennstufung; BTS) has the 
purpose of minimizing NO, production with char and reducing once 
formed NO, by coal original products. Coal is divided in a reduction 
gas with volatile nitrogen and the remaining coal (char). Char and 
pyrolysis gas are burned in a fuel staged combustion with char as 
primary fuel and pyrolysis gas as reburning fuel. The present phase 
of the project includes theoretical and experimental studies of BTS: 
Experiments with synthetic coal gas for BTS, characterization and 
balance of pyrolysis products of coal volatilization experiments, 
concept considerations, planning and designing of a bench scale 
test facility. In a following phase test series will be carried out with 
the bench scale test facility to find out designing parameters for in- 
dustrial plants. (orig.) With 67 refs., 45 tabs., 149 figs. 


16105 (VTT-TIED-1164) Measurement of emissions from 
energy production: Sampling and analytics of aldehydes, ke- 
tones and aromatic hydrocarbons. Tirkkonen, T. (Valtion 
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Teknillinen Tutkimuskeskus, Espoo (Finland). Kemian  Lab.); 
Mroueh, U.-M.; Laukkarinen, A.; Ojala, M.; Hoffren, H. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). Sep 1990. 47p. (In 
Finnish). Order Number DE91771953. Source: OSTI; NTIS (US 
Sales Only). 

This report reviewes the methods used in sampling and analytics 
of aldehydes, ketones and aromatic hydrocarbons present in emis- 
sions. These methods have been tested in measuring the 
emissions from energy production. Sampling of aldehydes and ke- 
tones have been made by pumping smoke through liquid, in which 
the substances to be analyzed react with reagent forming a stable 
derivative, which is then analyzed using liquid chromatography. 
Reagent covered solid matter can also be used in stead of liquid. 
The substances are then eluted before the analysis. The measur- 
ing methods researched can give information of qualitative content 
of aldehydes in exhaust gases, which may be usefull e.g. in solv- 
ing problematic situations of processes. The quantitative emission 
information data given by these methods should however be 
considered with care. In order to analyse one ring aromatic hydro- 
carbons, a sample from exhaust gases can be taken into a gas 
tight container or they can be enriched into adsorbent of 
absorbent. The substances are then analyzed using gas chro- 
matographs equipped with different detectors or by using 
gas-chromatograph massdetector combination. A portable gas- 
chromatograph was applied for in-line analysis of exhaust-gases. 
The method can be applied best for emission sources, there the 
process does not cause changes in chemical composition of sub- 
stances. The emissions of energy production contain lots of 
variables, and the contents of different compounds vary videly. 


16106 (VTT-TUTK-697) Techno-economic assessment of 
selected biomass liquetaction processes. Beckman, D. (Zeton, 
Inc. (Canada)); Elliott, D.C.; Gevert, B.; Hoernell, C.; Kjellstoem, 
B.; Oestman, A.; Solantausta, Y.; Tulenheimo, V. Valtion Teknilli- 
nen Tutkimuskeskus, Espoo (Finland). Aug 1990. 259p. Order 
Number DE91771945. Source: OSTI; NTIS (US Sales Only). 

A techno-economic assessment was carried out as part of the 
International Energy Agency (IEA) Biomass Agreement. The overall 
objective of the work was to identify the optimum process concept 
to be considered for testing in a possible international test facility. 
The participating countries were Canada, Finland, Sweden, and 
United States. The comparison of the processes was primarily 
based on estimated production costs of synthetic gasoline. Pro- 
cesses were also assessed based on their technical merits and the 
availability of experimental data was one of the prime criterion for 
the selection of analysed process concepts. Direct liquefaction 
makes it possible to produce synthetic gasoline or diesel oil with 
high efficiency (around 50% with wood teed, above 60% with peat 
feed). This applies to both pyrolysis and high pressure processes. 
The atmospheric flash pyrolysis appears as the most economic 
one for wood feed. With present technology, the estimated ratio of 
the product cost and the product value (defined as average spot 
market price for 1977-1987) is about 2 for a wood price of USD 30/ 
wet ton. High pressure liquefaction of peat is assessed to be more 
economic than atmospheric flash pyrolysis. However, the uncer- 
tainties with the high pressure concept are estimated to be greater 
than with pyrolysis. There seems to be development potential for 
both process concepts, allowing an estimated cost reduction of 25- 
40% for the products. The most promising process for gasoline 
production by direct liquefaction of wood and peat is atmospheric 
flash pyrolysis. Both these approaches have considerable develop- 
ment potential, while research needs and uncertainties appear to 
be greater with high pressure liquefaction. 
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16107 (LA-—11889-MS-Vol.3) The peats of Costa Rica: Vol 
ume 3, End-use assessment. Thayer, G.R. (Los Alamos National 
Lab., NM (USA)); Williamson, K.D. Jr.; Ramirez, O. Los Alamos 
National Lab., NM (USA). Apr 1991. 88p. Sponsored by Agency for 
International Development, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. Order Number DE91010550. Source: OSTI:; 
NTIS; GPO Dep. 

The authors compare the competitive position of peat for energy 
with coal, oil, and cogenerative systems in gasifiers and solid-fuel 
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boilers. They also explore the possibility for peat use in industry. 
To identify the major factors, they analyze costs using a Los 
Alamos levelized cost code, and they study parametric costs, com- 
paring peat production in constant dollars with interest rates and 
return on investment. They consider costs of processing plant con- 
struction, sizes and kinds of boilers, retrofitting, peat drying, and 
mining methods. They examine mining requirements for Moin, 
Changuinola, and El Cairo and review wet mining and dewatering 
methods. Peat can, indeed, be competitive with other energy 
sources, but this depends on the ratio of fuel costs to boiler costs. 
This ratio is nearly constant in comparison with cogeneration in a 
steam-only production system. For grate boilers using Costa Rican 
high-ash peat, and for small nonautomatic boilers now used in 
Costa Rica, the authors recommend combustion tests. An appen- 
dix contains a preliminary mining plan and cost estimate for the El 
Cairo peat deposit. 8 refs., 43 figs., 19 tabs. 
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16108 (DOE/BC/14403-T4) Characterization of oll and gas 
reservoir heterogeneity: Seventh quarterly report, October 1- 
December 31, 1990. Texas Office of the Governor, Austin, TX 
(USA). [1990]. 8p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG22-89BC14403. Order Number DE91009216. 
Source: OSTI; NTIS; GPO Dep. 

Progress in the seventh quarter of research is summarized with 
respect to seven main subtask areas. These subtask areas are (1) 
definition of the distribution of carbonate sandbar facies for Gray- 
burg reservoirs; (2) definition of three-dimensional geometry of 
carbonate sand bodies; (3) analysis of engineering and petrophysi- 
cal attributes of reservoir flow units; (4) development and testing of 
extended conventional oil recovery strategies; (5) characterization 
of gas reservoirs; (6) geologic and engineering characterization of 
generic gas reservoir types; and (7) refinement of exploitation 
strategies. Key areas of progress for the seventh quarter concem 
subtasks 1, 2, 3, and 6. 


16109 (DOE/BC/14425—4) Establishment of an oll and gas 
database for increased recovery and characterization of oil 
and gas carbonate reservoir heterogeneity: [Progress report], 
January 1, 1991—March 31, 1991. Mancini, E.A. Alabama Geolog- 
ical Survey, Tuscaloosa, AL (USA). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG22-89BC 14425. 
Order Number DE91011033. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to augment the National Reservoir 
Database (TORIS database), to increase our understanding of how 
geologic heterogeneity affects the recovery of oil and gas from 
carbonate reservoirs in the State of Alabama, and to identify re- 
sources that are producible at moderate cost. This objective will be 
achieved through detailed geological, geostatistical, and engineer- 
ing characterization of typical Jurassic Smackover Formation 
hydrocarbon reservoirs in selected productive fields in the State of 
Alabama. The results of these studies will be used to develop and 
test mathematical models for prediction of the effects of reservoir 
heterogeneity on hydrocarbon production. The paper reports on the 
progress of several subtasks. The subjects discussed are: controls 
on reservoir heterogeneity in the Smackover; pore facies and 
Smackover reservoir heterogeneity; geological and petrophysical 
reservoir characterization; geologic flow modeling; and geostatisti- 
cal modeling. Accomplishments this quarter are summarized and 
their significance to EOR research is discussed. 1 ref., 4 figs. (CK) 


16110 (DOE/BC/14483-8) Natural Resources Information 
System for the State of Oklahoma: Quarterly technical 
progress report, October 1, 1990—-December 31, 1990. Mankin, 
C.J. Oklahoma Geological Survey, Norman, OK (USA). [1990]. 
13p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-89BC14483. Order Number DE91008931. Source: OSTI; 
NTIS; GPO Dep. 





The objective of this research program is to continue developing, 
editing, maintaining, utilizing and making publicly available the 
Natural Resources Information System (NRIS) for the State of Ok- 
lahoma. This grant funds that ongoing development work as a 
follow-on to an earlier grant. The Oklahoma Geological Survey, 
working with Geological Information Systems at the University of 
Oklahoma, has undertaken to construct this information system in 
response to the need for a computerized, centrally located library 
containing accurate, detailed information on the state’s natural re- 
sources. Particular emphasis during this phase of development is 
being placed on computerizing information related to the energy 
needs of the nation, specifically oil and gas. 2 figs, 2 tabs. 


16111 (DOE/ER/13711-4) Mechanical properties and mod- 
eling of seal-torming lithologies: Technical progress report 
No. 1, September 15, 1990—March 15, 1991. Kronenberg, A.K.; 
Russell, J.E.; Carter, N.L.; Mazariegos, R.; Shea, W.T. Texas A 
and M Univ., College Station, TX (USA). Center for Tectono- 
physics. Mar 1991. 60p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FGO5-87ER13711. Order Number 
DE91010741. Source: OSTI; NTIS; GPO Dep. 

The goal of this research is to evaluate the roles of deformation 
and the occurrence of weak sedimentary lithologies subjected to 
gravitational loads in shaping conventional and unconventional oil 
and gas reservoirs. Two sedimentary lithologies that influence the 
geometries, physical properties, and heterogeneities of oil and gas 
reservoirs are shale and rocksalt. Both form effect barriers to the 
flow and communication of petroleum and gas and, in many cases, 
form the seals to major reservoirs due to their low permeabilities. 
Both are actively deformed in depositional environments due to 
their low strengths relative to gravitational loads applied. Thus, the 
shapes of seal-forming units, and the nature of fractures and faults 
that may breach them depend upon either the mechanical proper- 
ties of shale or those of salt, and the loading histories to which they 
have been subjected. Deformed shales may, in addition, serve as 
unconventional reservoirs of gas if open fractures within them pro- 
vide sufficient porosity. The fracture and flow properties of shales 
are not well constrained, and the authors are currently investigating 
these properties experimentally. The rheology of rocksalt, on the 
other hand, is well known and they believe that the time is right to 
apply the experimentally constrained constitutive relations for rock- 
salt to deformations in the Earth. Efforts are continuing on modeling 
fracture anisotropy and the authors have examined simple, two- 
mica models to evaluate the mechanical interactions they proposed 
for gneiss and mica-poor schists. Brief summaries of the progress 
and results to date for (1) the mechanical properties of schist, (2) a 
two-mica model of fracture anisotropy, (3) deformation of shale, 
and (4) modeling of salt and shale tectonics of the northern Gulf of 
Mexico are given in the following sections. 35 refs., 33 figs., 1 tab. 


16112 (DOE/ER/14084-2) Reservoir characterization by 
cross hole measurements: Semi-annual progress report. 
Turpening, R. Massachusetts Inst. of Tech., Cambridge, MA (USA). 
Earth Resources Lab. [1991]. 7p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG02-89ER14084. Order Number 
DE91010259. Source: OSTI; NTIS; GPO Dep. 

The Earth Resources Laboratory (ERL), through its industrial 
support, has a research facility in the Northern Michigan Reef 
Trend. Deep (2.1 km) holes have been placed on opposite sides 
(0.6 km apart) of a producing reef. Since the holes are much 
deeper than the hydrocarbon reservoir (at a depth of 1.45 km) they 
provide an opportunity better than that usually found in industry for 
the use of seismic cross hole techniques. The four-year effort can 
be stated as: Preparation; Use of compressional and vertically po- 
larized shear waves (SV); Addition of horizontally polarized shear 
waves (SH); and Present static image of reservoir properties and 
observe any time varying phenomena in the reservoir by reshoot- 
ing the high frequency compressional wave survey. This report 
summarizes the first eighteen months of preparation, data acquisi- 
tion, and research. 4 figs. 


16113 


(LBL-30289) Analytical expressions for the perme- 
ability of random two-dimensional Poisson fracture networks 
based on regular lattice percolation and equivalent media the- 
ories. Hestir, K. (Lawrence Berkeley Lab., CA (USA)); Long, J. 
Lawrence Berkeley Lab., CA (USA). Aug 1990. 97p. Sponsored by 
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USDOE, Washington, DC (USA). DOE Contract AC03-76SF00098. 
Order Number DE91010239. Source: OSTI; NTIS; GPO Dep. 

In order to apply these theories to random systems, the authors 
(1) define the equivalent to the case where probability, p = 1, (2) 
define p in terms of the statistical parameters of the random net- 
work, and (3) define the equivalent of the coordination number, z. 
An equivalent for p is found as a function of the connectivity, ¢, 
which is defined as the average number of intersections per frac- 
ture. This number can be calculated from the fracture density and 
distributions of fracture length and orientation. Then the equivalent 
p is defined by equating the average run length for a random net- 
work as a function of ¢ to the average run length for a lattice as a 
function of p. The average run length in a random system is the 
average number of segments that a fracture is divided into by in- 
tersections with other fractures. In a lattice, it is the average 
number of bonds contiguous to a given bond. Also, an average co- 
ordination number can be calculated for the random systems as a 
function of ¢. Given these definitions of p and z, expressions for 
permeability are found based on percolation theory and equivalent 
medial theory on regular lattices. When the expression tor p is 
used to calculate the correlation length from percolation theory, an 
empirical formula for the size of the REV can be developed. To ap- 
ply the models to random length systems, the expression for ¢ 
must be modified to remove short fractures which do not contribute 
to flow. This leads to a quantitative prediction of how permeability 
decreases as one removes shorter fractures from a network. Nu- 
merical studies provide strong support for these models. These 
results also apply to the analogous electrical conduction problem. 
25 refs., 11 figs., 9 tabs. 


16114 (UCRL-52000-91-1) Energy and Technology Review, 
January 1991. Johnson, K.C.; de Vore, L.; Gleason, K.; Sanford, 
N.M. (eds.). Lawrence Livermore National Lab., CA (USA). 1991. 
32p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. Order Number DE91010690. Source: OSTI; 
NTIS; GPO Dep. 

There are 3 sections: (1) predicting oil and gas generation; 
Transferring the technology to industry, chemical kinetics models 
are being extended and generalized so they can predict oil and 
gas generation and accumulation in geological formations of com- 
mercial interest. These models are being thoroughly validated 
against field data. our work is being transterred to industry through 
several active technology-transfer agreements. (2) Time-resolved 
diffraction study of solid combustion reactions; We have designed 
and constructed a diffractometer chamber that makes it possible to 
follow high-speed, high-temperature solid combustion reactions in 
real time and to process the results with unprecedented quickness. 
The encouraging results show that this new experimental approach 
can be used to study the chemical dynamics of high-temperature 
solid-state phenomena and to furnish the needed database to test 
the various models of solid combustion. (3) “Frozen Smoke” and 
other insubstantials: the development of aerogeis at LLNL; We 
have made two classes of aerogels: open-cell, transparent, inor- 
ganic silica aerogels with very low densities (0.003 to 0.6 g/cm’), 
as well as organic aerogels, also transparent, that offer the advan- 
tage of lower average atomic numbers than the silica aerogels. 
These aerogels are remarkable sound, heat and electrical insula- 
tors, and have many potential commercial, scientific, and defense 
uses as well. 


16115 (UCRL-JC—106023-Rev.1) Estimates of permeability 
and relative permeability for sandstone using image analysis 
of cross sections: Revision 1. Blair, S.C.; Berryman, J.G. 
Lawrence Livermore National Lab., CA (USA). Mar 1991. 12p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-910728-10-Rev.1: 32. US symposium on 
rock mechanics, Norman, OK (USA), 10-12 Jul 1991). Order Num- 
ber DE91010463. Source: OSTI; NTIS; GPO Dep. 

Important geometrical features of the pore space of rocks can be 
determined from digitized images of rock cross sections. One ap- 
proach computes statistical correlation functions using modern 
image processing techniques. These correlation functions contain 
information about porosity, specific surface area, tortuosity, forma- 
tion factor, and elastic constants, as well as the fluid and relative 
permeabilities. The physical basis of this approach is discussed 
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and examples of the results for Berea sandstone are presented. 
The analysis shows that Kozeny-Carman relations and Archie's 
empirical laws must be modified to account for finite percolation 
thresholds and avoid unphysical behavior in the calculated relative 
permeabilities. 10 refs., 3 figs., 1 tab. 
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16116 (DOE/BC-90/3) Activities of the Oil Implementation 
Task Force, December 1990—February 1991; Contracts for field 
projects and supporting research on enhanced oil recovery, 
April-June 1990: Progress review No. 63, quarter ending June 
30, 1990. Tiedemann, H.A. (ed.) (USDOE Bartlesville Project Of- 
fice, OK (USA)). USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (USA). Office of Oil, Gas and Shale Technology; 
USDOE Bartlesville Project Office, OK (USA). Mar 1991. 162p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91002206. Source: OSTI; NTIS; GPO Dep. 

The Oil Implementation Task Force was appointed to implement 
the US DOE's new oil research program directed toward increasing 
domestic oil production by expanded research on near- or mid-term 
enhanced oil recovery methods. An added priority is to preserve 
access to reservoirs that have the largest potential for oil recovery, 
but that are threatened by the large number of wells abandoned 
each year. This report describes the progress of research activities 
in the following areas: chemical flooding; gas displacement; 
thermal recovery; resource assessment; microbial technology; geo- 
science technology; and environmental technology. (CK) 


16117 (DOE/BC/14250-7) Research on improved and 
enhanced oil recovery in Illinois through reservoir characteri- 
zation: [Quarterly technical report], January 1 through March 
28, 1991. Oltz, D.F. Illinois Dept. of Energy and Natural Re- 
sources, Springfield, IL (USA). Geological Survey. 10 Apr 1991. 
9p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-89BC 14250. Order Number DE91010292. Source: OSTI; 
NTIS; GPO Dep. 

This project will provide information that can maximize hydrocar- 
bon production, minimize formation damage and stimulate new 
production in Illinois. Such information includes definition of hydro- 
carbon resources, characterization of hydrocarbon reservoirs, and 
the implementation of methods that will improve hydrocarbon 
extractive technology. Increased understanding of reservoir hetero- 
geneities that affect oil recovery can aid in identifying producible 
resources. The transfer of technology to industry and the general 
public is a significant component of the program. The project is de- 
signed to examine selected subsurface oil reservoirs in Illinois. 
Scientists use advanced scientific techniques to gain a better un- 
derstanding of reservoir components and behavior and address 
ways of potentially increasing the amount of recoverable oil. Initial 
production rates for wells in the Illinois Basin commonly decline 
quite rapidly and as much as 60 percent of the oil in place can be 
unrecoverable using standard operating procedures. Hetero- 
geneities (geological differences in reservoir make-up) affect a 
reservoir's capability to release fluids. By-passed mobile and immo- 
bile oil remain in the reservoir. To learn how to get more of the oil 
out of reservoirs, the ISGS is studying the nature of reservoir rock 
heterogeneities and their control on the distribution and production 
of by-passed, mobile oil. 


16118 
fied surfactants with reservoir minerals: Calorimetric, 
spectroscopic and electrokinetic study: Final report. Somasun- 
daran, P.; Sivakumar, A.; Xu, Q. Columbia Univ., New York, NY 
(USA). School of Engineering and Applied Science. Mar 1991. 44p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-89BC 14432. Order Number DE91002228. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this project is to elucidate mechanisms of ad- 
sorption of structurally modified surfactants on reservoir minerals 
and to develop a full understanding of the effect of the surfactant 
structure on the nature of the adsorbed layers at the molecular 


(DOE/BC/14432-5) Interactions of structurally modi- 


18 ERA Vol. 16, No. 7 


level. An additional aim is to study the adsorption of surfactant mix- 
tures on simple well-characterized minerals and on complex 
minerals representing real conditions. The practical goal of these 
studies is the identification of the optimum surfactant structures 
and their combinations for micellar flooding. In this work, the exper- 
iments on adsorption were focussed on the position of sulfonate 
and methyl groups on the aromatic ring of alkyl xylene sulfonates. 
A multi-pronged approach consisting of calorimetry, electrokinetics, 
wettability and spectroscopy is planned to elucidate the adsorption 
mechanism of surfactants and their mixtures on minerals such as 
alumina and kaolinite. 32 refs., 15 figs., 7 tabs. 


16119 (DOE/BC/14447-8) Fluid diversion and sweep im- 
provement with chemical gels in oil recovery processes: 
Annual report, May 1, 1989—April 30, 1990. Seright, F.S.; Martin, 
F.D. New Mexico Inst. of Mining and Technology, Socorro, NM 
(USA). New Mexico Petroleum Recovery Research Center. Apr 
1991. 228p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG22-89BC 14447. Order Number DE91002233. Source: 
OSTI; NTIS; GPO Dep. 

The objectives of this project are to identify the mechanisms by 
which gel treatments divert fluids in reservoirs and to establish 
where and how gel treatments are best applied. Several different 
types of gelants are being examined. This research is directed at 
gel applications in water injection wells, in production wells, and in 
high-pressure gas floods. The work will establish how the flow 
properties of gels and gelling agents are influenced by permeabil- 
ity, lithology, and wettability. Other goals include determining the 
proper placement of gelants, the stability of in-place gels, and the 
types of gels required for the various oil recovery processes and 
for different scales of reservoir heterogeneity. This report describes 
progress made during the first year of this three-year study the fol- 
lowing tasks: gel screening studies; impact of gelation pH, rock 
permeability, and lithology on the performance of a monomer- 
based gel; preliminary study of the permeability reduction for CO2 
and water using a resorcinol-formaldehyde gei; preliminary study of 
permeability reduction for oil and water using a_ resorcinol 
formaldehyde gel; rheology of Cri(lll)-xanthan gel and gelants in 
porous media; impact of diffusion, dispersion, and viscous fingering 
on gel placement in injection wells; examination of flow-profile 
changes for field applications of gel treatments in injection wells; 
and placement of gels in production wells. Papers have been in- 
dexed separately for inclusion on the data base. 


16120 (DOE/BC/14600—7) Long waves in parallel flow in 
Hele-Shaw cells. Zeybek, M.; Yortsos, Y.C. University of Southern 
California, Los Angeles, CA (USA). Dept. of Petroleum Engineer- 
ing. Apr 1991. 33p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG22-90BC14600. Order Number 
DE91002232. Source: OSTI; NTIS; GPO Dep. 

During the past several years the flow of immiscible flow in Hele- 
Shaw cells and porous media has been investigated extensively. 
Of particular interest to most studies has been frontal displace- 
ment, specifically viscous fingering instabilities and finger growth. 
The practical ramifications regarding oil recovery, as well as many 
other industrial processes in porous media, have served as the pri- 
mary driving force for most of these investigations. By contrast, 
little attention has been paid to the motion of lateral fluid interface, 
which are parallel to the main flow direction. Parallel flow is an of- 
ten encountered, although much overlooked regime. The evolution 
of fluid interfaces in parallel flow in Hele-Shaw cells is studied both 
theoretically and experimentally in the large capillary number limit. 
It is shown that such interfaces support wave motion, the ampli- 
tude of which for long waves is governed by the KdV equation. 
Experiments are conducted in a long Hele-Shaw cell that validate 
the theory in the symmetric case. 35 refs., 16 figs. 


16121 (ETDE-mf—1769176) Development of new, possibly 
uniform, nonionic tensides for enhanced recovery of 
petroleum. Final report. REWO Chemische Werke GmbH, 
Steinau an der Strasse (Germany, F.R.); _ Institut fuer 
Erdoelforschung, Clausthal-Zellerfeld (Germany, F.R.); Bundesmin- 
isterium fuer Forschung und Technologie, Bonn (Germany, F.R.). 
[1990] 130p. (In German). Contract BMFT 03E-6368-A. Order 
Number DE91769176. Source: OSTI; NTIS (US Sales Only). 
With appendix in separate volume. 





The findings show that with ethoxylated tensides in enhanced 
petroleum recovery, high and even very high electrolyte concentra- 
tions in the deposit water can be compensated for up to a certain 
degree by increasing the degree of ethoxylation. Tenside mixtures 
of ethoxylated non-ionic and animonic tensides can be adapted to 
the deposit temperatures without any problems by varying the EO 
chain length and the mixing ratio. The opacity of the tenside 
mixture can be used as a selection criterion. In a system ‘crude oil- 
saline water-tenside’, a temperature increase to the turbidity point 
of the tenside mixture will result in dehydratation of the ethoxylated 
tenside molecules. The flooding experiments show that the turbidity 
point of the tenside system should be slightly above the deposit 
temperature. (orig/EF). 


16122 (LA-UR-—90-3782) Simulation of pore scale porous 
media flow using lattice gas methods. Eggert, K. (Los Alamos 
National Lab., NM (USA)); Chen, Shiyi; Travis, B.; Grunau, D.; 
Loh, E.; Kovarik, F. Los Alamos National Lab., NM (USA). [1991]. 
12p. Sponsored by USDOE, Washington, DC (USA); National 
Aeronautics and Space Administration, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. Grant NAGW1648. (CONF- 
910759-1: SPE/UA emerging technologies conference, Houston, 
TX (USA), 5-7 Jul 1991). Order Number DE91004829. Source: 
OST; NTIS; GPO Dep. 

Carbon dioxide-foam injection is an important technique for im- 
proving the recovery of oil from porous rocks. Huh, et. al. (1989) 
recently presented results of two-dimensional laboratory micro- 
model studies conducted to better understand this process for 
improved oil recovery. These experimental results indicate that the 
introduction of CO. foam may be expected to have a substantial 
eftect on the relative permeability curves that would be used to 
model improved oil recovery in a reservoir. However, in order to 
determine expected changes in relative permeability a computa- 
tional technique is require to quantify the experimental results, and 
to help determine the appropriate relative permeability curves for 
reservoir scale calculation. Two computationa! methodologies are 
needed to utilize the experimental information to improve reservoir 
simulations. First, a method is needed for quantitatively describing 
the phenomena observed in the micromode!l geometry. Second, a 
method is needed to extend these effects to the different scales of 
heterogeneity that may be expected to exist between the labora- 
tory and the field. This paper is focused on the first of these 
methods, and although it does not yet fully solve the problem of 
representing these fluid systems in the laboratory, it presents a 
promising approach to this problem. The paper briefly discusses 
the application of the lattice gas method for solution of the nondi- 
mensional Navier-Stokes equations for flow of fluids through the 
complex microscopic geometry of porous media. In particular, the 
approach presented herein allows the simulation not only of single 
fluids through the media, but of systems of two or more fluids rang- 
ing from fully miscible to completely immiscible. 11 refs., 4 figs. 


16123 (LBL-29222) A dual-gas tracer technique for deter- 
mining trapped gas saturation during steady foam flow in 
porous media. Gillis, J.V.; Radke, C.J. Lawrence Berkeley Lab.., 
CA (USA). Jun 1990. 33p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO3-76SF00098. (CONF-900906-1: 65. 
Society of Petroleum Engineers (SPE) annual technical conference 
and exhibition, New Orleans, LA (USA), 23-26 Sep 1990). Order 
Number DE91011890. Source: OSTI; NTIS; GPO Dep. 

Foam is a possible mobility control agent for effective oil dis- 
placement from reservoirs. Thus, it is important to understand the 
mechanisms by which foam flows in porous media. Micromodel 
studies and prior gas-phase tracer experiments show that a signifi- 
cant fraction of the gas in a foam exists as trapped bubbles which, 
therefore, have a major impact on the flow resistance. Unfortu- 
nately, in the tracer experiments performed to date, partitioning of 
the tracer into the trapped gas has not been accounted for. Cur- 
rently, only qualitative information is available on the actual 
amounts of trapped gas. To overcome these limitations and obtain 
quantitative measurements of trapped gas saturations, we have de- 
veloped a unique experimental apparatus employing dual gas 
tracers. During steady foam flow in a porous medium, dilute suifur 
hexafluoride (SF) and methane (CH,) tracers in a nitrogen carrier 
are injected, and the effluent concentration is monitored by gas 
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chromatography. The measured tracer histories are fit to a simple 
mass transfer mode! which describes any partitioning between the 
mobil and trapped foam phases. Tracer effluent concentrations pre- 
dicted by the model are strongly influenced by the solubility of 
each tracer in the liquid phase. This behavior is observed in the 
experimental histories as well. Hence, multiple gas tracers provide 
a discriminating assessment of trapped gas saturation during foam 
flow through porous media. 


16124 (NIPER-506) The effect of alkaline additives on the 
performance of surfactant systems designed to recover light 
oils. French, T.R.; Josephson, C.B.; Evans, D.B. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (USA). Feb 
1991. 50p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FC22-83FE60149. Order Number DE91002226. Source: 
OSTI; NTIS; GPO Dep. 

Surfactant flooding is flexible because of the ability to optimize 
formulations for a wide range of reservoir conditions and crude oil 
types. The objective for this work was to determine if the addition 
of alkaline additives will allow the design of surfactant formulations 
that are effective for the recovery of crude oil, while, at the same 
time, maintaining the surfactant concentration at a much lower level 
than has previously been used for micellar flooding. Specifically, 
the focus of the work was on light, midcontinent crudes that typi- 
cally have very low acid contents. These oils are typical of much of 
the midcontinent resource. The positive effect of alkaline additives 
on the phase behavior of the surfactant formulations and acidic 
crude oils is well known. The extension to nonacidic and slightly 
acidic oils is not obvious. Three crude oils, a variety of commercial 
surfactants, and several alkaline additives were tested. The oils 
had acid numbers that ranged from 0.13, which is quite low, to less 
than 0.01 mg KOH/g of oil. Alkaline additives were found to be 
very effective in recovering Delaware-Childers (OK) oil at elevated 
temperatures, but much less effective at reservoir temperatures. Al- 
kaline additives were very effective with Teapot Dome (WY) oil. 
With Teapot Dome oil, surfactant/alkali systems produced ultralow 
IFT values and recovered 60% of the residual oi! that remained af- 
ter waterflooding. The effect of alkaline additives on recovering 
Hepler (KS) oil was minimal. The results of this work indicate that 
alkaline additives do have merit for use in surfactant flooding of 
low acid crude oils; however, no universal statement about applica- 
bility can be made. Each oil behaves differently, with this 
treatment, and the effect of alkaline additives must be determined 
(at reservoir conditions) for each oil. 23 refs., 13 figs., 3 tabs. 


16125 (SAND-88-7113) Contributions of polymers to 
bentonite and saponite fluids. Guven, N. (Texas Tech Univ., Lub- 
bock, TX (USA). Dept. of Geosciences); Carney, L.L.; Panfil, D.J. 
Sandia National Labs., Albuquerque, NM (USA); Texas Tech Univ., 
Lubbock, TX (USA). Dept. of Geosciences. Feb 1991. 53p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91009855. Source: OSTI; 
NTIS; GPO Dep. 

Polymers have been used in drilling fluids for many years. How- 
ever, the confusion surrounding the use of polymers in the oil field 
has severely limited their effectiveness. Many oilfield workers sim- 
ply put all polymers in the same category without regard to the 
many differences that exist among them. Homopolymers and 
copolymers of acrylic acid and a copolymer of styrene and maleic 
anhydride are found to have profound effects on the rheological 
and filtration properties of clay-based fluids up to 300°F. These 
contributions of the polymers are greatly diminished when the clay/ 
polymer fluids were autoclaved at 400°F. Thus, the effects of these 
polymers are expected to be negligible at and above 400°F. Homo- 
and co-polymers of acrylic acid with molecular weights below 5000 
almost eliminate the anomalous viscosity rise of the bentonite fiuids 
at temperatures between 250-450°F. A homopolymer of acrylic 
acid with a molecular weight of 60,000 and a co-polymer of styrene 
and maleic anhydride with very high molecular weight further en- 
hances the anomalous viscosity rise of the bentonite fluid. The 
original viscosity profile of the saponite fluid is characterized with a 
high initial viscosity up to 200°F which is followed by a steep thin- 
ning at higher temperatures. The addition of homo- and co-polymer 
of acrylic acid causes a complete reversal in the fluid viscosity. 
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They become thin at lower temperatures (up to 250°F) and experi- 
ence a sudden viscosity rise at higher temperatures. All the above 
polymers greatly improve the filtration losses of the fluids at room 
temperatures as indicated by the API test. The filtration tests at 
high pressure and high temperatures were inconclusive due to the 
frequent blow-outs that occur during the tests. 


16126 (SAND-91-0410C) Effect of reservoir depletion and 
pore pressure drawdown on in situ stress and deformation in 
the Ekofisk field, North Sea. Teufel, L.W. (Sandia National Labs., 
Albuquerque, NM (USA)); Rhett, D.W.; Farrell, H.E. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-910728-7: 32. US symposium on rock mechanics, Nor- 
man, OK (USA), 10-12 Jul 1991). Order Number DE91009549. 
Source: OSTI; NTIS; GPO Dep. 

Knowledge of in situ stress and how stress changes with reser- 
voir depletion and pore pressure drawdown is important in a 
multi-disciplinary approach to reservoir characterization, reservoir 
management, and enhanced oil recovery projects. Over 20 years 
of petroleum production from the Ekofisk field has resulted in a 21- 
24 MPa reduction in reservoir pore pressure. The effect of pore 
pressure drawdown on the minimum horizontal in situ stress in the 
Ekofisk field has been determined from shut-in pressure data of 32 
hydraulic fractures. The effective stresses in the reservoir increase 
linearly with pore pressure drawdown, but at different rates. The ra- 
tio of the change in effective minimum horizontal stress to the 
change in effective vertical (overburden) stress is approximately 
0.20. Laboratory experiments, which simulate the stress path fol- 
lowed by reservoir rock during the production history of the Ekofisk 
field, clearly indicate that shear failure has occurred during com- 
paction of high porosity chalk as the shear stress increased with 
pore pressure drawdown. It is suggested that shear failure during 
primary production has increased fracture density and reduced ma- 
trix block dimensions, and has therefore maintained reservoir 
permeability, which may account for the continued good producibil- 
ity of the Ekofisk field, in spite of compaction. 9 refs., 5 figs. 


16127 (SAND-91-0411C) Water injection-induced sheer 
tracturing in the Ekofisk Field. Rhett, D.W (Phillips Petroleum 
Co., Bartlesville, OK (USA)); Teufel, L.W. Sandia National Labs., 
Albuquerque, NM (USA). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
910728-9: 32. US symposium on rock mechanics, Norman, OK 
(USA), 10-12 Jul 1991). Order Number DE91009890. Source: 
OSTI; NTIS; GPO Dep. 

For several years Phillips Petroleum Company has been water- 
flooding portions of the Ekofisk Field reservoir for purposes of 
enhanced oil recovery. Boreholes drilled in waterflooded portions of 
the reservoir have encountered poor core recoveries and highly 
fractured rock. Results of laboratory compression tests designed to 
simulate production-related compaction and subsequent water- 
flooding indicate that injection pressures currently used to inject 
seawater into the reservoir are high enough to induce shear failure 
in high porosity reservoir chalks. A model of chalk deformation ex- 
plains brittle failure of chalk that has been subjected to stresses 
well in excess of yield stress. 10 refs., 3 figs., 2 tabs. 
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16128 (LBL-29969) Fundamental studies of catalytic gasifi- 
cation: Quarterly report, October 1, 1990—December 31, 1990. 
Heinemann, H.; Somorjai, G.A. Lawrence Berkeley Lab., CA 
(USA). Dec 1990. 22p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC03-76SFO00098. Order Number 
DE91010236. Source: OST!; NTIS; GPO Dep. 

Recently limited experimentation has been carried out on the 
production of Cz hydrocarbons from methane in the presence of 
Ca/K/Ni oxide catalysts and of oxygen. carbon and water. The 
main finding thus far has been that C2 yields of 10-13% can be ob- 
tained at about 600°C or 150° lower temperature than described in 
the literature for similar yields. Occasionally much higher yields 
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were obtained and reasons for this must be determined. The au- 
thors have recently found that with a modified catalyst and by 
operating at quite low temperature (~600°C), CO2 formation can 
be almost totally suppressed. Yields of 7-10% C2 hydrocarbons at 
99+% selectivity have been obtained. The presence of water and 
small amounts of oxygen is essential. Yields of this magnitude may 
be attractive since there is no loss of methane to valueless by- 
products, no purification of the recycle steam is required and no 
oxygen is used to burn methane. Further improvement in yields by 
catalyst and operating conditions modification will be investigated. 
It is also intended to clarify the chemistry which inhibits burning of 
methane to carbon oxides. This report describes progress on the 
catalytic steam gasification of petroleum coke and oxidative cou- 
pling of methane. 5 figs., 2 tab. 


16129 (STU—88-3452, pp. 60) Hydrocracking catalysts and 
selectivities. Weitkamp, J. (Univ. of Stuttgart (DE). Inst. of 
Chemical Technology). Swedish National Board for Technical De- 
velopment, Stockholm (Sweden). [1989]. (CONF-8811363-: 
Catalyst design in theory and practice, Stockholm (Sweden), 8 Nov 
1988). In Catalyst design in theory and practice. 62p. Order Num- 
ber DE91772047. Source: OSTI; NTIS (US Sales Only). 

Short communication. HYDROCRACKING/reviews; HYDROC- 
RACKING; REVIEWS; CATALYTIC CRACKING; CATALYSTS 
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16130 (IEE-SR-218) Survey of impacts of global enviorn- 
mental issues on the utilizations of alternative energies for oll. 
Institute of Energy Economics, Tokyo (Japan). 31 Dec 1990. 289p. 
(In Japanese). Order Number DE91778709. Source: OSTI; NTIS 
(US Sales Only). 

This is a report on the global warming issue made by the Insti- 
tute of Energy Economics entrusted with the survey by NEDO. 
Written below are titles of the chapers in the report: 1. Outline of 
global warming problems and developments of international confer- 
ences. 2. Factor analysis of past CO 2 emissions. 3. Measures to 
limit global warming. 4. Limitation measures for global warming and 
prospects for CO 2 emissions. Analyses are made by country, by 
region or globally. For example, in order to establish measures to 
solve the global warming problem as an international issue, it is 
most important to establish the target criteria to control emission of 
greenhouse gases like CO 2. Namely, most important is to deter- 
mine the criteria and partial charge of each country. These will 
exert a large effect on each economic activity. There are big difter- 
ences among countries in the gas emission up to the present from 
the past. Effects of the gas emission are also different among 
countries. Moreover, countries are different in their development 
stages. All these differences are an important subject in judging in- 
ternational fairness. 91 refs., 91 tabs. 
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16131 (ANL/CP-—72632) The potential impact on socio 
economic groups of rising energy prices due to the Kuwaiti 
crisis. Henderson, L. (Baltimore Univ., MD (USA)); Poyer, D.; Teo- 
tia, A. Argonne National Lab., IL (USA). [1990]. 16p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-9010340—1: 20. annual Illinois economic association meet- 
ing, Chicago, IL (USA), 12-13 Oct 1990). Order Number 
DE91010600. Source: OSTI; NTIS; GPO Dep. 

The Iraqi invasion of the kingdom of Kuwait on August 2, 1990, 
triggered immediate increases in the world price of petroleum. With 
US imports of petroleum and residential, commercial, and industrial 
consumption of petroleum products on the rise, these price in- 
creases are already evident in the US. The differential impact of 
these increases on poor and minority households raises significant 
and potentially long-term research and policy issues for various 
government agencies, including the US Department of Energy. The 





purpose of this paper is to provide a preliminary analysis of the na- 
ture and extent of the potential impact of Iraqi-induced petroleum 
price changes on majority, black, and Hispanic households, as well 
as on poor and non-poor households. As this paper is written, the 
US is continuing the deployment of several hundred thousand 
troops, aircraft, naval vessels, and other equipment to the Persian 
Gulf. The objectives of this deployment are to deter Iraqi invasion 
of Saudi Arabia and to encourage Iraqi withdrawal from Kuwait. 
The outcome of these initiatives, particularly the response of the 
government of Iraq, could stimulate additional changes in world 
petroleum prices and subsequent impacts on the household energy 
consumption and expenditure patterns of US black, Hispanic, and 
poor households. 8 refs., 16 figs., 5 tabs. 


16132 (CEC—91011155) Quarterly oil report, Third quarter 
1990: Volume 10, Number 3. California Energy Commission, 
Sacramento, CA (USA). Mar 1991. 59p. Sponsored by California 
Energy Resources Conservation and Development Commission, 
Sacramento, CA (USA). Source: OSTI; California Energy Commis- 
sion, 1516 Ninth Street, Sacramento, CA 95814. 

This report contains data on the following subject areas: 
Petroleum fuels market activity (refinery crude oil receipts and op- 
erations, product imports and exports, fuel stocks, fuels supplied, 
market shares); price trends (international crude oil prices, Califor- 
nia crude oil prices, gasoline prices, gasoline dealer margins, 
diesel prices, other fuels); refinery activities; production (onshore, 
offshore, and Federal outer continental shelf); and petroleum com- 
pany financial statements. An appendix contains supplemental data 
on the same subjects (with an additional 8 figures and 7 tables). 
11 figs. 6 tabs. (CK) 


16133 (IEE-SR-217) Survey of the oil situation in Europe. 
Institute of Energy Economics, Tokyo (Japan). 1 Dec 1990. 190p. 
(In Japanese). Order Number DE91778708. Source: OSTI; NTIS 
(US Sales Only). 

This is a report on the oil situation in Europe made by the Insti- 
tute of Energy Economics entrusted with the survey by Agency of 
Natural Resources and Energy. Detailed surveys and analyses are 
conducted on new trends and developments in energy related in- 
dustries in relation to EC ‘ s present approach to the USSR and 
East European countries and EC ’ s market integration. Survey is 
also made on the present situation and future perspectives of lead- 
ing companies which become active in diversification and M & A 
with EC ' s market integration close at hand. As for the trend in ac- 
cordance with EC ' s economic integration, oil refinery profit in 
1989 dropped to 66 cents?/barrel, minus a little over 80% of the 
1988 level. In and after 1990, the following are considered to be 
important: high operational efficiency, technology investment, the 
market diversification. The market tendency is toward the demand 
shift to low-price fuels in the traffic field such as an increasing use 
of diesel engine, product differention and reinforcement of sales 
survicing. Concerning effects of EC ’ s market integration, a change 
in the supply-demand balance caused by unification or changes of 
tax rates is forecast to be a big probiem. 16 figs., 66 tabs. 


16134 (NEI-NO-120) Market introduction of new compo- 
nents and systems in the offshore sector. Horvei, T. (NPC 
Consult A/S (NO)); Lia, T.A. Norges Teknisk-Naturvitenskapelige 
Forskningsraad, Oslo (Norway). 1989 87p. (in Norwegian). Order 
Number DE91772011. Source: OSTI; NTIS (US Sales Only). 
During the last years, between 500 and 1000 million NOK (Nor- 
wegian Kroner) per year have been applied on various offshore 
related development projects in Norway. The visible results, in form 
of new, commercial products are relatively modest. There are tew 
new products that have had a successful market introduction. What 
is the explanation of this, and how is it possible to obtain a footing 
for more products in the market, i.e. in the oil companies in Norway 
and abroad? These are the main problems discussed in the report. 
It is emphasized, however, that the analysis concerns the commer- 
cial results of offshore related development projects, i.e. projects 
where the goal is a market acceptance of new saleable products. 
Thus, it is not an analysis of the Norwegian offshore related re- 
search and development activity as a whole. 25 refs., 8 figs. 
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0208 Waste Management 
Refer also to citation(s) 17289 


16135 (ANL/EAIS/TM—45) Waste minimization in the oil and 
gas exploration and production industry. Smith, K.P. Argonne 
National Lab., IL (USA). Environmental Assessment and Informa- 
tion Sciences Div. Sep 1990. 24p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. Order 
Number DE91010904. Source: OSTI; NTIS; GPO Dep. 

The management and disposal of wastes generated by oil and 
gas exploration and production (E&P) activities may be affected by 
forthcoming legislation because these wastes currently are regu- 
lated under RCRA Subtitle D. The E&P industry annually generates 
approximately 21.3 x 10° barrels of waste composed of produced 
water, drilling fluid, drill cuttings, rigwash, and a variety of associ- 
ated wastes. Waste minimization activities fall into two categories: 
recycling activities and source point reduction activities. Recycling 
reduces waste volume through the reclamation of waste material 
for reuse. Source point reduction activities directly decrease waste 
volume, waste toxicity, or both at the point of generation. Source 
point reduction activities include waste treatment processes, 
process modifications, material substitutions, recycling within a pro- 
cess, and improvements in site management. The paper is divided 
into 3 sections: waste minimization legislation and regulation; mini- 
mization of E&P wastes through recycling; and minimization of 
E&P wastes through source reduction. 27 refs. 


0209 Environmental Aspects 
Refer also to citation(s) 17338, 18471, 18509, 18510, 18917 


16136 (EGG—10617-2087) Kit fox experimental studies at 
the Naval Petroleum Reserves in California. Scrivner, J.H.; War- 
rick, G.; Hammer, K. EG and G Energy Measurements, Inc., Las 
Vegas, NV (USA). [1991]. 17p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC08-88NV10617. (CONF- 
9102105-2: 1991 annual meeting of the western section of the 
Wildlife Society, Sacramento, CA (USA), 7-9 Feb 1991). Order 
Number DE91010731. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy's Naval Petroleum Reserves are 
located in southwestern Kern County, California. in 1987, the US 
Fish and Wildlite Service rendered a Biological Opinion which con- 
cluded that continued petroleum development on Naval Petroleum 
Reserve No. 1 (NPR-1) would not likely jeopardize the continued 
existence of endangered species on the Reserve. The Fish and 
Wildlite Service did express concern, however, about a decline in 
the number of San Joaquin kit foxes found on the Reserve since 
studies began in 1979. Beginning in 1988, DOE initiated some ex- 
perimental studies, which were based in part on research needs 
and the concerns expressed by the Fish and Wildlife Service. This 
paper briefly reviews two studies that are in progress and a third 
that was recently initiated. These studies are: (1) Supplemental 
food study to investigate the effects of food supplies on survivor- 
ship, sources of mortality, and reproductive success; (2) Kit fox 
reintroduction project to develop techniques to reintroduce foxes 
into areas where they no longer exist; and (3) Artificial den study to 
evaluate the use of artificial dens by kit foxes and the effect den 
density has on fox survival. 


16137 (EGG—10617-2088) Kit fox population trends at the 
Naval Petroleum Reserves in California. Kato, T.T.; Scrivner, 
J.H.; Warrick, G.; Cypher, B. EG and G Energy Measurements, 
Inc., Las Vegas, NV (USA). [1991]. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO8-88NV10617. (CONF- 
9102105-1: 1991 annual meeting of the western section of the 
Wikdlife Society, Sacramento, CA (USA), 7-9 Feb 1991). Order 
Number DE91010764. Source: OSTI; NTIS; GPO Dep. 

The San Joaquin kit fox was listed as an endangered sub- 
species following passage of the Endangered Species Protection 
Act of 1966, and further classified as rare under the California En- 
dangered Species Act of 1970. The San Joaquin kit fox occurs on 
the Naval Petroleum Reserves in California administered by the 
Department of Energy (DOE). A long term kit fox population moni- 
toring program was initiated as part of DOE's mitigation strategy to 
comply with the Endangered Species Act. in addition to monitoring 
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kit fox populations, the program includes assessments of kit fox 
prey density and assessments of predator abundance. The objec- 
tives of this study were to: describe the long term changes in the 
kit fox population on the Reserves and assess the roles of coyotes 
and lagomorphs in kit fox population dynamics. When the fox pop- 
ulation on NPR-1 declined between 1980 and 1984, it appeared to 
have been negatively impacted by a declining prey base (lago- 
morphs) and an increasing coyote population. Declining lagomorph 
densities may have been a more important factor because as 
coyote numbers declined between 1985 and 1990, the kit fox pop- 
ulation remained stable. The fox population on NPR-2 remained at 
a higher and more stable level than the population on NPR-1. The 
factors determining the higher densities and greater stability of the 
fox population on NPR-2 are unknown. 


0210 Legislation and Regulations 


Refer also to citation(s) 16135 


0220 Transport, Handling, and Storage 


16138 (DOE/FE-0220P) Strategic Petroleum Reserve: An- 
nual/quarterly and test sale report. USDOE Assistant Secretary 
for Fossil Energy, Washington, DC (USA). Office of Petroleum Re- 
serves. 15 Feb 1991. 62p. Sponsored by USDOE, Washington, DC 
(USA). Order Number DE91010250. Source: OSTI; NTIS; GPO 
Dep. 

According to amendments to the Energy Policy and Conservation 
Act the target size of the Strategic Petroleum Reserve is increased 
to 1 billion barrels, storage of oil not owned by the Federal Govern- 
ment is authorized, and the Reserve may be drawn down to 
alleviate an interruption in domestic supply. Congress appropriated 
$200.6 million for Strategic Petroleum Reserve storage facilities de- 
velopment, operation, and management during FY 1991. During 
calendar year 1990, 9.8 million barrels of crude oil were acquired 
for the Strategic Petroleum Reserve. However, this quantity was 
offset by the sale of 3.9 million barrels during a test sale of the Re- 
serve’s oil in the fourth quarter. As of December 31, 1990, the 
Strategic Petroleum Reserve crude oil inventory was 585.7 million 
barrels, a net increase of 5.8 million barrels over the 1989 year-end 
inventory of 579.9 million barrels. The Department has completed 
all major surface construction at the six SPR facilities, and cavern 
development is in progress to achieve 750 million barrels of storage 
by the end of 1991. During 1990, the Department of Energy con- 
ducted a test sale of Strategic Petroleum Reserve crude oil (TEST 
SALE-90) to demonstrate the Reserve's drawdown and distribution 
capabilities. The test commenced on September 28, 1990, with the 
issuance of a Notice of Sale. Offers to purchase the oil were re- 
ceived on October 5, 1990 and contracts were awarded to eleven 
companies for a total of 3.925 million barrels by October 18, 1990. 
Deliveries of the oil to the purchasers commenced on October 19, 
1990, and all deliveries were completed by December 2, 1990. The 
report gives details on all of these activities. 8 figs., 11 tabs. 


0230 Properties and Composition 
Refer also to citation(s) 17431, 17828 


16139 (BNL-45996) An overview of residential heating fue! 
quality. Coughlan, R.T.; Gang, W.; Sanchez, J.; Strasser, J. 
Brookhaven National Lab., Upton, NY (USA). Dec 1990. 52p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. Order Number DE91011712. Source: OSTI; 
NTIS; GPO Dep. 

The quality of middle distillates, including No. 2 fuel oil, has been 
a topic of growing interest amongst the residential heating fuel 
industry. Fuel problems related to poor cold weather handling char- 
acteristics, sludge buildup in storage tanks, microbiological 
proliferation, and increased service needs of fuel delivery compo- 
nents are cited as too frequent occurrences each heating season. 
Some concerns have also been expressed that the quality of fuel 
received downstream of the refinery lacked any consistency. This 
places into question the practical usefulness of current ASTM fuel 
oil specifications, which give very wide latitude to what can lawfully 
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be sold as grade No. 2 fuel oil. Additional fuel quality changes may 
also arise in the future as a result of proposed legislations to 
desulphurize on-highway diesel fuels. This would impact directly on 
residential heating fuels by shifting increased levels of sulphur and 
aromatics to No. 2 fuel oil. The strong interest in these issues, 
heightened by the likelihood that fuel quality may decrease in the 
future, formed the basis for a new study within BNL’s Combustion 
Equipment Technology program in the area of Fuels, Fuel Quality, 
and Storage. The goal of this project will be to provide a back- 
ground of information for future actions by the industry to deal with 
problems that relate to the fuel, thus ensuring proper and efficient 
operation of the heating equipment in which it is to be used. The 
current objectives of the study are as follows: to present a broad 
view of factors that have brought about changes in distillate fuel 
quality, to identify the range of problems and concerns with No. 2 
fuel oil amongst the oil heat industry, to examine trends in fuel oil 
property variations, and to develop guidelines for minimizing or re- 
solving some of the most common problems related to fuel quality 
changes. 26 refs., 32 figs., 2 tabs. 


16140 (NIPER-522-Vol.1) National Institute for Petroleum 
and Energy Research quarterly technical report for October 1- 
December 31, 1990: Volume 1, Fuels research. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (USA). Mar 
1990. 28p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FC22-83FE60149. Order Number DE91009249. Source: 
OSTI; NTIS; GPO Dep. 

Progress on two fuels research programs is described. The ob- 
jectives for the development of analytical methodology for analysis 
of heavy crudes are generally, to identify compounds or classes of 
compounds with significant positive or negative effects on crude oil 
and/or product properties and characteristics and to develop meth- 
ods for their determination in conventional or low grade petroleum 
and syncrudes. Specific objectives for FY91 are: (1) to determine 
relative carbon forming (coking) tendencies of compound classes in 
petroleum and to relate coke yield and heteroatom content to 
chemical structure, (2) to develop procedures for breaking asso- 
ciates formed between metal- and nonmetal-containing compounds 
which will ultimately lead to methods for isolation and identification 
of metal-containing compounds in petroleum, and (3) to further de- 
velop mass spectrometric methods for analysis of nitrogen and 
sulfur compounds in petroleum. The objectives of the second pro- 
gram, thermochemistry and thermophysical properties of organic 
nitrogen- and diheteroatom-containing compounds, are to provide, 
interpret, and correlate with molecular structure and polarity of 
molecules, precise and accurate values of thermodynamic proper- 
ties of organic nitrogen and diheteroatom-containing compounds 
that occur in or are readily derivable from heavy petroleum and oil 
shale. The results will enable the prediction of chemical equilibria 
for conceptual as well as current processes. Results to data on 
both studies are discussed. 7 refs., 9 figs., 11 tabs. 


03 NATURAL GAS 


0302 Reserves, Geology, and Exploration 
Refer also to citation(s) 16108, 16109, 16110, 16111 


0303 Drilling, Production, and Processing 
Refer also to citation(s) 16109, 16128, 16490, 16580, 17290 


0304 Products and By-Products 
Refer also to citation(s) 16580 


16141 (DOE/CE/90048-2) [Electrocatalytic study of ammo- 
nia synthesis and methane dimerization in high temperature 
solid electrolyte cells}: Progress report. Stoukides, M. Tufts 
Univ., Medford, MA (USA). Dept. of Chemical Engineering. 28 Jan 
1991. 8p. Sponsored by USDOE, Washington, DC (USA); National 





Science Foundation, Washington, DC (USA). DOE Contract FG02- 
89CE90048. Grant CBT-8815927. Order Number DE91009797. 
Source: OSTI; NTIS; GPO Dep. 

The work on the second year of a three year project to study the 
dehydrogenative dimerization of methane is summarized. Two re- 
actor cell configurations have been used for the study, and they 
are illustrated herein. Pt, Ag, Pd, Fe, Au, Y2O3-ZrO2/Au and 
SrCeOz were investigated as catalysts using both cells. Methane 
conversion to ethane and ethylene in the absence of oxygen was 
found to be high, but in most cases carbonaceous deposits were 
formed. Steam co-fed with methane helped avoid these deposits. 
Plans for future work are briefly outlined. 2 fig, 12 refs. (BM) 


0306 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 17217 


16142 (DOE/EIA-0130(91/03)) Natural gas monthly, March 
1991. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Oil and Gas. Mar 1991. 153p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91010660. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The Natural Gas Monthly (NGM) is prepared in the Data Opera- 
tions Branch of the Reserves and Natural Gas Division, Office of 
Oil and Gas, Energy Information Administration (EIA), US Depart- 
ment of Energy (DOE). The NGM highlights activities, events and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information. This month's article is 
an update on natural gas distribution services. Explanatory Notes 
supplement the information found in tables of the report. A descrip- 
tion of the data collection surveys that support the NGM is 
provided in the Data Sources section. A glossary of the terms used 
in this report is also provided to assist readers in understanding 
the data presented in this publication. 9 figs., 39 tabs. 


0307 Waste Management 
Refer also to citation(s) 16135 


0308 Environmental Aspects 
Refer also to citation(s) 18471 


0310 Legislation and Regulations 
Refer also to citation(s) 16135 


0340 Combustion 
Refer also to citation(s) 16082, 16624, 18084, 18085 


16143 (ECN-C—90-060) Catalytic combustion of natural 
gas: Technological aspects: Appendices. Kraehe, A.H. Nether- 
lands Energy Research Foundation, Petten (Netherlands). Dec 
1990. 320p. (in Dutch). Project NOVEM 42.320-001.2. Order Num- 
ber DE91767253. Source: OSTI; NTIS (US Sales Only). 

This report is part of the report ECN-C—90-059, ’Catalytic com- 
bustion of natural gas: Technological aspects’, which summarizes 
the results as presented in the Appendices. A separate abstract 
has been prepared for that report. The Appendices discuss the use 
of catalytic burners for conventional applications, for the dairy in- 
dustry, the confectionary and bread industry, the use of catalytic 
afterburners for the process industry, for gas engines, catalytic 
burners for carbon dioxide production, for greenhouses, and cat- 
alytic burners for gas turbines. Also attention is paid to selective 
catalytic reduction for high capacity systems, low air surplus burn- 
ers and high air surplus burners. 


16144 (NEI-DK-526) Modelling and chemical reactions: 
Reaction rate survey for netural gas combustion. Glarborg, P. 
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(Technical University of Denmark (DK)); Hadvig, S. Nordisk 
Gasteknisk Center, Hoersholm (Denmark). Jan 1991 124p. Con- 
tract ENS-1323/89-17. Order Number DE91771924. Source: OSTI; 
NTIS (US Sales Only). 

EFP-89. 

This report contains a reaction rate compilation for chemical re- 
actions occuring in natural gas combustion. The scope and the 
format of the data base is discussed. The survey is a supplement 
to the more comprehensive rate compilations from a.o. National 
Bureau of Standards. The compilation of reaction rate data is an 
important part of the ongoing efforts to establish a reliable chemical 
kinetic model for combustion of natural gas, including formation 
and destruction of pollutants such as NO,. This work contains the 
following steps: (1) collection of a chemical kinetic database for 
combustion of natural gas, (2) development of a chemical kinetic 
model, using the data base, and (3) verification and revision of 
model and submechanisms through test against selected experi- 
mental data. Steps (2) and (3) are reported separately. (author) 
299 refs. 
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16145 (IMMR-88/101) Proceedings: 1988 Eastern Oil Shale 
Symposium. Lazar, D.J. (ed.). Kentucky Univ., Lexington, KY 
(USA). Inst. for Mining and Minerals Research. May 1989. 400p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG21-88MC11091. (CONF-881128—: 1988 Eastem oil shale sym- 
posium, Lexington, KY (USA), 30 Nov - 2 dec 1988). Order 
Number DE91008070. Source: OSTI; NTIS; GPO Dep. 

As reported in these proceedings, recent research and develop- 
ment efforts have resulted in improvements in the projected 
process economics and efficiency for recovering liquid fuels from 
eastern shale. Significant progress has been made in broadening 
both the data base on eastern shales and the range of shales that 
can be commercially viable resources. Papers are sorted under the 
following subject areas: tar sands; environmental and reclamation 
research; geology, geochemistry, and analytics; and projects and 
process technology research. Papers have been index separately 
for inclusion on the data base. 
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16146 (DOE/MC/11076-2954) Western oll shale conversion 
using the ROPE© process. Cha, C.Y.; Fahy, L.J.; Grimes, R.W. 
Western Research Inst., Laramie, WY (USA). Dec 1989. 36p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FC21-86MC11076. Order Number DE91002018. Source: OSTI; 
NTIS; GPO Dep. 

Western Research Institute (WRI) is continuing to develop the 
Recycle Oil Pyrolysis and Extraction (ROPE) process to recover 
liquid hydrocarbon products from oil shale, tar sand, and other 
solid hydrocarbonaceous materials. The process consists of three 
major steps: (1) pyrolyzing the hydrocarbonaceous material at a 
low temperature (T < 400°C) with recycled product oil, (2) com- 
pleting the pyrolysis of the residue at a higher temperature (T > 
400°C) in the absence of product oil, and (3) combusting the solid 
residue and pyrolysis gas in an inclined fluidized-bed reactor to 
produce process heat. Many conventional processes, such as the 
Paraho and Union processes, do not use oil shale fines (particles 
smaller than 1.27 cm in diameter). The amount of shale discarded 
as fines from these processes can be as high as 20% of the total 
oil shale mined. Research conducted to date suggests that the 
ROPE process can significantly improve the overall oil recovery 
from western oil shale by processing the oil shale fines typically 
discarded by conventional processes. Also, if the oi! shale fines are 
co-processed with shale oil used as the heavy recycle oil, a better 
quality oil will be produced that can be blended with the original 
shale oil to make an overall produce that is more acceptable to the 
refineries and easier to pipeline. Results from tests conducted in a 
2-inch process development unit (PDU) and a 6-inch bench-scale 
unit (BSU) with western oil shale demonstrated a maximum oil 
yield at temperatures between 700 and 750°F (371 and 399°C). 
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Test results also suggest that the ROPE process has a strong po- 
tential for recovering oil from oil shale fines, upgrading shale oil, 
and separating high-nitrogen-content oil for use as an asphalt addi- 
tive. 6 refs., 10 figs., 11 tabs. 


16147 (DOE/MC/11076-2972) Techno-economic evaluation 
of the ROPEO© process. Cha, C-Y.; Greaves, M.J.; Netzel, D.A. 
Western Research Inst., Laramie, WY (USA). Nov 1989. 72p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FC21-86MC11076. Order Number DE91002045. Source: OSTI; 
NTIS; GPO Dep. 

Western Research Institute (WRI) is developing the Recycle Oil 
Pyrolysis and Extraction (ROPE) process for recovering oil from tar 
sand and for coprocessing heavy crude oil with tar sand. WRI has 
constructed and operated a 2-inch-diameter process development 
unit with a throughput of 5 to 10 lb/hr and a 6-inch-diameter bench- 
scale unit with a throughput of 50 to 100 lb/hr to develop the ROPE 
process. Based on experimental results to date, a preliminary com- 
mercial design has been performed for a 2500-tor/day Asphalt 
Ridge, Utah, tar sand plant. Major equipment items and their sizes 
were determined from the process flow diagram and heat and 
material balance results. No major technical uncertainties were dis- 
covered during the design of the 2500-ton/day plant. The total 
capital investment for the 2500-ton/day Asphalt Ridge tar sand 
plant was estimated at $53,336,000 in mid-1989 dollars including 
16% contingency. This is equivalent to 27,240 dollars per barrel of 
daily oil production. The annual operating cost is estimated at 
$9,683,000 in mid-1989 dollars or $14.28/bbl including 5% contin- 
gency. Tar sand mining cost (27.1%) is the highest, followed by 
maintenance cost (23.1%), and plant operating labor (18.5%). Tax 
and insurance cost is 17.5% of total operating expenses. From an 
economic perspective, the best market for the ROPE product oil 
will be realized if the ROPE process facility is located near sites 
where there are already commercially developed heavy oil and bi- 
tumen extraction/processing facilities and existing pipelines for 
transporting the blend to distant refineries. These sites woukd be 
located in the countries of Canada and Venezuela and possibly the 
states of Utah, Wyoming, and California. 27 refs., 20 figs., 14 tabs. 


16148 (UCRL-JC-105869) Analysis of particle slip and drag 
in a litt pipe used in the Hot-Recycle-Solid oil shale retort. 
Aldis, D.F.; Thorsness, C.B. Lawrence Livermore National Lab., CA 
(USA). 28 Mar 1991. 20p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-9104227—1: 24. oil 
shale symposium, Gokden, CO (USA), 23-24 Apr 1991). Order 
Number DE91011190. Source: OSTI; NTIS; GPO Dep. 

The Hot-Recycle-Solids (HRS) process is being studied at 
Lawrence Livermore National Laboratory as a potential industrial 
scale method for processing of oil shale. As part of the process 
development efforts the authors are deriving models to help under- 
stand the system. The specific process unit of interest in this paper 
is the lift pipe. This unit is important because it provides a substan- 
tial portion of the combustion of the carbon remaining in the solids 
leaving the pyrolyzer. The solids residence times in the lift are con- 
trolled by the solids particle velocities. As the gas flows through the 
lift pipe it pulls along suspended particulate. The particulate will al- 
ways move slower than the gas, but at what velocity? In earlier 
work it was assumed that the dispersed solid could be described 
as a collection of non-interacting particles moving at their respec- 
tive terminal velocities in the gas. This assumption is shown to not 
be a good approximation. A model which gives improved results 
over the simple terminal velocity model is presented. It is an exten- 
sion on a binary particle distribution model developed by Nakamura 
and Capes (1976). The binary model is first presented and then 
extended to multiple size classes. The extended model is then 
tested against previously reported experimental results. Before 
describing the models a discussion of methods of including the ef- 
fects of non-spherical particles in momentum, heat, and mass 
transfer is presented. In the particie-particle analysis, the best 
available estimate of the particle’s terminal velocity, including the 
affects of non-sphericity is desirabie. 14 refs., 13 figs. 
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16149 (DOE/MC/11076—2982) Evaluation of oll shale bitu- 
men as a pavement asphalt additive to reduce moisture 
damage susceptibility. Robertson, R.E.; Harnsberger, P.M.; Wolf, 
J.M. Western Research Inst., Laramie, WY (USA). Jan 1991. 12p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FC21-86MC11076. Order Number DE91002062. Source: OSTI; 
NTIS; GPO Dep. 

An unrefined shale bitumen was evaluated as an agent to re- 
duce moisture damage susceptibility of asphalt aggregate mixtures. 
Some activity was observed but less than might have been ex- 
pected based on the molecular weight and nitrogen content of the 
bitumen. The counter effects of free carboxylic acids, which are 
known to be variable in asphalt and which are also present in the 
unrefined bitumen, appear to diminish the activity of the bitumen to 
inhibit moisture damage. 5 refs., 1 tab. 


0410 Environmental Aspects 


16150 (DOE/MC/11076—-2956) Determination of sulfur an- 
ions in spent oll shale leachates by ion chromatography. Niss, 
N.D. Western Research Inst., Laramie, WY (USA). Jul 1989. 29p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FC21-86MC11076. Order Number DE91002034. Source: OSTI; 
NTIS; GPO Dep. 

The leaching and transport of chemical constituents from spent 
oil shale disposal areas is an area of environmental concern at the 
present time. Sulfur-containing compounds are prevalent in spent 
oil shales and have the potential to leach into aqueous systems 
surrounding disposal sites. Computer modeling has been used in 
recent years to predict the transport of species in an aqueous envi- 
ronment. The quality of model predictions, however, depends on 
the validation steps taken in comparing model predictions with lab- 
oratory data on ion speciation. Further, the quality of the validation 
step depends on the reliability of laboratory methods in generating 
ion speciation data. The purpose of this study was to develop 
methods to separate and quantify sulfur-containing anions in spent 
oil shale leachates by suppressed ion chromatography. The anions 
studied were S*- (sulfide), SO*-3 (sulfite), SO°-,4 (sulfate), 
SCN7- (thiocyanate), S,0*- 3 (thiosulfate), and S,0*~.¢ (tetrathion- 
ate). After the separations were developed, a series of 
method-challenging experiments were performed to test the reliabil- 
ity of the methods and assure the development of an analytically 
sound product. 24 refs., 7 figs., 5 tabs. 


16151 (DOE/MC/25200-2975-Vol.2) Organic and inorganic 
analyses of water samples from in-situ oll-shale retorting site 
near Rock Springs, Wyoming, 1989: Volume 2: Final report. 
Eddy, C.A.; Lindner-Lunsford, J.B.; Wallace, J.C.; Wilson, K.E. Ge- 
ological Survey, Cheyenne, WY (USA). Water Resources Div. Dec 
1990. 519p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract Al21-88MC25200. Order Number DE91002048. Source: 
OSTI; NTIS; GPO Dep. 

During the oil shortage of the 1970's, the US Department of En- 
ergy (DOE) conducted experiments to test in-situ methods of oil 
recovery from the large reserves of oil shale in Colorado, Wyoming, 
and Utah. The in-situ experiments involved different methods of 
fracturing the oil-shale formation and various techniques for igniting 
the retort chamber to extract the shale oil. These processes 
produced, along with the oil, a variety of organic and inorganic by- 
products, some of which have not been removed. On May 25, 
1988, the Wyoming Department of Environmenta! Quality issued a 
notice of violation to DOE. DOE was ordered to perform a site char- 
acterization of one experimental area (site 9) near Rock Springs in 
southwestern Wyoming. The US Geological Survey, in cooperation 
with DOE, performed a site characterization as the first step in at- 
tempting to restore the ground water to its original condition. The 
results of that study are reported by Lindner-Lunstord and others 
(1981); the present volume contains copies of the original analyses 
of water samples collected from 37 wells for that study. 1 ref. 


0430 Transport, Handling, and Storage 
Refer also to citation(s) 16092, 16093 
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Refer also to citation(s) 16172, 16173, 16208, 16209, 16378, 
16415, 17485, 18472 


16152 (CNIC—00378) The correction of the abundance 
model method and its application in the prediction of uranium 
resource. Zhang Yunyi (Xianyang Research Institute of Uranium 
Geology, SN (China)); Xu Gaozhong. China Nuclear Information 
Centre, Beijing, BJ (China). Nov 1989. 6p. (In Chinese). (XYRIUG— 
0004.). Order Number DE91629866. Source: OSTI; NTIS (US 
Sales Only); INIS. 

For lack of the quantitative comparison of metallogenetic geolog- 
ica setting between the controlled area and the prediction area, the 
abundance model method used for the prediction of mineral re- 
source often has much error and inconsistency with the reality. A 
new parameter, the coefficient of metallogenetic ability, is prelimi- 
narily introduced for correction of the abundance model. The 
corrected abundance model is used in LSS metallogenetic zone 
and an estimation of uranium resource with better precision is ob- 
tained. 


16153 (IAEA-TECDOC-583) Uranium exploration planning 
and practice: Report of an advisory group meeting held in Vi- 
enna, 13-16 December 1988. International Atomic Energy Agency, 
Vienna (Austria). Feb 1991. 132p. (CONF-8812155—: Advisory 
group meeting on uranium exploration planning and practice, Vi- 
enna (Austria), 13-16 Dec 1988). Order Number DE91627953. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The international Atomic Energy Agency has long had an inter- 
est in providing manuals and guidebooks to assist workers in the 
most effective use of uranium exploration methods and techniques. 
These have been widely used by the mineral industry around the 
work. Little has been done, however, to guide and assist senior 
levels of management of national Atomic Energy Commissions or 
Geological Surveys in planning for and managing their uranium ex- 
ploration had development programmes. The nature of uranium, 
and its potential military use makes it a commodity requiring spe- 
cial consideration. On the other hand, the fact that it is a mineral 
fuel commodity that is explored for and mined like other mineral 
commodities presents management with problems of mineral eco- 
nomics unlike those normally faced by government scientific 
organizations. In order to address these questions, the IAEA con- 
vened a Advisory Group meeting in December 1988, to discuss the 
requirements for uranium exploration planning and practice, from 
the point of view of national policy and strategy. The six advisors, 
three observers and four Agency staff members brought to the dis- 
cussions a wealth of experience in government and in the minerals 
industry dealing with uranium. The present document, comprising 8 
papers as well as transcribed discussions on each, should be of in- 
terest and value to senior government planners charged with the 
task of regulating and controlling their country’s uranium develop- 
ment. Refs, figs and tabs. 


16154 (IAEA-TECDOC-583, pp. 15-25) Uranium exploration 
planning and strategy. Smith, A.Y. (International Atomic Energy 
Agency, Vienna (Austria). Div. of Nuclear Fuel Cycle and Waste 
Management); Tauchid, M. International Atomic Energy Agency, Vi- 
enna (Austria). Feb 1991. (CONF-8812155-: Advisory group 
meeting on uranium exploration planning and practice, Vienna 
(Austria), 13-16 Dec 1988). In Uranium exploration planning and 
practice: Report of an advisory group meeting held in Vienna, 13- 
16 December 1988. 132p. Order Number DE91627953. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A country may decide to begin uranium exploration for any of the 
following three reasons: 1. To meet the needs of a domestic nu- 
clear power programme; 2. To supply uranium as a commodity to 
the world market in order to earn foreign exchange; 3. To acquire 
national information on the country’s mineral resource planning. In 
any of these cases, a country must make some basic decisions re- 
garding the means and modes whereby the uranium exploration 
will be carried out - by national organizations exclusively; by state 
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organizations in joint venture with outside interests by foreign inter- 
ests under the control of national regulations. Most uranium 
exploration is carried out following an exploration strategy in which 
the programme is divided into a series of steps or stages. Each of 
the phases is designed to eliminate areas of low potential to con- 
tain uranium deposits, while focusing attention on areas of higher 
potential that will be explored in greater detail at higher cost in the 
subsequent phase. The methods used in each phase are selected 
to provide the maximum information at the minimum cost so that at 
the end of each phase a decision can be made whether to con- 
tinue to the next phase of stop. Because uranium exploration is a 
high cost high risk activity, governments must make decisions at 
the outset whether they wish to carry our the work alone and 
whether they can support the costs involved, or whether they wish 
to attract foreign investors to help absorb the costs and therefore 
the risks. In either case, major policy decisions are required to be 
made to establish the legal and fiscal environment in which the 
programm will be carried out. (author). 4 refs, 4 figs. 


16155 (IAEA-TECDOC-583, pp. 51-73) The geological sur- 
vey’s contribution to uranium exploration in Canada - A 
commentary. Darnley, A.G. (Geological Survey of Canada, Ot- 
tawa, ON (Canada)). International Atomic Energy Agency, Vienna 
(Austria). Feb 1991. (CONF-8812155—: Advisory group meeting on 
uranium exploration planning and practice, Vienna (Austria), 13-16 
Dec 1988). In Uranium exploration planning and practice: Report 
of an advisory group meeting held in Vienna, 13-16 December 
1988. 132p. Order Number DE91627953. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In Canada mineral resource activities are divided between three 
jurisdictions: The Federal and Provincial governments and the 
dominantly privately owned mineral and petroleum industry. 
Management of mineral resources is a provincial government re- 
sponsibility. Uranium is an exception, as a consequence of special 
legislation enacted by the Federal Government in 1942 because of 
the element's unique properties and strategic importance. This en- 
abled the Geological Survey of Canada (GSC), as a Federal 
agency, to make studies of uranium resources, including assess- 
ment and the study of deposits, that were not possible with respect 
to other mineral commodities. During the 40's GSC participated in 
early exploration for uranium. In 1951 search for the commodity 
was opened to private prospectors and this led rapidly to the de- 
velopment of the Beaverlodge, Bancroft and Elliot Lake uranium 
camps. During this period GSC maintained a watching brief, and 
undertook research on uranium deposit geology and exploration 
method development. Exploration method research became partic- 
ularly active after 1967 with the development of gamma ray 
spectrometry instruments and methods, and geochemical 
exploration methods including radon methods. The Uranium Re- 
connaissance Programme was launched following the 1973/74 oil 
crisis, and resulted in geochemical surveys mapping the distribu- 
tion of 8 to 12 elements over 860,000 km? and gamma ray 
spectrometer surveys over 1,590,000 km*. Information released in 
the form of hundreds of maps had stimulated many millions of dol 
lars of exploration activity by industry. The data subsequently 
proved valuable for other commodities in addition to uranium. GSC 
provided basic uranium resource information. In addition it encour- 
aged the development of high quality uranium exploration 
techniques which were subsequently made available to explo- 
rationists all over the world through Canada’s support of the 
uranium activities of the IAEA. 15 refs, 4 figs, 1 tab. 


16156 (IAEA-TECDOC-—583, pp. 77-85) The role of the geo 
logical survey department in national mineral development. 
The Zambian example. Money, N.J. (Geological Survey Dept., 
Lusaka (Zambia)). International Atomic Energy Agency, Vienna 
(Austria). Feb 1991. (CONF-8812155—: Advisory group meeting on 
uranium exploration planning and practice, Vienna (Austria), 13-16 
Dec 1988). In Uranium exploration planning and practice: Report 
of an advisory group meeting hekd in Vienna, 13-16 December 
1988. 132p. Order Number DE91627953. Source: OST!; NTIS 
(US Sales Only); INIS. 

The major functions and duties of the Geological Survey Depart- 
ment include: To map the country geologically in a systematic 
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manner at appropriate scales and publish such maps and geologi- 
cal reports for public use; to search for minerals in a systematic 
way and make available such information through reports, maps, 
and essay results; to provide up-to-date information on the mineral 
potential of Zambia to the Government; to provide the facilities and 
to act as the national repository for all information on geology, min- 
erals, and mining. Growing interest in atomic energy and in 
uranium led in 1976 to the enactment of the Prescribed Minerals 
and Materials Commission Act, and to the establishment of a Com- 
mission to formulate policies and draw guidelines for work 
connected with uranium and other naturally, occurring radioactive 
minerals and compounds. The Act defines prescribed minerals as 
uranium, thorium, or other naturally, occurring radioactive metal 
ores, and includes plutonium and other artificial elements with their 
respective compounds. The functions of the Commission are wide 
and are concerned with the search for, exploitation of and usage of 
radioactive minerals and materials and for the production of 
energy. The paper describes the legal and fiscal environment es- 
tablished in Zambia to attract and regulate the foreign mining 
companies working in uranium exploration. The conditions estab- 
lished have proved to be highly successful in attracting foreign 
interests and investments and can be recommended to other de- 
veloping countries interested in attracting such investment. 


16157 (IAEA-TECDOC-583, pp. 31-44) Contractual arrange- 
ments. Mueller-Kahie, E. (International Atomic Energy Agency, 
Vienna (Austria). Div. of Nuclear Fuel Cycle and Waste Manage- 
ment). International Atomic Energy Agency, Vienna (Austria). Feb 
1991. (CONF-8812155—: Advisory group meeting on uranium ex- 
ploration planning and practice, Vienna (Austria), 13-16 Dec 1988). 
In Uranium exploration planning and practice: Report of an advisory 
group meeting held in Vienna, 13-16 December 1988. 132p. Order 
Number DE91627953. Source: OSTI; NTIS (US Sales Only); INIS. 

Conceptually there are a number of different contract models 
from which a country can select the most suitable for its social, po- 
litical and economic requirements. These include: (1) the traditional 
concession, (2) production sharing contracts, (3) service contracts, 
and (4) equity sharing contracts, i.e. joint ventures. The joint 
venture arrangement, as it is most commonly used in uranium ex- 
ploration and mining, is discussed in light of national objectives; 
geological and technical aspects; infrastructural aspects; and eco- 
nomic aspects. Topics covered include: the exploration phases; the 
exploration license; exploration area; minimum exploration commit- 
ment; host country investor relationship; financing of exploration 
expenditures; minerals other than uranium; feasibility studies; taxa- 
tion and levies; and termination of the agreement. During the 
production phase consideration must be given to such aspects as: 
The operating company; participation ratio; financing of the partici- 
pation share; export of production; fiscal regime; imports of goods 
and services; training of local personnel; provision of support by 
the host country; assignment of rights; duration of contract; dis- 
putes and arbitration procedures; decisions making: transter of 
technology; safety; environmental protection and compensation; 
and restoration of sites. These considerations are all discussed, 
particularly in regard to the joint venture agreement. The paper 
emphasises the need, in a successful agreement, for openness 
and understanding between the parties. No agreement can cover 
every possible subject that can become a source of disagreement. 
Only by a sympathetic understanding of each others position and 
needs can a joint project be successful. (author). 11 refs. 


16158 


(IAEA-TECDOC-583, pp. 121-122) Uranium explo- 
ration in India - Perspective and strategy. Verma, S.C. 
(Department of Atomic Energy, Hyderabad (india). Atomic Minerals 


Div.); Nagabhushana, J.C.; Sinha, K.K.; Viswanath, R.V.; 
Saraswat, A.C. International Atomic Energy Agency, Vienna (Aus- 
tria). Feb 1991. (CONF-8812155-: Advisory group meeting on 
uranium exploration planning and practice, Vienna (Austria), 13-16 
Dec 1988). in Uranium exploration planning and practice: Report 
of an advisory group meeting held in Vienna, 13-16 December 
1988. 132p. Order Number DE91627953. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Abstract only. 

Exploration for uranium, together with other strategic elements 
like Th, Zr, Nb, Ta, REE, and Y, is the sole responsibility of the 
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Atomic Minerals Division (AMD) of the Department of Atomic En- 
ergy (DAE), which is the Government of India organization 
established to conduct all functions related to research and devel- 
opment of atomic energy. To meet the growing industrial and 
agricultural demands for energy, DAE is having a nuclear power 
programme to generate 10,000 MWe by 2000 AD. This programme 
is based almost exclusively on natural uranium fuelled thermal re- 
actors, followed by plutonium fuelled fast breeder and thorium 
based reactors, the last two planned to be operative by early next 
century, and in such a programme, uranium is to play a critical role 
for the next three to four decades. The planned strategy for the 
near future envisages large inputs of indirect methods of explo- 
ration in areas selected on sound geological reasoning and 
concepts, together with substantial increase in drilling activities, so 
as to discover new concealed deposits, possibly of higher grade 
and large tonnage, besides finding extensions of the presently 
known deposits and exploiting the small tonnage numerous low 
grade deposits be developing suitable mining and low cost heap 
leaching techniques, as also economic extraction of uranium from 
refractory ores, clays and iron oxides. 


16159 (INIS-mf-12807, pp. 1.8) Uranium deposits of the 
eastern Athabasca basin, Saskatchewan: Exploration and ge- 
ology. Earle, S.A.M. (Saskatchewan Mining Development Corp., 
Saskatoon, SK (Canada)); Hubregtse, J.J.; Sopuck, V.J. Canadian 
Nuclear Society, Toronto, ON (Canada). 1988. 411p. (CONF- 
880943—: Uranium and electricity: the complete nuclear fuel cycle, 
Saskatoon (Canada), 18-21 Sep 1988). In Proceedings of the inter- 
national symposium on uranium and electricity: The complete 
nuclear fuel cycle. Order Number DE91625698. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Athabasca Basin of Northern Saskatchewan is currently the 
most important U producing area in the work. The province in- 
cludes several large high-grade deposits, such as Cluff Lake, 
Collins Bay, Eagle Point, Midwest Lake, Cigar Lake and Key Lake. 
Although some of these deposits are near to the surface, others 
are buried by several hundred metres of the Pre-Cambrian 
Athabasca Sandstone. Exploration continues for similar deposits, in 
some cases where the sandstone thickness exceeds 600 m. Explo- 
ration methods are based on a model! of Athabasca U deposits 
which places them at the unconformity between the Athabasca 
Sandstone and the underlying Aphebian basement rock. Of particu- 
lar importance is the presence of graphite in the basement, and 
faulting, in both the basement and sandstone. All known 
unconformity-type deposits are associated with distinctive alteration 
halos in the overlying sandstone. Geophysical exploration methods 
are used to detect graphitic zones and faults, while lithogeochemi- 
cal methods are used to outline alteration zones. The 
Saskatchewan Mining Development Corporation has recently com- 
pleted a compilation of all types of exploration data from the 
eastern part of the Athabasca Basin. This study has included an 
assessment of the geochemical characteristics of sandstone 
alteration, both regionally, and in the immediate vicinity of mineral 
ization. Although all the deposits have geochemical alteration 
halos, these vary quite considerably in characier and extent. There 
is evidence, as well, of a regional alteration zone, tens of kilome- 
tres in extent, which circumscribes many of the known mineralized 
zones. A knowledge of both regional and local lithogeochemical 
alteration patterns helps to refine our understanding of the ore- 
forming process, while the routine application of lithogeochemistry 
enhances the effectiveness of exploration expenditure. 


16160 (INIS-mf-12820) Mining Pribram in. science and 
technology. Proceedings of Session N: Chemical mining and 
processing methods. Ceskosiovensky Uranovy Prumsi, Pribam 
(Czechoslovakia). 1990 502p. (In English, Czech, Russian). 
(CONF-9010350—: Mining Pribram in science and technology con- 
ference, Pribram (Czechoslovakia), 15-19 Oct 1990). Order 
Number DE91629867. Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings contain 50 papers of which 15 have been in- 
putted in INIS. They concern uranium ore leaching, leaching field 
designing, leaching process optimization, pressure leaching in au- 
toclaves, obtaining zirconium compounds, scandium, rhenium and 
other elements as by-products in uranium mining, methods of 
waste solution and gas processing, reclamation of mined areas, 





experimental studies of interaction of other ores with leaching solu- 
tions, methods of processing uranium ores with increased arsenic 
content, and increasing corrosion resistance of reinforced concrete 
structures by the action of electric current. (M.D.). 36 figs., 16 
tabs., 47 refs. 


16161 (INIS-mf—12820, pp. 289-316) Designing leaching 
fields in Straz deposit. Novak, J. (Uranove Doly, Hamr 
(Czechoslovakia)). Ceskoslovensky Uranovy Prumsi, Pribam 
(Czechoslovakia). 1990. 502p. (In Czech). (CONF-9010350—: Min- 
ing Pribram in science and technology conference, Pribram 
(Czechoslovakia), 15-19 Oct 1990). In Mining Pribram in science 
and technology. Proceedings of Session N: Chemical mining and 
processing methods. Order Number DE91629867. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The deposit contains several types of ores differing in permeabil- 
ity and leachability. A network of survey bores offers basic design 
information. Using the data obtained, the description is produced of 
the geotechnological structure of the deposit. Kinetic functions of 
sulfuric acid reaction with ore are determined for each layer. The 
design also requires information on tectonics, hydraulic conditions 
in the whole area and on economic parameters. The results of the 
calculations can provide information on the quality of the leachate, 
production, acid consumption; using prices and other economic 
data, costs for different seasons and years elapsing from the be- 
ginning of the leaching process can be calculated. The model is 
demonstrated on an example of optimization of one mining field. 
(M.D.). 10 figs., 10 refs. 


16162 (INIS-mf-12820, pp. 433-436) Technology of mine 
water treatment in uranium ore mining. Shatalov, V.V.; Smirnov, 
V.Yu.; Kovaleva, |.V.; Sokolova, S.N. Ceskoslovensky Uranovy 
Prumsl, Pribam (Czechoslovakia). 1990. 502p. (In Russian). 
(CONF-9010350-: Mining Pribram in science and technology con- 
ference, Pribram (Czechoslovakia), 15-19 Oct 1990). In Mining 
Pribram in science and technology. Proceedings of Session N: 
Chemical mining and processing methods. Order Number 
DE91629867. Source: OSTI; NTIS (US Sales Only); INIS. 

The most commonly used method of radioactive water treatment 
is the sedimentation method based on the adsorption mechanism. 
Iron, aluminium and calcium hydroxides are used for removal of 
uranium. Thorium, polonium and lead 210 are removed using the 
said hydroxides and also barium chloride and sodium phosphate. 
The mining solutions are mixed with chemicals and cleaning proce- 
ses take place including sedimentation, decantation and filtration. 
The treated water is partially returned into technological operations, 
partially discharged. Hygiene regulations have so far been missing 
governing other uses. (M.D.). 3 refs. 


16163 (INIS-mf—12820, pp. 471-477) Reprocessing of ura- 
nium ores containing arsenic observing permissible limits in 
recirculating water. Bezrodnyj, S.A.; Ajfe, K.H.; Drajsig, R. 
Ceskoslovensky Uranovy Prumsl, Pribam (Czechoslovakia). 1990. 
502p. (in Russian). (CONF-9010350—: Mining Pribram in science 
and technology conference, Pribram (Czechoslovakia), 15-19 Oct 
1990). In Mining Pribram in science and technology. Proceedings 
of Session N: Chemical mining and processing methods. Order 
Number DE91629867. Source: OSTI; NTIS (US Sales Only); INIS. 

The uranium ore from the deposit in the German Democratic Re- 
public contains arsenic in form of FeAss and FeAs2. In pressure 
leaching, 96% of the arsenic is converted into a solution. Following 
sedimentation and iron hydroxide addition, the arsenic is adsorbed. 
In practice, a pyrite-containing ore is added to the carbonate leach- 
ing of the ore contaminated with arsenic. Adsorption of up to 80% 
arsenic is obtained. Following removal of the arsenic from waste 
water, other sedimentation stages are applied using lime, ash mat- 
ter and trivalent iron salts. (M.D.). 1 fig., 2 tabs. 


0504 Feed Processing 
Refer also to citation(s) 16160, 17860, 17992, 17993 


16164 (CNIC—00321) Reducing the stoichiometric excess 
of HF In the hydrofiuorination of UO. Zhao Jun (Tianjin Univ. 
(China)); Qiu Lufu; Zhong Xing; Xu Heqing. China Nuclear Informa- 
tion Centre, Beijing, BJ (China). Nov 1989. 11p. (in Chinese). 
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(TU—0008.). Order Number DE91629451. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In a fluidized bed, UO, obtained from the decomposition- 
reduction of AUC (Ammonium Urany!l Carbonate) was fed to 
absorb HF remaining in the exhaust gas of UF, production pro- 
cess. In the case of 60% conversion of UO, and the reaction 
temperature in the region of 300 deg C, HF remaining in the ex- 
haust gas in absorbing fluidized bed was less than 7 ~ 8% (w/w), 
i.e. apparent stoichiometric excess of HF had reduced to 0% more 
or less. Hence, with the high hydrofluorination reactivity of UO2 ob- 
tained from the decomposition-reduction of AUC, it is possible to 
reduce evidently the stoichiometric excess of HF in the hydrofluori- 
nation process by two fluidized beds in series in which solids move 
against the gas flow. 


16165 (CNIC—00322) Conversion of ammonium uranyl car- 
bonate to UO, in a fluidized bed. Zhao Jun (Tianjin Univ. 
(China)); Qiu Lufu; Zhong Xing; Xu Heging. China Nuclear Informa- 
tion Centre, Beijing, BJ (China). Nov 1989. 12p. (In Chinese). 
(TU-0009.). Order Number DE91629452. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The conversion of AUC (Ammonium Uranyi Carbonate) to UO2 
was studied in a fluidized bed of 60 mm inner diameter based on 
the thermodynamics and kinetics data of decomposition-reduction 
of AUC. The influence of the reaction temperature, composition of 
fluidization gas and fluidization velocity on conversion were investi- 
gated by using No, Ar and circulation gas (mixing gas of Hz and 
CO obtained from the exhaust gas of the decomposition of AUC by 
catalyst crack-conversion) as the fluidization gas. The throughput is 
up to the high levels (3.32 kg(wet)/hcenter dotL) by using circula- 
tion gas or mixing of circulation gas and Ar (< 21%) as the 
fluidization gas when the reaction temperature exceeds 570 deg C. 


16166 (INIS-BR-2390) Operation of a semi-industrial unit 
for the production of UO sub(3). Baba, S. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1982 
142p. (in Portuguese). Order Number DE91626950. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This work discusses the precipitation of ammonium diuranate 
(ADU) from uranyl nitrate using ammonia gas as precipitant, its 
fittration, dewatering and conversion to nuclear grade uranium triox- 
ide. The ADU was filtered using a rotary drum filter and dried into 
a continuous belt conveyor tunnel furnace. Experiments were made 
to found suitable technological conditions to obtain UO sub(3) with 
chemical and mechanical characteristics appropriated to feed the 
UF sub(4) Pilot Plant. To reach this aim the following parameters 
were studied:- uranyl nitrate concentration, precipitation tempera- 
ture, residence time and final PH of the ADU pulp; filter element 
characteristics, rotation speed and vacuum distribution in the rotary 
drum filter; residence time, temperature and water content of UO 
sub(3) in the continuous belt conveyor tunnel furnace. The best op- 
erational conditions recommended are: urany! nitrate concentration: 
100 g U/L, ADU PH precipitation: 9, temperature of the pulp inside 
the reactor 60-85 sup(0) C, residence time: 40 minutes; ADU pulp 
concentration: 100 g U/L; temperature of ADU in the filter: 30-60 
sup(0) C; PH of the ADU pulp in the filter: 9; rotation speed: 0,072- 
0,090 rpm; vacuum conditions: 15-24 inches Hg column; residence 
time of ADU/UO sub(3) cake in the furnace: 4 hours. (author). 


16167 (INIS-mf—12190) Survey and preliminary concept for 
reclaimation of industrial waste at the site of the uranium mill 
Crossen of SDAG Wismut. Final report. Geppert, H.; Kuper, J.; 
Graul, H.; Stache, G.A. STEAG Kernenergie GmbH, Essen (Ger- 
many, F.R.); Urangesellschaft mbH und Co. KG, Frankfurt am 
Main (Germany, F.R.); AGU GmbH, Oberursel (Germany, F.R.); 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.). Oct 1990 160p. (in German). Contract BMFT UR 
1970/5. Order Number DE91773729. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The uranium ore processing plant at Crossen of the SDAG Wis- 
mut was operating from 1950 until end of 1989. Waste from the 
production contains radioactive and chemical material and repre- 
sents an additional exposure for man and environment. The 
contamination of the Crossen site has been investigated as far 
possible. Preliminary recommendations for reclaimation are based 
on the evaluation of all available data. According to the proposed 


ERA Vol. 16, No. 7 27 





05 NUCLEAR FUELS 
0504 Feed Processing 


concept all contaminated material resulting from reclaimation will 
be deposited in an existing tailings pond and sealed for protection 
of the surrounding environment. In future only one waste disposal 
site has to be monitored while all other reclaimed areas can be 
used again for industrial purposes. Preliminary reclaimation costs 
are estimated to 770 Mio DM. Due to technical reasons the re- 
claimation steps will take a period of approximately 10 years. The 
proposed remedial actions will substantially reduce the contamina- 
tion of the environment in a reasonable short time. Further detailed 
investigations have to be conducted in order to define the final re- 
claimation programme. (orig.) With 8 tabs., 4 figs. 


16168 (INIS-mf-12820, pp. 185-198) Use of autoclave tech- 
nology in processing rare earth and radioactive metal ores. 
Smirnov, |.P.; Men’shikov, Yu.A.; Chujkina, N.I.; Ivanov, G.F. 
Ceskoslovensky Uranovy Prums!l, Pribam (Czechoslovakia). 1990. 
502p. (in Russian). (CONF-9010350-: Mining Pribram in science 
and technology conference, Pribram (Czechoslovakia), 15-19 Oct 
1990). In Mining Pribram in science and technology. Proceedings 
of Session N: Chemical mining and processing methods. Order 
Number DE91629867. Source: OSTI; NTIS (US Sales Only); INIS. 

Leaching proceeds at temperatures exceeding 100 degC using 
oxygen or air. Autoclave leaching is more economical than other 
methods and is less energy demanding. The Soviet Union industri- 
ally produces two types of autoclaves, viz., those for acid and for 
carbonate leaching of uranium ores, respectively. The horizontal 
autoclave is of a four-chamber type, with mechanical mixing, of a 
volume of max. 125 m°. The aeration facility introduces 300 m® of 
air in the Im® sludge. The vertical autoclave features a volume of 
100+200 m° and pneumatic mixing. It operates at temperatures up 
to 180 degC and a pressure of up to 16 atm. (M.D.). 2 figs., 5 refs. 


16169 (INIS-mf-12820, pp. 199-209) Acid pressure leaching 
of uranium ores trom western Bohemia. Stary, P. (Ceskosloven- 
sky Uranovy Prumys!, Mydlovary (Czechoslovakia). Odstepny 
Zavod Chemicke Upravny); Urban, P. Ceskoslovensky Uranovy 
Prumsi, Pribam (Czechoslovakia). 1990. 502p. (In Czech). (CONF- 
9010350-: Mining Pribram in science and technology conference, 
Pribram (Czechoslovakia), 15-19 Oct 1990). In Mining Pribram in 
science and technology. Proceedings of Session N: Chemical min- 
ing and processing methods. Order Number DE91629867. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Uranium ore from the Vitkov site in western Bohemia is used to 
demonstrate the results of laboratory research in pressure leach- 
ing. The leaching results significantly depend on the concentration 
of sulfuric acid, this more in pressure leaching than in atmospheric 
one. In pressure leaching, iron concentration in the leachate is 
lower. The effect of pressure ranging between 0.5 and 1.0 MPa is 
negligible. With increasing temperature, the kinetics of pressure 
leaching significantly accelerates. The instrumentation and operat- 
ing tests are briefly described. In the technological diagram of acid 
leaching, pressure leaching represents the third stage. With the 
same duration of leaching, it allows increasing the yield by 3%, re- 
ducing the iron concentration in the leachate 3 to 4 times, and 
replacing burel, a chemical oxidation agent, with air while keeping 
the consumption of sulfuric acid at the same value. (M.D.). 5 figs., 
5 refs. 


16170 (INIS-mf—12820, pp. 211-224) Optimization model of 
processing extracts in hydrochemical uranium mining. 
Stamberk, K. (Ceske Vysoke Uceni Technicke, Prague (Czechoslo- 
vakia). Fakulta Jaderna a Fysikalne Inzenyrska); Vopalka, D.; 
Holub, J.; Makovicka, J. Ceskoslovensky Uranovy Prumsl, Pribam 
(Czechoslovakia). 1990. 502p. (In Czech). (CONF-9010350-: Min- 
ing Pribram in science and technology conference, Pribram 
(Czechoslovakia), 15-19 Oct 1990). In Mining Pribram in science 
and technology. Proceedings of Session N: Chemical mining and 
processing methods. Order Number DE91629867. Source: OST]; 
NTIS (US Sales Only); INIS. 

Three stages are described of the production of the optimization 
model of chemical technology processes with respect to raw 
material and energy savings, process intensification and waste uti- 
lization. A material balance model was constructed for the individual 
Steps, viz., uranium sorption onto a strongly basic anion exchanger, 
uranium elution with a solution of HNO3+NH,NO3+(NH4)2SO,, am- 
monia precipitation of ammonium diuranate, filtering and drying. 
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The various variants of the partial operations were computer simu- 
lated. The corresponding computer programs are combined with 
the balance routine by means of subroutines, and the necessary 
kinetic and equilibrium relations are determined. The models are 
continually tested and refined. (M.D.). 6 figs., 8 refs. 


16171 (INIS-mf-12820, pp. 271-276) Methods of reducing 
the volume of leaching solutions and harmful components 
from hydrometallurgical processes of uranium enrichment. 
Mikhajlov, L.P. Ceskoslovensky Uranovy Prumsl, Pribam 
(Czechoslovakia). 1990. 502p. (In Russian). (CONF-9010350-: 
Mining Pribram in science and technology conference, Pribram 
(Czechoslovakia), 15-19 Oct 1990). In Mining Pribram in science 
and technology. Proceedings of Session N: Chemical mining and 
processing methods. Order Number DE91629867. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Two technological schemes are used in hydrometallurgical pro- 
cessing of uranium ores, viz., leaching with sulfuric acid and 
carbonate processing in autoclaves. Removal of arsenic from 
waste water is treated in detail. The solution produced following 
carbonate ore leaching is blended with sludge from uranium ores 
containing sulfates and exposed to carbonate leaching for 13 to 25 
hours at atmospheric pressure and a temperature of 40 to 90 
degC. In addition to uranium, pyrite is dissolved, giving rise to 
trivalent iron hydroxide that absorbs arsenic. Thus, arsenic concen- 
tration is reduced from 200 mg/I to 1 mg/l. Possible reductions are 
discussed of the volumes of waste water as are different modifica- 
tions of technological processes. (M.D.). 


16172 (INIS-mf—12820, pp. 317-330) Interaction of techno- 
logical solutions from underground leaching and cenoman 
horizon ores. Gombos, L. (Ceskoslovensky Uranovy Prumysl, 
Straz pod Ralskem (Czechoslovakia). Vyzkumny a Vyvojovy Ustav). 
Ceskoslovensky Uranovy Prumsl, Pribam (Czechoslovakia). 1990. 
502p. (In Czech). (CONF-9010350-: Mining Pribram in science 
and technology conference, Pribram (Czechoslovakia), 15-19 Oct 
1990). In Mining Pribram in science and technology. Proceedings 
of Session N: Chemical mining and processing methods. Order 
Number DE91629867. Source: OSTI; NTIS (US Sales Only); INIS. 

In leaching field decommissioning, both artificial and natural 
methods of environment regeneration are used. The former include 
rinsing with ground water or with suitable chemicals, the latter are 
based on geochemical interactions of ores. Simple experiments 
were conducted aimed at monitoring the natural ore ability to slow 
down the motion of ecologically important ions NH,* and NO,~. 
Seven ore samples were used occurring in the leaching field for 
experiments in a glass flow column. An actual solution, i.e., the 
sorption waste from the chemical plant was used as the liquid 
phase. Studied were ore permeability, capacky for capture of eco- 
logically important ions (in an order of 10* g/t for siltstone, 10°-10" 
g/t for sandstone), neutralizing capacity. (M.D.). 3 tabs., 4 figs., 3 
rets. 


16173 (INIS-mf—12820, pp. 331-340) Complete geotechno- 
logical spatial model incorporating dliftusion leaching 
positions. Trojacek, J. (Ceskoslovensky Uranovy Prumysl, Straz 
pod Ralskem (Czechoslovakia). Vyzkumny a Vyvojovy Ustav); 
Strof, P. Ceskoslovensky Uranovy Prumsl, Pribam (Czechosio- 
vakia). 1990. 502p. (In Czech). (CONF-9010350—: Mining Pribram 
in science and technology conference, Pribram (Czechoslovakia), 
15-19 Oct 1990). In Mining Pribram in science and technology. 
Proceedings of Session N: Chemical mining and processing meth- 
ods. Order Number DE91629867. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A general outline is presented of a spatial model featuring het- 
erogeneous structural elements and the numerical solution is 
described of macrodiffusion compound transport and of the reac- 
tion mechanism in technologically impermeable heterogeneous 
layers and elements. The model is represented by spatial elements 
oriented in the direction of flow to which size parameters, filtration 
coefficients porosity, the useful component content, velocity con- 
stants, etc. are assigned. Hydraulic flow through the object is 
calculated, including the balance of forced-in and of recovered vol- 
umes. The diffusion leaching technique and reaction kinetics are 
briefly described. (M.D.). 2 figs., 4 refs. 





16174 (INIS-mf-12820, pp. 487-490) Removal of harmful 
substances from gases in uranium processing. Shatalov, V.V.; 
Novikov, A.|.; Pivovarov, V.E.; Kozlov, O.|. Ceskoslovensky Ura- 
novy Prumsl, Pribam (Czechoslovakia). 1990. 502p. (In Russian). 
(CONF-9010350—: Mining Pribram in science and technology con- 
ference, Pribram (Czechoslovakia), 15-19 Oct 1990). In Mining 
Pribram in science and technology. Proceedings of Session N: 
Chemical mining and processing methods. Order Number 
DE91629867. Source: OSTI; NTIS (US Sales Only); INIS. 

Gases from hydrometallurgical uranium processing are treated 
by absorption through direct contact of the steam-gas mixture with 
the ore sludge. 40 to 60% of nitrogen oxides are captured. Nitro- 
gen oxide removal from gas proceeds in three stages, viz., 
condensation and partial absorption, oxidation absorption, chemical 
or oxidation-regeneration absorption as the final hygiene gas treat- 
ment prior to its release into the atmosphere. The final product of 
absorption is nitric acid and nitrate solutions. Ammonia is converted 
to ammonium carbonate and ammonium hydrocarbonate using 
chemical reactions with water and carbon dioxide. Emphasis is laid 
on regeneration and re-use of chemicals and on the recycling of 
wastes that do not represent an environmental risk. (M.D.). 
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16175 (JAERI-M-90-185) Vaporization behavior of uranium- 
plutonium mixed carbide fuels simulating high burnup. Maeda, 
Atsushi (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Ohmichi, Toshihiko. Japan 
Atomic Energy Research inst., Tokyo (Japan). Oct 1990. 24p. (in 
Japanese). Order Number DE91772219. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The vaporization behavior of the uranium-plutonium mixed car- 
bide fuels simulating high burnup was studied in the temperature 
range of 1,723 ~ 2,173 K by high temperature mass spectrometry. 
The relationship between chemical forms and vaporization behavior 
of simulated fission product elements was discussed. Plutonium 
vaporized more highly over hypostoichiometric mixed carbide than 
over hyperstoichiometric one. The observed oxide vapor species of 
the rare earth elements could originate from the phase of the rare 
earth elements and impurity oxygen in the carbide fuels. (author). 
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Refer also to citation(s) 16399, 16410, 16425, 16790, 17689, 
17708, 17832, 19397 


16176 (ANL/CP-70796) Pyrometallurgical processing of In- 
tegral Fast Reactor metal fuels. Battles, J.E.; Miller, W.E.; Gay, 
E.C. Argonne National Lab., IL (USA). [1991]. 7p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-910413—4: 3. international conference on nuclear fuel re- 
processing and waste management, Sendai (Japan), 15-18 
1991). Order Number DE91011156. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The pyrometallurgical process for recycling spent metal fuels 
from the Integral Fast Reactor is now in an advanced state of de- 
velopment. This process involves electrorefining spent fuel with a 
cadmium anode, solid and liquid cathodes, and a molten salt elec- 
trolyte (LiCHKCI) at 500°C. The initial process feasibility and 
flowsheet verification studies have been conducted in a laboratory- 
scale electrorefiner. Based on these studies, a dual cathode 
approach has been adopted, where uranium is recovered on a 
solid cathode mandrel and uranium-plutonium is recovered in a liq- 
uid cadmium cathode. Consolidation and purification (sak and 
cadmium removal) of uranium and uranium-plutonium products 
from the electrorefiner have been successful. The process is being 
developed with the aid of an engineering-scale electrorefiner, which 
has been successfully operated for more than three years. In this 
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electrorefiner, uranium has been electrotransported from the cad- 
mium anode to a solid cathode in 10 kg quantities. Also, anodic 
dissolution of 10 kg batches of chopped, simulated fuel (U-10% 
Zr) has been demonstrated. Development of the liquid cadmium 
cathode for recovering uranium-plutonium is under way. 


16177 (ANL/CP-72401) Sloshing response in a tank con 
taining two liquids. Tang, Y.; Ma, D.C.; Chang, Y.W. 
National Lab., IL (USA). [1991]. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910602-39: American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, CA (USA), 
23-27 Jun 1991). Order Number DE91011844. Source: OSTI; 
NTIS; GPO Dep. 

A study on the sloshing response in a tank containing two differ- 
ent liquids under seismic excitation is presented. Both analytical 
and numerical (FEM) methods are employed in the analysis. The 
results obtained by the two methods are in good agreement. The 
response quantities examined include the sloshing wave height, 
the natural frequencies of the sloshing motion, and the vertical dis- 
placement at the interface of the two liquids. It is shown that the 
maximum sloshing wave height may increase significantly, and the 
fundamental period of the sloshing motion is longer than that in an 
identical tank containing only one liquid. 10 refs., 12 figs. 


16178 (CEA-CONF—10457) Determination of free acid in 
highly concentrated organic and aqueous solutions of pluto- 
nium (IV) and uranium (V1) nitrate. Wagner, J.F.; Lacour, J.L. 
CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Inst. de Recherche Technologique et de Developpement 
industriel (IRDI). 1989. 5p. (CONF-890617-: 2. Karlsruhe interna- 
tional conference on analytical chemistry in nuclear t ; 
Karlsruhe (Germany, F.R.), 5-9 Jun 1989). Order Number 
DE91773557. Source: OSTI; NTIS (US Sales Only). 

Free acidity is an important parameter in the nuclear reprocess- 
ing control. The accuracy on the determination of free acidity is not 
really required in the nuclear reprocessing control itself but is nec- 
essary for certain types of analysis such as spectrophotometry (Pu 
(Vl), Am (Ill),...), density determinations. A new titripotentiometric 
method for free acidity determination in concentrated U(VI) and 
Pu(IV) solutions is presented. This method is based on the com- 
plexing properties of dipicolinic acid (pyridine 2.6 dicarboxylic acid) 
and medium effect with H2O/DMSO mixture. This method can be 
used either in organic or aqueous phases with ratio /H*V/metal > 
5.10-2 and a relative standard deviation of 1%. 


16179 (DP-519) Reprocessing of power reactor fuels: 
Eleventh quarterly progress report, April 1, 1960 to July 1, 
1960. Meyer, L.H. (comp.). Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab. Aug 1960. 17p. Sponsored 

USDOE, Washington, DC (USA). DOE Contract ACO0S- 
89SR18035 ;ACO9-76SR00001. Order Number DE91010882. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Progress in research efforts at the Savannah River Laboratory, 
Aiken, South Carolina, in the reprocessing of light water reactor fu- 
els is reported in this paper. Areas of interest include: electrolytic 
processing, chemical processing, and corrosion studies. Major ef- 
fort was concentrated again during this quarter on the development 
of methods for dissolution of the principal types of power reactor 
fuel elements. Electrolytic dissolution in nitric acid has been 
demonstrated previously as a satisfactory technique for the initial 
step in reprocessing most partially spent fuels. This method has 
the advantage of compatibility with the materials of construction of 
the separations plant and with the remainder of the process. These 
studies were continued and extended during the quarter; the re- 
sults are included in this report. Also included are the results of 
additional tests on rates of corrosion to be expected from solutions 
of nitric acid containing dissolved stainless steel or HF and solu- 
tions of NH4F-NH,NOs3, plus information from preliminary tests on 
the recovery of uranium from dissolver solution by solvent extrac- 
tion. 6 refs., 3 figs., 5 tabs. 


16180 (FRCEA-TH-339) Stability of trivalent plutonium ni 
trate in tributyl phosphate. Pedron, G. CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Physico-Chimie; Conservatoire National des Arts et Metiers 
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(CNAM), 75 - Paris (France). May 1990. 182p. (In French). Order 
Number DE91773561. Source: OSTI; NTIS (US Sales Only). 

Plutonium (Ill) oxidation by nitric acid, or its reduced products, in 
tributyl phosphate during the plutonium reducing reextraction step 
of spent fuel reprocessing by the Purex process. A bibliographic 
review of plutonium chemistry in aqueous and organic solutions 
(Pu Ill and Pu IV absorption spectra in nitric and perchloric media) 
and of Pu Ill oxidation by nitrous compounds in aqueous and or- 
ganic media is presented. The experimental part is a kinetic study 
in T BP of the following reactions: (i) Plutonium Ill oxidation by ni- 
trous acid (in perchloric medium to avoid interference of nitrate 
ions); (ii) plutonium Ili oxidation by nitric acid with paranitro-aniline 
as anti-nitrous agent; (iii) plutonium Ill oxidation by nitric acid with- 
out anti-nitrous agent: this is the global reaction of plutonium 
reoxidation in the reprocessing. Auto-catalysis by nitrous acid is ev- 
idenced in this study. 


16181 (GA-A-13929) Airborme effluent control for HTGR 
fuel reprocessing plants. Pence, D.T. General Atomics, San 
Diego, CA (USA). May 1976. 25p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AT03-76SF71053. (CONF- 
760806—1: Meeting on controlling airborne effluents from fuel cycle 
plants, Sun Valley, ID (USA), 5-6 Aug 1976). Order Number 
DE91010428. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Because the fuel for a high-temperature gas-cooled reactor 
(HTGR) is an integral part of the moderator, certain phases of 
HTGR fuel reprocessing -differ appreciably from that of reprocess- 
ing light water reactor fuel. The paper describes and illustrates 
HTGR fuels; describes and presents an HTGR fuel reprocessing 
flowsheet; discusses HTGR reprocessing airborne effluents includ- 
ing tritium, carbon 14, krypton 85, iodine 129, radon, and 
semi-volatiles; describes probable reprocessing effluent flow paths; 
discusses required effluent removal systems; and closes with a dis- 
cussion of reprocessing vessel and waste solidification off gases. 
12 refs., 6 figs., 5 tabs. (MHB) 


16182 (GA-A-15261) improvements in thorium uranium 
separation in the Acid-Thorex process. Benedict, G.E. General 
Atomics, San Diego, CA (USA). Jan 1979. 9p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AT03-76SF71053. 
(CONF-790415-—42: 177. national meeting of the American Chemi- 
cal Society, Honolulu, H! (USA), 1-6 Apr 1979). Order Number 
DE91010427. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Acid-Thorex process has been used in recent years to re- 
cover uranium-233 from neutron irradiated thoria targets. This 
process uses n-tributyl-phosphate (TBP) in normal paraffin hydro- 
carbon (NPH) as the extractant and the relative uranium and 
thorium solubilities in each phase are adjusted by control of the ni- 
tric acid concentration. The Acid-Thorex process is the primary 
candidate for use in proposed aqueous thorium fuel cycles. In the 
process uranium is separated from thorium through exploitation of 
the difference in equilibrium distribution since no usable valence 
change is available to aid in this separation. This report describes 
some of the flowsheet development work done in the General 
Atomic Company pilot plant using pulse column equipment in sup- 
port of the HTGR Fuel Recycle Development Program. Data are 
presented showing the beneficial effect of adding low concentra- 
tions of fluoride ion to the thorium partitioning solution. These data 
also show the results of tests where dibutylphosphate (DBP) was 
added to simulate solvent degradation and 95-Zr tracer to simulate 
fission products. Fluoride addition not only improves the thorium 
uranium separation, but also minimizes the precipitation of thorium 
dibutylphosphate in the uranium stripping column, which has been 
a major problem in processing thorium based nuclear fuel materials 
using this process. 8 refs., 4 figs. 


16183 (INIS-mf—12714, pp. 77-91) The role of accelerators 
in the nuclear fue! cycle. Takahashi, Hiroshi (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Japan Atomic Energy Research 
Inst., Tokyo (Japan). May 1990. 778p. (CONF-900156-: 2. interna- 
tional symposium on advanced nuclear energy research - evolution 
by accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of 
the 2nd international symposium on advanced nuclear energy re- 
search: Evolution by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The use of the neutrons produced by medium energy proton 
accelerators (1-3 GeV) has the considerable potential in recon- 
structing the nuclear fuel cycle. About 1.5 - 2.5 t of fissile material 
can be produced annually by injecting a 450 MW proton beam di- 
rectly into fertile materials. A source of neutrons produced by a 
proton beam to supply subcritical reactors could alleviate many of 
the safety problems associated with critical assemblies. It is worth- 
while to study an alternative approach to store the waste that 
would separate long-lived nuclei from high level waste by transmut- 
ing them into short-lived or nonradioactive waste. The small beam 
power of 15-30 MW can incinerate the actinide produced by ten 1 
GWe light water reactors. Moreover, an incinerator with 900 MW 
thermal power can produce 270-240 MWe excess electricity and 
100 kg of fissile material by surrounding the core with fertile mate- 
rials. Accelerator breeders, actinide incinerators, particle fuel 
suitable to these purposes, the incineration of Cs-137 and Sr-90 
fission products and future accelerator technology are described. 
Plasma beat waves and wake fields, and laser technology are the 
next steps of development. (K.I.). 


16184 (INIS-mf-—12714, pp. 393-398) Accelerator molten-salt 
breeding and thorium fuel cycle. Furukawa, Kazuo (Tokai Univ., 
Hiratsuka, Kanagawa (Japan). Inst. of Reserch and Development); 
Nakahara, Yasuaki; Kato, Yoshio; Ohno, Hideo; Mitachi, Kohshi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). May 1990. 
778p. (CONF-900156—: 2. international symposium on advanced 
nuclear energy research - evolution by accelerators, Mito (Japan), 
24-26 Jan 1990). In Proceedings of the 2nd international sympo- 
sium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The recent efforts at the development of fission energy utilization 
have not been successful in establishing fully rational technology. 
A new philosophy should be established on the basis of the follow- 
ing three principles: (1) thorium utilization, (2) molten-salt fuel 
concept, and (3) separation of fissile-breeding and power- 
generating functions. Such philosophy is called Thorium 
Molten-Salt Nuclear Energy Synergetics [THORIMS-NES]’. The 
present report first addresses the establishment of 7°5U breeding 
fuel cycle, focusing on major features of the Breeding and Chemi- 
cal Processing Centers and a small molten-salt power station 
(called FUJI-II). The development of fissile producing breeders is 
discussed in relation to accelerator molten-salt breeder (AMSB), 
impact fusion molten-sakt breeder, and inertial-confined fusion hy- 
brid molten-salt breeder. Features of the accelerator molten-salt 
breeder are described, focusing on technical problems with accel- 
erator breeders (or spallators), design principle of the accelerator 
molten-satt breeder, selection of molten salt compositions, and 
‘nuciear- and reactor-chemical aspects of AMSB. Discussion is also 
made of further research and development efforts required in the 
future for AMSB. (N.K.). 


16185 (KFK-4812) Method for continuous GD- 
determination in the HNO3-process streams of the nucieer tue! 
reprocessing. Bertram-Berg, A. Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). Inst. fuer Radiochemie; Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Wiederautarbeitung und Abfallbehandiung; Karlsruhe Univ. (T.H.) 
(Germany, F.R.). Fakuhaet fuer Chemie. Feb 1991. 164p. (in Ger- 
man). Order Number DE91782487. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An_ analytical method for continuous Gd-concentration- 
surveillance in the wash-extraction step of the nuclear fuel 
reprocessing cycle was developped and its applicability demon- 
strated under relevant conditions. As detection method fluorimetry 
was chosen due to its advantage in relation to originally used ICP- 
OES of its feasibility for continous flow analysis. (orig./BBR). 


16186 (SKN-33) International development within the 
spent nuclear fuel cycle. Aggeryd, |. (Studsvik Nuclear, 
Nykoeping (Sweden)); Broden, K.; Gelin, R. National Board for 
Spent Nuclear Fuel, Stockholm (Sweden); Studsvik Nuclear, 
Nykoeping (Sweden). Jun 1990. 77p. (In Swedish). (Studsvik-NS— 
89-115.). Order Number DE91626953. Source: OSTI; NTIS (US 
Sales Only); INIS. 





The report gives a survey of the newest international develop- 
ment of the fuel processing and the spent nuclear fuel cycle. The 
transmutation technology of long lived nuclides is discussed in 
more details. (K.A.E). 


16187 (SKN-38) Reprocessing in Sweden: History and 
perspective. Hultgren, Aa. (Studsvik Nuclear, Nykoeping (Swe- 
den)); Oesterlund, C.G. National Board for Spent Nuclear Fuel, 
Stockholm (Sweden); Studsvik Nuclear, Nykoeping (Sweden). Oct 
1990. 44p. (STUDSVIK-NS—90-86.). Order Number DE91627995. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Against the background of nuclear power development and 
installation in Sweden an overview is presented of the parallel do- 
mestic development of the reprocessing of spent nuclear fuel. The 
original selection of the natural uranium - heavy water reactor in 
the 1950s included spent fuel reprocessing and recycle, and pro- 
cess and plant studies were performed to that end. The switch to 
light water reactors in the 1960s did not change the planning to re- 
cycle; however, the participation in the Eurochemic undertaking, 
and the delay in the nuclear programme stopped further domestic 
development work. A number of governmental committee investiga- 
tions in the 1970s on the radioactive waste issue and, above all, 
the decision to phase out nuclear power by 2010, after a referen- 
dum following the TMl-accident, finally resulted in a decision to 
plan only for direct disposal of spent nuclear fuel. This policy still 
prevails. (42 refs.). 


16188 (Zfl-Mitt-145, pp. 49-60) Studies of the separation of 
cesium from ammonium molybdophosphate loaded with ce- 
sium. Deicke; L.; Pfrepper, G. Akademie der Wissenschaften, 
Leipzig (Germany, F.R.). Zentralinstitut fuer Isotopen- und 
Strahlenforschung. May 1989. (in German). In Zfl reports no. 145. 
127p. Order Number DE91782097. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Separating cesium from cesium loaded ammonium molybdophos- 
phate was achieved quantitatively by either direct precipitation of 
the adsorbent components with barium hydroxide or calcium oxide 
or after previous dissolution of the loaded adsorbent. Advantages 
and disadvantages of the different variants are discussed. (BBR). 
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Refer also to citation(s) 16224, 16246, 16257, 16279, 16376, 
16402, 16406, 17200, 18007, 18012, 18013, 18014, 18015, 18016, 
18017, 18021, 18024, 18027, 18033, 18057 


16189 (CONF-900210-67) Developing an ANSI standard for 
semitrallers used to transport radioactive materials. Gregory, 
P. Westinghouse Electric Corp., Carlsbad, NM (USA). [1990]. 7p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-86AL31950. From Waste management ‘90: working towards 
a cleaner environment: waste processing, transportation, storage 
and disposal, technical programs and public education; Tucson, AZ 
(USA); 25 Feb - 1 mar 1990. Order Number DE91011472. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A proposed new American National Standards Institute (ANSI) 
standard has been prepared which establishes requirements for 
the design, fabrication, and maintenance of semitrailers used in the 
highway transport of weight-concentrated radioactive loads. A 
weight-concentrated load is any payload which exceeds 1,488 kilo- 
grams per lineal meter (1,000 Ib/ft) over any portion of the 
semitrailer. The proposed standard also provides detailed proce- 
dures for in-service inspections, as well as requirements for testing 
and quality assurance. The standard addresses only semitrailers, 
excluding the tractor. Trailers already in service may be certified as 
complying with the standard if they meet the requirements of the 
standard. This standard is intended to provide guidance and ac- 
ceptance criteria needed to establish a uniform minimum level of 
performance for the designer, manufacturer, owner, operator, and 
shipper. This standard is not intended to apply to special, non- 
routine shipments of a one-time or occasional nature which require 
special permitting. The background and history of the standard are 
traced and a summary discussion of the standard is provided in 
this article. 
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16190 (CONF-910435-60) Historical overview of domestic 
spent fuel shipments: Update. Pope, R.B. (Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN (USA)); Wankerl, M.W.; Arm- 
strong, S.; Hamberger, C., Schmid, S. Martin Marietta Energy 
Systems, Inc., Oak Ridge, TN (USA); Science Applications Interna- 
tional Corp., Oak Ridge, TN (USA). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From American Nuclear Society (ANS) international high level ra- 
dioactive waste management conference; Las Vegas, NV (USA); 
28 Apr - 3 may 1991. Order Number DE91010113. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The purpose of this paper is to provide available historical data 
on most commercial and research reactor spent fuel shipments 
that have been completed in the United States between 1964 and 
1989. This information includes data on the sources of spent fuel 
that has been shipped, the types of shipping casks used, the num- 
ber of fuel assemblies that have been shipped, and the number of 
shipments that have been made. The data are updated periodically 
to keep abreast of changes. Information on shipments is provided 
for planning purposes; to support program decisions of the US De- 
partment of Energy's (DOE's) Office of Civilian Radioactive Waste 
Management (OCRWM); and to inform interested members of the 
public, federal, state, and local government, Indian tribes, and the 
transportation community. 5 refs., 7 figs., 2 tabs. 


16191 (DOE/NV/10845-T1) Design of flood protection for 
transportation alignments on alluvial fans. French, R.H. Nevada 
Univ., Las Vegas, NV (USA). Water Resources Center. [1991]. 
16p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC08-90NV10845. Order Number DE91011198. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The method of floodplain delineation on alluvial fans developed 
for the national flood insurance program is modified to provide esti- 
mates of peak flood flows at transportation alignments crossing an 
alluvial fan. The modified methodology divides the total alignment 
length into drainage design segments and estimates the peak 
flows that drainage structures would be required to convey as a 
function of the length of the drainage design segment, the return 
period of the event, and the location of the alignment on the allu- 
vial fan. An example of the application of the methodology is 
provided. 16 refs., 5 figs. 


16192 (DOE/RL-90-44) Spent fuel storage requirements, 
1990-2040. Walling, R. (Pacific Northwest Lab., Richland, WA 
(USA)); Bierschbach, M. USDOE Richland Operations Office, WA 
(USA); Pacific Northwest Lab., Richland, WA (USA). Nov 1990. 
188p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract ACO6-76RL01830. Order Number DE91010905. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Historical inventories of spent fuel are combined with US Depart- 
ment of Energy (DOE) projections of future discharges from 
commercial nuclear reactors in the United States to provide esti- 
mates of spent fuel storage requirements over the next 51 years, 
through the year 2040. The needs for storage capacity beyond that 
presently available in the pools are estimated. These estimates 
incorporate the maximum capacities within current and planned in- 
pool storage facilities and any planned transshipments of fuel to 
other reactors or facilities. Existing and future dry storage facilities 
are also discussed. Historical data through December 1989 are de- 
rived from the 1990 Form RW-859 data survey of nuclear utilities. 
Projected discharges through the end of reactor lite are based on 
DOE estimates of future nuclear capacity, generation, and spent 
fuel discharges. 15 refs., 3 figs., 11 tabs. 


16193 (DOE/WIPP-90-031C) Cooperative agreements: The 
new age. McFadden, M.H. Westinghouse Electric Corp., Carlsbad, 
NM (USA). Waste Isolation Div. [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-86AL31950. (CONF- 
910270-—43: Waste management '91, Tucson, AZ (USA), 24-28 
Feb 1991). Order Number DE91011460. Source: OSTI; NTIS; 
GPO Dep. 

The new culture of openness and cooperation at the United 
States (US) Department of Energy (DOE) has created a culture 
that is ripe for cooperative interactions with state and tribal govern- 
ments. This culture is prevalent at the DOE’s Waste Isolation Pilot 
Plant (WIPP). The WIPP is a research and development facility to 
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demonstrate the safe disposal of radioactive wastes resulting from 
the defense programs of the U.S. One of the major activities of the 
project is to demonstrate, through a five-year test phase, that 
transuranic (TRU) waste can be safely packaged, certified, trans- 
ported, and stored in a deep bedded salt formation. The site is 
located near Carlsbad, New Mexico. During the test phase the 
waste will be transported from current storage facilities in the 
states of Idaho and Colorado. The shipment routes will travel 
through five western states, including Idaho, Utah, Wyoming, Col- 
orado, and New Mexico. Shipments from other sites during the test 
phase (and, if the test phase is successful, during a twenty year 
disposal phase) would involve a total of 23 states along the ship- 
ment corridors. The resulting network of transportation routes 
results in extensive opportunities for interaction with state and tribal 
governments. 


16194 (DOE/WIPP-90-033C) The WIPP transportation sys- 
tem: Demonstrated readiness. Ward, T.R. (Westinghouse Electric 
Corp., Carlsbad, NM (USA). Waste Isolation Div.); Spooner, R. 
Westinghouse Electric Corp., Carlsbad, NM (USA). Waste Isolation 
Div. [1991]. 3p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-86AL31950. (CONF-910270-50: Waste man- 
agement '91, Tucson, AZ (USA), 24-28 Feb 1991). Order Number 
DE91011452. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has developed an integrated 
transportation system to transport transuranic (TRU) waste from 
ten widely-dispersed generator sites to the Waste Isolation Pilot 
Plant (WIPP). The system consists of a Type B container, a 
specially-designed trailer, a lightweight tractor, the DOE 
“TRANSCOM’ vehicle tracing system, and uniquely qualified and 
highly-trained drivers. In June of 1989, the National Academy of 
Sciences reviewed the transportation system and concluded that: 
“The system proposed for transportation of TRU waste to WIPP is 
safer than that employed for any other hazardous material in the 
United States today and will reduce risk to very low levels.” The 
next challenge facing the DOE was demonstrating that this system 
was ready to transport the TRU waste to the WIPP site in the 
safest manner possible. Not only did the DOE feel that it was 
necessary to convince itself that the system was safe, but also rep- 
resentatives of the 23 states through which it traveled. 


16195 (EGG-FSP-9499) Thermogravimetric experiments 
with titanium. Porter, L.J.; Longhurst, G.R. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). Feb 1991. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-761D01570. Order 
Number DE91010073. Source: OSTI; NTIS; INIS; GPO Dep. 

In the process of preparing for pyrophoricity experiments involv- 
ing uranium, we conducted hydriding and air-exposure experiments 
on titanium. In these experiments the hydriding reactions and re- 
sponse to air-exposure was generally within the range expected 
based on work reported by others. One aberrant behavior was a 
sudden weight gain followed by a significant weight loss. We spec- 
ulate that loss may be due to hydrogen evolution from the TiH2 
resulting from local heating by oxidation reactions. We verified that 
titanium is not pyrophoric at temperatures less than 750°C. 18 
refs. 1 fig. 


16196 (KAERIV/RR-878/89) Establishment of design basic 
data for an interim spent fuel storage facility. Park, Hyun Soo 
(Korea Advanced Energy Research Inst., Daeduk (Republic of Ko- 
rea)); Kim, Byung Tae; Chun, Kwan Sik. Korea Atomic Energy 
Research Inst., Daeduk (Republic of Korea). Mar 1990. 267p. (in 
Korean). Order Number DE91630407. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A comprehensive systematic study was performed to establish 
the design basic data of the Korean interim spent fuel storage facil- 
ity. Techno-economic study was performed on various construction 
scenarios to select the optimum initial storage capacity and the 
expansion scenario. Annual spent fuel reception capacity was de- 
cided considering the spent fuel arisings in nuclear power plants 
and the transportation logistics. Maximum cooling load of the facility 
was calculated according to the spent fuel characteristics and the 
reception scenarios. Spent fuel transportation system was analyzed 
to establish the optimum transporation logistics. The state-of-the-art 
analysis was performed on the world-wide reference facilities t o 
selects processes and systems which are adequate for the Korean 
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interim spent fuel storage facility. Those include spent fuel recep- 
tion system, pool water cooling and cleanup system, radwaste 
treatment system, and ventilation system. (author). 


16197 (KAERI/RR-881/89) Development of cask and trans- 
portation system. Ro, Seung Gy (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)); Do, Jae Bum; Lee, 
Heung Young. Korea Atomic Energy Research Inst., Daeduk (Re- 
public of Korea). Mar 1990. 216p. (In Korean). Order Number 
DE91630408. Source: OSTI; NTIS (US Sales Only); INIS. 

Transportation of spent fuels to the AFR interim storage facility 
and disposal repository are necessary in Korea. Therefore, an 
emphasis has been concentrated to develop the design and fabri- 
cation technology of commercial casks. A conceptual design of the 
temperature and deformation measuring systems in the cask, 
which will be used for mock-up tests has been performed. Prelimi- 
nary design data of the cask for 7 spent PWR fuels have been 
obtained in the course of study. (author). 


16198 (NWPO-TN-003-90) Nuclear waste management sys- 
tems issues related to transportation cask design: At-reactor 
spent fuel storage, Monitored Retrievable Storage and modal 
mix. Hoskins, R.E. (Hoskins (Raymond £.), Chattanooga, TN 
(USA)). Nevada Nuclear Waste Project Office, Carson City, NV 
(USA). Dec 1990. 110p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG08-85NV10461. Order Number 
DE91011014. Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides background information on nuclear waste 
transportation issues for an upcoming review of waste shipping 
cask designs. The focus of this report is related issues pertaining 
to at-reactor storage, monitored retrievable storage, and the mix of 
spent fuel transportation modes (railroad, highway and waterways) 
that will determine impacts of spent fuel transportation to a 
geologic repository. Part 1 traces the evolution of the civilian ra- 
dioactive waste management program from its inception through 
passage of the 1987 amendments to the Nuclear Waste Policy Act 
(NWPA) of 1982. It emphasizes the factors that will influence the 
configuration of the transportation system for high-level nuclear 
waste and related cask design. Part 2 deals with at-reactor storage 
of wastes. Options for at-reactor storage of waste include expand- 
ing pool storage, consolidation and compaction of wastes in pool 
storage, and various forms of dry storage. Storage needs at- 
reactor are estimated, and storage options are evaluated on the 
basis of their ability to meet those needs. Part 3 deals with the 
MRS facility. The status of the MRS is reviewed starting with the 
1987 Nuclear Waste Policy Amendments Act. Studies of the MRS 
by the State of Tennessee and DOE are reviewed. Alternatives to 
the MRS, such as the Integrated No-MRS waste management sys- 
tem configuration are discussed. The activities of the MRS Review 
Commission are also reviewed. Part 4 deals with transportation of 
wastes from reactors to the MRS or final disposal facility. Road, 
rail and water transport are evaluated, as are mixtures of different 
modes. The implications of transportation mode on cask design are 
discussed, as is the potential for transportation system optimiza- 
tion. The last section applies the as-low-as-reasonably-achievable 
(ALARA) standard to the problem of radioactive waste transporta- 
tion. 106 refs., 14 figs., 14 tabs. (MHB) 


16199 (NWPO-TN-008-90) Commercial spent nuclear fuel 
shipments in the United States, 1964-1987. Nuclear Assurance 
Corp., Norcross, GA (USA). Dec 1990. 13p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG08-85NV10461. 
Order Number DE91011015. Source: OSTI; NTIS; INIS; GPO Dep. 
This report provides an overview of US commercial light-water 
reactor spent-fuel shipments that have occurred from January, 
1964 through December, 1987. A summary analysis was per- 
formed on these historical shipments, showing the amount of fuel 
that has been shipped to research facilities, reprocessing plants, 
away-from-reactor (AFR) storage sites, and other reactors. Also 
presented in this report is a listing of potential spent-fuel shipments 
to and/or from commercial nuclear plants. Table 1 provides the 
detailed listing of historical spent-fuel shipments. Table 2 is a sum- 
mary of these shipments grouped by destination. Section IV 
discusses utility plans for future spent-fuel shipments. 2 tabs. 





16200 (ORNL/CSD/FTR-3888) [intercomparison of codes 
for the shielding assessment of tuel transportation packages}: 
Foreign trip report, April 8-12, 1991. Parks, C.V. Oak Ridge Na- 
tional Lab., TN (USA). 29 Apr 1991. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. Order 
Number DE91011795. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The Organization for Economic Cooperation and Development- 
Nuclear Energy Agency (OECD-NEA) sponsored the fifth Working 
Group Meeting on the intercomparison of Codes for the Shielding 
Assessment of Fuel Transportation Packages. The meeting was at- 
tended by representatives from seven countries. The draft report 
for Problems 1-4 of Problem Set 1 was reviewed and commented 
on by the representatives of the attending countries. New results 
for Problems 5-6 of Problem Set 1 were provided by two partici- 
pating countries, and supporting data were provided by all the 
representatives. These new data were discussed, two areas of 
discrepancy were found, and work to explain/resolve the discrepan- 
cies was identified. Now results for calculations of the TN-12 cask 
were compared with the measured data provided by the French. 
The new neutron results incorporate the revised detector response 
function provided by Transnucleaire, Inc. The revised results typi- 
cally compare within +20% with the measured doses for both the 
neutron and gamma rays. A more exact model of the detector is 
going to be developed by the US and UK representatives to evalu- 
ate the accuracy of the specified response function. 


16201 (PNL-SA-18782) Rethinking the economics of cen- 
tralized spent fuel storage. Wood, T.W. (Pacific Northwest Lab., 
Richland, WA (USA)); Short, S.M.; Dippold, D.G.; Rod, S.R.; 
Williams, J.W. Pacific Northwest Lab., Richland, WA (USA). Apr 
1991. 8p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91011798. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The technology for extended storage of spent nuclear fuel (SNF), 
either at-reactor or in a centralized facility such as a monitored re- 
trievable storage (MRS) facility, is well-developed and proven from 
an engineering and safety perspective. The question of whether 
spent fuel should await its final geologic disposal while at a reactor 
site or in an MRS facility is essentially an economic one. While in- 
tuition and previous results suggest that centralized storage will be 
more economical than at-reactor storage beyond some break-even 
quantity of SNF, the incremental costs of pool storage at-reactor 
are close to zero as long as pool capacity is generally available. 
Thus, if economics is the prime motivator, the quantity of spent fuel 
required to warrant centralized storage could be quite large. The 
economics of centralizing the storage of spent fuel at a single site, 
as opposed to continued storage at over 100 reactor sites, has 
been the subject of several recent analyses. Most of these analy- 
ses involved calculating the benefits of an MRS facility with a 
pre-defined MRS operating scenario. This paper reverses this ap- 
proach to economic analysis of the MRS by seeking the optimal 
MRS operating scenario (in terms of the parameters listed above) 
implied by the economic incentives arising from the relative costs 
of at-reactor storage and centralized storage. This approach treats 
an MRS as a possible storage location that will be used according 
to its economic value in system operation. 5 rets., 5 figs. 


16202 (SAND-90-2455C) Therma-hydraulic software devel 
opment for nuclear waste transportation cask design and 
analysis. Brown, N.N. (Sandia National Labs., Albuquerque, NM 
(USA)); Burns, S.P.; Gianoulakis, S.E.; Klein, D.E. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 26p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-910739-8: ASME/AIChE/ANS national heat transfer conter- 
ence, Minneapolis, MN (USA), 26-31 Jul 1991). Order Number 
DE91007514. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the development of a state-of-the-art 
thermal-hydraulic software package intended for spent fuel and 
high-level nuclear waste transportation cask design and analysis. 
The objectives of this software development effort are threefold: (1) 
to take advantage of advancements in computer hardware and 
software to provide a more efficient user interface, (2) to provide a 
tool for reducing inefficient conservatism in spent fuel and high- 
level waste shipping cask design by including convection as well 
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as conduction and radiation heat transfer modeling capabilities, 
and (3) to provide a thermal-hydraulic analysis package which is 
developed under a rigorous quality assurance program established 
at Sandia National Laboratories. 20 rets., 5 figs., 2 tabs. 


16203 (SAND-91-0611C) TRANSNET: A means of access- 
ing hazardous materials transportation models and databases. 
Cashwell, J.W. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO4-76DP00789. (CONF-910270-37: Waste manage- 
ment 91, Tucson, AZ (USA), 24-28 Feb 1991; TTC—1077). Order 
Number DE91009980. Source: OSTI; NTIS; INIS; GPO Dep. 

TRANSNET is a compilation of risk and systems analysis codes, 
routing and cost models and related data that address hazardous 
and radioactive materials transportation. TRANSNET is the 
acronym assigned to this system of models and associated data 
which reside on a dedicated MicroVAX 3800. After obtaining a 
password, users may access TRANSNET with a modem-equipped 
personal computer. TRANSNET was developed by Sandia National 
Laboratories (SNL) under the sponsorship of the United States 
Department of Energy (DOE) Office of Defense Programs (subse- 
quently reorganized to the Office of Environmental Restoration and 
Waste Management). The goals of the TRANSNET system are to 
speed transfer of technology and data to qualified users by 
permitting access to the most comprehensive and up-to-date trans- 
portation risk and systems analysis models and associated 
databases. 13 refs. 


16204 (WHC-SA-1049) Radioactive material packaging 

iormance testing. Romano, T.; Cruse, J.M. Westinghouse 
Hanford Co., Richland, WA (USA). Feb 1991. 12p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO6-87RL10930. 
(CONF-910602-17: American Society of Mechanical Engineers 
(ASME) pressure vessels and piping conference, San Diego, CA 
(USA), 23-27 Jun 1991). Order Number DE91010031. Source: 
OSTI; NTIS; INIS; GPO Dep. 

To provide uniform packaging of hazardous materiais on an inter- 
national level, the United Nations has developed packaging 
recommendations that have been implemented worldwide. The 
United Nations packaging recommendations are performance 
oriented, allowing for a wide variety of package materials and sys- 
tems. As a result of this international standard, efforts in the United 
States are being directed toward use of performance-oriented 
packaging and elimination of specification (designed) packaging. 
This presentation will focus on trends, design evaluation, and per- 
formance testing of radioactive material packaging. The impacts of 
US Department of Transportation Dockets HM-181 and HM-169A 
on specification and low-specific activity radioactive material pack- 
aging requirements are briefly discussed. The US Department of 
Energy’s program for evaluating radioactive material packings per 
US Department of Transportation Specification 7A Type A require- 
ments, is used as the basis for discussing low-activity packaging 
performance test requirements. High-activity package testing re- 
quirements are presented with examples of testing performed at 
the Hanford Site that is operated by Westinghouse Hanford Com- 
pany for the US Department of Energy. 5 refs., 2 tabs. 


16205 (WHC-SA-1062) Implementation of lifting proce- 
dures to comply with US Department of Energy standards. 
Miller, G.P. Westinghouse Hanford Co., Richland, WA (USA). Apr 
1991. 12p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO06-87RL10930. (CONF-910426-7: Nuclear power 
plant and facility maintenance topical meeting, Salt Lake City, UT 
(USA), 7-11 Apr 1991). Order Number DE91011058. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Compliance with and documentation of industry and national 
safety standards has become the preeminent challenge for Amer- 
ica’s nuclear-based work force in the past decade. With the 
inception of nuclear power in the 1940's, the recognition and con- 
cern for its control and safe handling has grown. Public concern for 
safety has created such a demand for knowledge and control of 
nuclear elements, materials, and operations that the search for 
procedures and oversight has become a primary endeavor of the 
government and its contractors. Safety and its documentation is 
now a primary function of the nuclear industry both when produc- 
ing nuclear products and when providing nonnuciear support 
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services for production. At the Hanford Site in Washington State (a 
US Department of Energy owned and operated site) hoisting and 
rigging procedures have been impacted by the same recognition 
and requirements. The role of the maintenance or support services 
manager in identifying and applying these procedures and controls 
is discussed, as well as the difficulties in compiling and standardiz- 
ing them in a diverse work environment, one which is sometimes 
reluctant to change.without strong justification. 


16206 (WHC-SA-1092) Shipping encapsulated CS-137 
sources as special and normal form. Robbins, E.D. (Westing- 
house Hanford Co., Richland, WA (USA)); Carlson, D. 
Westinghouse Hanford Co., Richland, WA (USA). Jan 1991. 12p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-87RL10930. (CONF-910270-41: Waste management '91, 
Tucson, AZ (USA), 24-28 Feb 1991). Order Number DE91010107. 
Source: OSTI; NTIS: INIS; GPO Dep. 

In June 1988, a Cesium-137 irradiation source, located in a com- 
mercial irradiation facility water basin near Atlanta, Georgia, began 
to leak. Because of the failure of this source, the decision was 
made to transport it and all similar sources back to their place of 
manufacture at the Hanford Site in southeastern Washington State. 
As this shipping campaign progressed, many challenges were en- 
countered, and the process of underwater loading, dewatering, and 
drying the transportation packages went through a significant evo- 
lution. The loading methods and drying standards that resulted 
may reflect a trend in underwater packaging requirements for this 
type of material. 3 figs. 


0510 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 16153, 16154, 16220 


16207 (CEA-CONF—-10473) Assessment of radioactive 
waste management scenarios tor light-water reactor spent 
fuel. Malherbe, J. (CEA Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (FR). Dept. de Genie Radioactif); Schaller, K.H.; 
Dalrymple, G.J.; Dodds, R.; Mehling, O.; Mobbs, S. CEA Centre 
d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de 
Genie Radioactif. 1990. 17p. (CONF-9009208-: 3. European com- 
munity conference on radioactive waste management and disposal, 
Luxembourg (Luxembourg), 17-21 Sep 1990). Order Number 
DE91773576. Source: OSTI; NTIS (US Sales Only). 

A joint project involving contractors from France, Germany and 
the UK has been set up in order to assess, on the basis of the 
costs and radiological impact of the management and disposal of 
all the associated wastes, reprocessing of light-water reactor spent 
fuel and its direct disposal by emplacement in a deep geological 
formation on land. For an assumed 20 GWe reactor park, wastes 
to be considered include gaseous and liquid effluents and all pri- 
mary and secondary streams of conditioned waste. The main 
findings are summarized. 


16208 (IAEA-TECDOC—583, pp. 91-97) The role of outside 
interests. Fuchs, H.D. (Urangeselischaft mbH und Co. KG, Frank- 
furt am Main (Germany, F.R.)). International Atomic Energy 
Agency, Vienna (Austria). Feb 1991. (CONF-8812155-: Advisory 
group meeting on uranium exploration planning and practice, Vi- 
enna (Austria), 13-16 Dec 1988). In Uranium exploration planning 
and practice: Report of an advisory group meeting held in Vienna, 
13-16 December 1988. 132p. Order Number DE91627953. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Exploration for uranium has become more and more a high cost 
high risk activity. Production of uranium has more and more be- 
come concentrated in the hands of fewer and fewer producers. 
Within the next ten years it is expected that two countries, Aus- 
tralia and Canada, will supply almost all of the western world’s 
uranium needs from large high grade deposits, with decreasing 
amounts from other producers such as the United States. This situ- 
ation will encourage consumers to seek other sources in order to 
have more diversity of supply. The high cost of uranium exploration 
and the need to discover deposits that can compete with the Cana- 
dian and Australian supplies means that exploration will have to be 
concentrated on geological environments favourable to similar de- 
posit types. At the same time exploration in such environments will 
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be beyond the capability of the developing countries with the most 
promising geological environments. If they wish to participate in the 
uranium market such countries should make every effort to encour- 
age the participation of foreign mining groups with the financial 
resources and expertise to carry out the necessary exploration. 
The paper discusses the conditions under which such venture capi- 
tal can best be encouraged to the best advantage of both parties. 
The potentially monopolistic supply situation may encourage con- 
sumers as well as uranium mining companies to search for new 
resources outside of Australia and Canada. New interest may be 
attracted to those countries with favourable geological environ- 
ments that offer competitive operating conditions. The discovery of 
new resources will be of benefit not only to consumers but to host 
countries as well. (author). 1 ref. 


16209 (IAEA-TECDOC-583, pp. 103-105) Attracting foreign 
companies: Summary. Bourrel, J. (Compagnie Generale des 
Matieres Nucleaires (COGEMA), 78 - Velizy-Villacoublay (France)). 
International Atomic Energy Agency, Vienna (Austria). Feb 1991. 
(CONF-8812155—: Advisory group meeting on uranium exploration 
planning and practice, Vienna (Austria), 13-16 Dec 1988). In Ura- 
nium exploration planning and practice: Report of an advisory 
group meeting held in Vienna, 13-16 December 1988. 132p. Order 
Number DE91627953. Source: OSTI; NTIS (US Sales Only); INIS. 

The question of attracting foreign companies to undertake ura- 
nium exploration and development is typically a national problem 
and has to take into account, among other things, political policy, 
national needs, investment capability and choice, technological 
level of the country reached and/or planned. These considerations 
are not specific to uranium exploration; the same questions can be 
put for growing corn (or rice), producing television sets, or manu- 
facturing space rockets. The answers are necessarily different for 
each country. However, mineral exploration (including uranium) 
presents important differences that are related to the special in- 
vestment risks associated with these activities. The investor in 
mining development can never be sure of earning his money back. 
This will not be the case in other industries as long as the busi- 
ness is operated in an adequate way. Under these conditions it is 
very difficult to provide precise guide lines. The host country must 
pay close attention to the risk involved when making incentive reg- 
ulations. The best way is for the government to understand very 
well the foreign investor’s motivations and to accommodate, as 
well as possible within national policies, respect for the interests of 
both parties. 


16210 (INIS-mf-12807, pp. 11.1-11.7) Canadian uranium 
and the U.S. market. Beyer, C.M. (Nuexco Trading Corp. (CA)). 
Canadian Nuclear Society, Toronto, ON (Canada). 1988. 41 1p. 
(CONF-880943-: Uranium and electricity: the complete nuclear 
fuel cycle, Saskatoon (Canada), 18-21 Sep 1988). In Proceedings 
of the international symposium on uranium and electricity: The 
complete nuclear fue! cycle. Order Number DE91625698. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Canada and the United States are each other's largest trading 
partners. For the last several years, Canada has produced more 
uranium than any other region in the world. As of mid-1988 104 
nuclear units were in operation in the USA, consuming approxi- 
mately 38 million pounds of uranium. Uranium demand in the USA 
should stabilize at about 40 million pounds U3O, per year for the 
next decade. US producers will be able to meet only about 30 
percent of US utility needs in the 1990s. In contrast, Canada’s ura- 
nium industry continues to expand, led by the Key Lake mine, 
which produced 13.5 million pounds U3Og, in 1987. Under normal 
trade conditions, one would expect that Canada would play the 
most significant role in US uranium supply in the 1990s. However, 
political intervention may limit that role. Prices for Canadian ura- 
nium will depend on the outcome of the US producer's lawsuit, 
moves towards legislative protection in the US Congress, the 
US-Canada Free Trade Agreement, and a rumored agreement be- 
tween the US government and uranium producers. 
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Refer also to citation(s) 16190, 16193, 16198, 16199, 16207, 
16375, 16377, 16379, 16380, 16381, 16383, 16384, 16385, 16386, 





16387, 16388, 16394, 16405, 16406, 16407, 16408, 16410, 16818, 
16827, 16912, 17200, 17204, 17205, 17291, 18033, 18156, 18232, 
18233, 18498, 18529, 18577, 18578, 18582, 18587, 18937, 19064, 
19075, 19095, 19146, 19167, 19383 


16211 (ANL/CP—70905) Effects of alpha and gamma radia- 
tion on glass reaction in an unsaturated environment. 
Wronkiewicz, D.J.; Young, J.E.; Bates, J.K. Argonne National Lab., 
IL (USA). [1990]. 9p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-901105—112: Fall 
meeting of the Materials Research Society, Boston, MA (USA), 24 
Nov - 1 dec 1990). Order Number DE91010272. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Radiation may effect the long-term performance of glass in an 
unsaturated repository site by interacting with air, water vapor, or 
liquid water. The present study examines (1) the effects of alpha or 
gamma irradiation in a water vapor environment, and (2) the influ- 
ence of radiolytic products on glass reaction. Results indicate that 
nitric and organic acids form in an irradiated water vapor environ- 
ment and are dissolved in thin films of condensed water. Glass 
samples exposed to these conditions react faster and have a differ- 
ent assemblage of secondary phases than glasses exposed to 
nonirradiated water vapor environments. 23 refs., 4 figs., 2 tabs. 


16212 (ANL/CP-70913) Migration of radionuclides in geo- 
logic media: Fundamental research needs. Reed, D.T. (Argonne 
National Lab., IL (USA)); Zachara, J.M.; Wildung, R.E.; Wobber, 
F.J. Argonne National Lab., IL (USA). [1990]. 12p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-901105—113: Fall meeting of the Materials Research Soci- 
ety, Boston, MA (USA), 24 Nov - 1 dec 1990). Order Number 
DE91010287. Source: OSTI; NTIS; INIS; GPO Dep. 

An assessment of the fundamental research needs in under- 
standing and predicting the migration of radionuclides in the 
subsurface is provided. Emphasis is on the following three techni- 
cal areas: (1) aqueous speciation of radionuclides, (2) the 
interaction of radionuclides with substrates, and (3) intermediate- 
scale interaction studies. This research relates to important issues 
associated with environmental restoration and remediation of DOE 
sites contaminated with mixed radionuclide-organic wastes. 64 
refs., 1 fig., 1 tab. 


16213 (ANL/CP-71207) Effect of ionizing radiation on the 
waste package environment. Reed, D.T. (Argonne National Lab., 
IL (USA)); Van Konynenburg, R.A. Argonne National Lab., IL 
(USA). [1991]. 8p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (CONF-910435-66: 2. annual 
American Nuclear Society (ANS) international high level radioactive 
waste management conference, Las Vegas, NV (USA), 28 Apr - 3 
may 1991). Order Number DE91010792. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The radiolytic production of nitrogen oxides, nitrogen acids and 
ammonia are discussed in relation to the expected environment in 
a high-level waste repository that may be constructed at the Yucca 
Mountain site if it is found to be suitable. Both literature data and 
repository-relevant data are summarized for air-water vapor sys- 
tems. The limiting cases of a dry air and a pure water vapor gas 
phase are also discussed. Design guidelines and recommenda- 
tions, based solely on the potential consequence of radiation 
enhancement of corrosion, are given. 13 refs., 5 figs., 1 tab. 


16214 (ANL/CP-71299) Mechanistic interpretation of glass 
reaction: Input to kinetic model development. Bates, J.K. (Ar- 
gonne National Lab., IL (USA)); Ebert, W.L.; Bradley, J.P.; 
Bourcier, W.L. Argonne National Lab., IL (USA). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-910435-67: 2. annual American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 
Order Number DE91010794. Source: OSTI; NTIS; INIS; GPO Dep. 

Actinide-doped SRL 165 type glass was reacted in J-13 ground- 
water at 90°C for times up to 278 days. The reaction was 
characterized by both solution and solid analyses. The glass was 
seen to react nonstoichiometrically with preferred leaching of alkali 
metals and boron. High resolution electron microscopy revealed 
the formation of a complex layer structure which became separated 
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from the underlying glass as the reaction progressed. The forma- 
tion of the layer and its effect on continued glass reaction are 
discussed with respect to the current model for glass reaction used 
in the EQ3/6 computer simulation. It is concluded that the layer 
formed after 278 days is not protective and may eventually be- 
come fractured and generate particulates that may be transported 
by liquid water. 5 refs., 6 figs., 3 tabs. 


16215 (BNL-45756) West Valley low-level radioactive 
waste site revisited: Microbiological analysis of leachates. Gil- 
low, J.B.; Francis, A.J. Brookhaven National Lab., Upton, NY 
(USA). Oct 1990. 23p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CHO0016. Order Number 
DE91010362. Source: OSTI; NTIS; INIS; GPO Dep. 

The abundance and types of microorganisms in leachate sam- 
ples from the West Valley low-level radioactive waste disposal site 
were enumerated. This study was undertaken in support of the 
study conducted by Ecology and Environment, Inc., to assess the 
extent of radioactive gas emissions from the site. Total aerobic and 
anaerobic bacteria were enumerated as colony forming units (CFU) 
by dilution agar plate technique, and denitrifiers, sulfate-reducers 
and methanogens by the most probable number technique (MPN). 
Of the three trenches 3, 9, and 11 sampled, trench 11 contained 
the most number of organisms in the leachate. Concentrations of 
carbon-14 and tritium were highest in trench 11 leachate. Popula- 
tions of aerobes and anaerobes in trench 9 leachate were one 
order of magnitude less than in trench 11 leachate while the 
methanogens were three orders of magnitude greater than in 
trench 11 leachate. The methane content from trench 9 was high 
due to the presence of a large number of methanogens; the gas in 
this trench also contained the most radioactivity. Trench 3 leachate 
contained the least number of microorganisms. Comparison of mi- 
crobial populations in leachates sampled from trenches 3 and 9 
during October 1978 and 1989 showed differences in the total 
number of microbial types. Variations in populations of the different 
types of organisms in the leachate reflect the changing nutrient 
conditions in the trenches. 14 refs., 3 figs., 4 tabs. 


16216 (BNL-52126) Stabilization of compactible waste. 
Franz, E.M.; Heiser, J.H. Ill; Colombo, P. Brookhaven National 
Lab., Upton, NY (USA). Sep 1990. 30p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. Order 
Number DE91010300. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the results of series of experiments per- 
formed to determine the feasibility of stabilizing compacted or 
compactible waste with polymers. The need for this work arose 
from problems encountered at disposal sites attributed to the insta- 
bility of this waste in disposal. These studies are part of an 
experimental program conducted at Brookhaven National Labora- 
tory (BNL) investigating methods for the improved solidification/ 
stabilization of DOE low-level wastes. The approach taken in this 
study was to perform a series of survey type experiments using 
various polymerization systems to find the most economical and 
practical method for further in-depth studies. Compactible dry bulk 
waste was stabilized with two different monomer sys- 
tems: styrene-trimethylolpropane trimethacrylate (TMPTMA) and 
polyester-styrene, in laboratory-scale experiments. Stabilization 
was accomplished by wetting or soaking compactible waste (before 
or after compaction) with monomers, which were subsequently 
polymerized. Three stabilization methods are described. One in- 
volves the in-situ treatment of compacted waste with monomers in 
which a vacuum technique is used to introduce the binder into the 
waste. The second method involves the alternate placement and 
compaction of waste and binder into a disposal container. In the 
third method, the waste is treated before compaction by wetting 
the waste with the binder using a spraying technique. A series of 
samples stabilized at various binder-to-waste ratios were evaluated 
through water immersion and compression testing. Full-scale stud- 
ies were conducted by stabilizing two 55-gallon drums of real 
compacted waste. The results of this preliminary study indicate that 
the integrity of compacted waste forms can be readily improved to 
ensure their long-term durability in disposal environments. 9 refs., 
10 figs., 2 tabs. 


16217 (BNL-52279) The PHOENIX Concept: Proposed 
transmutation of long-lived radioactive wastes to produce 
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electric power. Van Tuyle, GJ.; Takahashi, H.; Todosow, M..; 
Aronson, A.L.; Slovik, G.C.; Horak, W.C. Brookhaven National 
Lab., Upton, NY (USA). Jan 1991. 59p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO2-76CH00016. Order 
Number DE91011519. Source: OSTI; NTIS; INIS; GPO Dep. 

A proposed means of transmuting key long-lived radioactive iso- 
topes, primarily the so-called minor actinides (Np, Am, Cm), using 
a hybrid proton-accelerator-sub-critical lattice, is described. It is ar- 
gued that by partitioning the components of the light water reactor 
(LWR) spent fuel and by transmuting key elements, such as the 
plutonium, the minor actinides, and a few of the long-lived fission 
products, that some of the most significant challenges in building a 
waste repository can be substantially reduced. If spent fuel parti- 
tioning and transmutation were fully implemented, the time required 
to reduce the waste stream toxicity below that of uranium ore 
would be reduced from more than 10,000 years to approximately 
30 years. The proposed machine, based on the described 
PHOENIX Concept, would transmute the minor actinides and much 
of the iodine produced by 75 LWRs, and would generate usable 
electricity (beyond that required to run the large accelerator) of 850 
MWe. 14 refs., 29 figs. 


16218 (CEA-CONF—-10049) Theoretica-experimental com- 
parison of vitrified glass container behavior using the Castem 
system. Moncouyoux, J.P. (CEA Etablissement de la Vallee du 
Rhone, 30 - Bagnols-sur-Ceze (FR)); Jamet, P.; Combescure, A.; 
Millard, A. CEA Etablissement de la Vallee du Rhone, 30 - 
Bagnols-sur-Ceze (France). 1989. 4p. (CONF-890855-: 10. inter- 
national conference on Structural Mechanics in Reactor Technology 
(SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). Order Number 
DE91773590. Source: OSTI; NTIS (US Sales Only). 

This paper compares theoretical predictions of vitrified nuclear 
waste glass package collapse with experimental values in order to 
qualify the mathematical models describing canister deformation 
under external pressure loads. After briefly outlining the program 
and describing the experiments performed, the paper discusses the 
theoretical predictions based on the INCA code from the CEA’s 
CASTEM system. 


16219 (CEA-CONF—10429) Long-term stability of high-level 
waste forms. Vernaz, E.; Loida, A.; Malow, G.; Marples, J.A.C.; 
Matzke, H.J. CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Genie Radioactif. 1990. 14p. 
(CONF-9009208-: 3. European community conference on radioac- 
tive waste management and disposal, Luxembourg (Luxembourg), 
17-21 Sep 1990). Order Number DE91773533. Source: OSTI; 
NTIS (US Sales Only). 

The long-term stability of HLW forms is reviewed with regard to 
temperature, irradiation and aqueous corrosion in a geological en- 
vironment. The paper focuses on borosilicate glasses, but the 
radiation stability results are compared with some HLW ceramics. 
Thermal stability: most nuclear waste glass compositions have 
been adjusted to ensure a low final crystallized fraction. The crys- 
tallization of highly active Pamela glass samples was similar to that 
of nonradioactive glass. Radiation stability: No adverse effect of 
irradiation damage was found in glasses doped with short-lived ac- 
tinides: volume changes were small, no significant change in the 
leach rate was observed, and the fracture toughness increased. 
For most ceramics investigated, volume changes of up to 9%, 
amorphization and higher leach rates were observed as a conse- 
quence of high a decay doses. For the KAB 78 ceramic, however, 
none of these effects were detected since the matrix was not 
subject to a recoil damage. Chemical stability: It has been demon- 
Strated that alteration by water depends largely on the repository 
conditions. Most clay act as silica sinks, and increase the glass 
corrosion rate. It is possible, however, to specify realistic tempera- 
ture, pressure and environmental conditions to ensure glass 
integrity for more than 10 000 years. 


16220 (CEA-CONF—-10454) Evaluation of alternative waste 
management schemes for LWR hulls and caps. Chaudon, L. 
(CEA Etablissement de la Vallee du Rhone, 30 - Bagnols-sur-Ceze 
(FR)); Cecille, L.; Klein, M.; Kowa, S.; Mehling, O.; Thiels, G. CEA 
Etablissement de la Vallee du Rhone, 30 - Bagnols-sur-Ceze 
(France). 1990. 14p. (CONF-9009208-: 3. European community 
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conference on radioactive waste management and disposal, Lux- 
embourg (Luxembourg), 17-21 Sep 1990). Order Number 
DE91773559. Source: OSTI; NTIS (US Sales Only). 

LWR hulls and caps represent one of the major sources of a 
bearing solid waste generated in the nuclear fuel cycle. For this 
reason, the CEC launched a theoretical study to evaluate alterna- 
tive schemes for the overall management of this waste. Both 
volume reduction techniques and a decontamination of the hulls 
were assessed. The study demonstrated that the transport and dis- 
posal of the conditioned waste in deep geological formations play a 
dominant part in the total management costs. Important cost sav- 
ings can be achieved through the implementation of efficient 
volume reduction techniques, i.e. melting or compaction. As an 
alternative approach, exhaustive a decontamination of the hulls ap- 
pears promising, provided that the conditioned waste can be made 
to comply with the disposal criteria of mines. Finally, prolongation 
of the interim storage period for the waste packages from 1 to 30 
years may prove beneficial on the transport costs. 


16221 (CEA-CONF—-10455) Optimization method for dimen- 
sioning a geological HLW waste repository. Ouvrier, N. (CEA 
Etablissement de la Vallee du Rhone, 30 - Bagnols-sur-Ceze (FR)); 
Chaudon, L.; Malherbe, L. CEA Etablissement de la Vallee du 
Rhone, 30 - Bagnols-sur-Ceze (France). 1990. 7p. (CONF- 
900406—: 1. international topical meeting on high-level radioactive 
waste management, Las Vegas, NV (USA), 8-12 Apr 1990). Order 
Number DE91773534. Source: OST!; NTIS (US Sales Only). 

This method was developed by the CEA to optimize the dimen- 
sions of a geological repository by taking account of technical and 
economic parameters. It involves optimizing radioactive waste stor- 
age conditions on the basis of economic criteria with allowance for 
specified thermal constraints. The results are intended to identify 
trends and guide the choice from among available options: simple 
and highly flexible models were therefore used in this study, and 
only nearfield thermal constraints were taken into consideration. 
Because of the present uncertainty on the physicochemical proper- 
ties of the repository environment and on the unit cost figures, this 
study focused on developing a suitable method rather than on ob- 
taining definitive results. The optimum values found for the two 
media investigated (granite and salt) show that it is advisable to 
minimize the interim storage time, implying the containers must be 
separated by buffer material, whereas vertical spacing may not be 
required after a 30-year interim storage period. Moreover, the bore- 
holes should be as deep as possible, on a close pitch in widely 
spaced handling drifts. These results depend to a considerable ex- 
tent on the assumption of high interim storage costs. 


16222 (CEA-CONF-10474) Advanced solvent extraction 
and lon-exchange processes for the treatment of low and 
medium level liquid waste. Dozol, J.F. (CEA Centre d’Etudes Nu- 
cleaires de Cadarache, 13 - Saint-Paul-lez-Durance (FR)); Cecille, 
L.; Casarci, M.; Faubel, W.; Turner, A. CEA Centre d’Etudes Nu- 
cleaires de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
1990. 14p. (CONF-9009208-: 3. European community conference 
on radioactive waste management and disposal, Luxembourg (Lux- 
embourg), 17-21 Sep 1990). Order Number DE91773553. Source: 
OSTI; NTIS (US Sales Only). 

Exhaustive decontamination of three important heat generating 
and/or alpha bearing liquid wastes for decategorization purposes 
was investigated through the implementation of neutral bifunctional 
or macrocyclic extractants (CMPO or crown-ethers) using liquid- 
liquid solvent extraction, supported liquid membranes or extraction 
chromatography techniques. Suspended bed columns filled with 
very specific inorganic ion exchangers like ammonium molyb- 
dophosphate were also tested. Improvement of volume reduction 
techniques for radioactive liquid waste focused on the development 
and scaling-up of electrochemical ion exchange which demon- 
strated good capabilities to treat a wide range of radioactive liquid 
wastes. 


16223 (CEA-R-5537) Condiment: general synthesis of dit- 
ferent versions. Mangin, J.P. CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Inst. de Recherche Tech- 
nologique et de Developpement Industriel (IRDI). 1990. 102p. (In 
French). Order Number DE91773549. Source: OSTI; NTIS (US 
Sales Only). 





CONDIMENT is a code for the computation of ion migration and 
ditfusion in areas close to radwaste storage facilities. This type of 
application was found to require a mesh pattern and boundary con- 
ditions different from the usual, which justifies the writing of a new 
code. A first version (version 2) only convers the migration of a sin- 
gle, non radioactive ion. The discretization, the selection of an 
implicit scheme, and the various boundary conditions are de- 
scribed. Physical quantities such as diffusion coefficient, porosity, 
retardation factor and permeability vary in space but not in time. A 
first extension consists of taking consideration radioactivity and fili- 
ation. Discretization with respect to time is modified, and a check 
performed on the original analytical solutions. In a second exten- 
sion, consideration is given to non-linear adsorption, which makes 
it necessary to use the NEWTON-RAPHSON method. One can 
thus modelize the FREUNDLICH isotherms, in spite of the singular 
point at the origin. Diffusion, apparent porosity and permeability 
values can be changed as computed proceeds. The last extension 
is the introduction of two ions with the formation of precipitate. The 
formulation is derived from that used for non-linear adsorption, the 
precipitate playing a part similar to that of adsorbed concentration. 
Agreement with the original analytical solutions is verified. The 
case of migration with several interacting ions is approached from 
the theoretical standpoint. We described the discretization, which is 
similar to that in the first version, but involves many additional vari- 
ables. Numerical stability is shown to be unconditional. 


16224 (CONF-900210-61) TRU waste certification and 
TRUPACT-2 payload verification. Hunter, E.K. (USDOE Albu- 
querque Operations Office, Carlsbad, NM (USA). Waste Isolation 
Pilot Plant Project Office); Johnson, J.E. Westinghouse Electric 
Corp., Carlsbad, NM (USA). Waste Isolation Div. [1990]. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-86AL31950. From Waste management ‘90: working towards 
a cleaner environment: waste processing, transportation, storage 
and disposal, technical programs and public education; Tucson, AZ 
(USA); 25 Feb - 1 mar 1990. Order Number DE91011484. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) established a policy that 
requires each waste shipper to verify that all waste shipments meet 
the requirements of the Waste Acceptance Criteria (WAC) prior to 
being shipped. This verification provides assurance that transuranic 
(TRU) wastes meet the criteria while still retained in a facility 
where discrepancies can be immediately corrected. Each Depart- 
ment of Energy (DOE) TRU waste facility planning to ship waste to 
the Waste Isolation Pilot Plant (WIPP) is required to develop and 
implement a specific program including Quality. Assurance (QA) 
provisions to verify that waste is in full compliance with WIPP’s 
WAC. This program is audited by a composite DOE and contractor 
audit team prior to granting the facility permission to certify waste. 
During interaction with the Nuclear Regulatory Commission (NRC) 
on payload verification for shipping in TRUPACT-II, a similar system 
was established by DOE. The TRUPACT-I] Safety Analysis Report 
(SAR) contains the technical requirements and physical and chemi- 
cal limits that payloads must meet (like the WAC). All shippers 
must plan and implement a payload contro! program including inde- 
pendent QA provisions. A similar composite audit team will conduct 
preshipment audits, frequent subsequent audits, and operations in- 
spections to verify that all TRU waste shipments in TRUPACT-II 
meet the requirements of the Certificate of Compliance issued by 
the NRC which invokes the SAR requirements. 1 fig. 


16225 (CONF-900210-62) Coupled fluid-flow modeling of 
brines flowing through deforming salt around the excavations 
for the Waste Isolation Pilot Plant (WIPP), in the Permian Sal- 
ado Formation. Pietz, J.; Wallace, M.; Lauctes, B.; Case, J.; Deal, 
D. International Technology Corp., Albuquerque, NM (USA). [1990]. 
16p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-86AL31950. From Waste management ‘90: working towards 
a cleaner environment: waste processing, transportation, storage 
and disposal, technical programs and public education; Tucson, AZ 
(USA); 25 Feb - 1 mar 1990. Order Number DE91011485. Source: 
OSTI; NTIS; GPO Dep. 

Small brine weeps have been observed on the exposed surfaces 
of the otherwise dry repository horizon excavations at the Waste 
Isolation Pilot Plant (WIPP). Furthermore, it is known that creep of 
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the surrounding salt will enhance permeabilities and porosities in 
the region encompassing the excavations, offering the potential for 
increased brine inflow. This study is part of an ongoing effort 
through the Brine Sampling and Evaluation Program (BSEP) to 
evaluate the coupled processes of salt creep and brine inflow. The 
previous phase of this project involved the development of a com- 
prehensive mathematical formulation of multiphase (brine and 
nitrogen), temperature-dependent flow through deforming rock. 
Aspects of that formulation were employed in the current imple- 
mentation of a salt-creep brine-inflow simulator. The coupled 
processes were investigated through the integration of a finite ele- 
ment rock mechanics code with a finite element groundwater flow 
code. Preliminary analyses applied to a hypothetical circular exca- 
vation showed the development of a zone of disturbed rock having 
enhanced permeability and porosity. This development was accom- 
panied by the outward propagation of an unsaturated zone. For the 
excavation geometry considered, the development of this unsatu- 
rated zone appears to be primarily sensitive to strain rates. 16 
rets., 4 figs. 


16226 (CONF-900210-63) Geochemistry of Salado Forma- 
tion brines recovered from the Waste Isolation Pilot Plant 
(WIPP) repository. Abitz, R.; Myers, J.; Drez, P.; Deal, D. Interna- 
tional Technology Corp., Albuquerque, NM (USA). [1990]. 25p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-86AL31950. From Waste management ‘90: working towards 
a cleaner environment: waste processing, transportation, storage 
and disposal, technical programs and public education; Tucson, AZ 
(USA); 25 Feb - 1 mar 1990. Order Number DE91011486. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Intergranular brines recovered from the repository horizon of the 
Waste Isolation Pilot Plant (WIPP) have major- and trace-element 
compositions that reflect seawater evaporation and diagenetic 
processes. Brines obtained from repository drill holes are heteroge- 
nous with respect to composition, but their compositional fields are 
distinct from those obtained from fluid inclusions in WIPP halite. 
The heterogeneity of brine compositions within the drill-hole popu- 
lation indicates a lack of mixing and fluid homogenization within the 
salt at the repository level. Compositional! differences between in- 
tergranular (drill hole) and intragranular (fluid inclusions) brines is 
attributed to isolation of the latter from diagenetic fluids that were 
produced from dehydration reactions involving gypsum and clay 
minerals. Modeling of brine-rock equilibria indicates that equilibra- 
tion with evaporite minerals controls the concentrations of major 
elements in the brine. Drill-hole brines are in equilibrium with the 
observed repository minerals halite, anhydrite, magnesite, poly- 
halite and quartz. The equilibrium model supports the derivation of 
drill-hole brines from near-field fluid, rather than large-scale vertical 
migration of fluids from the overlying Rustler or underlying Castile 
Formations. 13 refs., 6 figs., 6 tabs. 


16227 (CONF-900210—64) Construction of a cylindrical 
brine test room using a tunnel boring machine. Likar, V.F.; Bur- 
rington, T.P. Westinghouse Electric Corp., Carlsbad, NM (USA). 
Waste Isolation Div. [1990]. 8p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC04-86AL31950. From Waste 
management ‘90: working towards a cleaner environment: waste 
processing, transportation, storage and disposal, technical pro- 
grams and public education; Tucson, AZ (USA); 25 Feb - 1 mar 
1990. Order Number DE91011474. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper discusses the construction of a horizontal cylindrical 
brine test room at the Waste Isolation Pilot Plant (WIPP). The room 
was constructed in the bedded salt formation at a depth of 655 
meters with a tunnel boring machine. The machine leasing, techni- 
cal and operational management, parameters involved, and 
successful completion of this effort are included. 3 figs. 


16228 (CONF-900210-66) Blending mining and nuclear 
industries at the Waste Isolation Pilot Plant. Wallis, J.R. West- 
inghouse Electric Corp., Carlsbad, NM (USA). [1990]. 7p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-86AL31950. From Waste management ‘90: working towards 
a cleaner environment: waste processing, transportation, storage 
and disposal, technical programs and public education; Tucson, AZ 
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(USA); 25 Feb - 1 mar 1990. Order Number DE91011473. Source: 
OSTI; NTIS; INIS; GPO Dep. 

At the Waste Isolation Pilot Plant (WIPP) traditional procedures 
for underground mining activities have been significantly altered in 
order to assure underground safety and project adherence to nu- 
merous regulatory requirements. Innovative techniques have been 
developed for WIPP underground procedures, mining equipment, 
and operating environments. The mining emphasis at WIPP is 
upon the quality of the excavation, not (as in conventional mines) 
on the production of ore. The WIPP is a United States Department 
of Energy (DOE) project that is located 30 miles southeast of 
Carlsbad, New Mexico, where the nation’s first underground engi- 
neered nuclear repository is being constructed. The WIPP site was 
selected because of its location amidst a 607 meter thick salt bed, 
which provides a remarkably stable rock formation for the perma- 
nent storage of nuclear waste. The underground facility is located 
655 meters below the earth's surface, in the Salado formation, 
which comprises two-hundred million year old halites with minor 
amounts of clay and anhydrites. When completed, the WIPP un- 
derground facility will consist of two components: approximately 81 
square kilometers of experimental areas, and approximately 405 
square kilometers of repository. 3 figs. 


16229 (CONF-900210-68) Attaining public confidence: 
Moving toward the opening of the Waste Isolation Pilot Plant. 
Kuntz, B.S. Westinghouse Electric Corp., Carlsbad, NM (USA). 
Waste Isolation Div. [1990]. 5p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC04-86AL31950. From Waste 
management ‘90: working towards a cleaner environment: waste 
processing, transportation, storage and disposal, technical pro- 
grams and public education; Tucson, AZ (USA); 25 Feb - 1 mar 
1990. Order Number DE91011471. Source: OSTI; NTIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) was scheduled to open 
September 1980; however, the opening date has been moved for- 
ward to allow the Department of Energy (DOE) sufficient time to 
address questions posed by the Environmental Protection Agency 


(EPA), the Nuclear Regulatory Commission, the National Academy 
of Sciences (NAS), and other agencies and organizations. The de- 
layed opening of WIPP, combined with new ‘scientific questions, 
has imposed a greater need to provide factual information to a 
broader public audience. 


16230 (CONF-900210—-70) Groundwater monitoring at the 
Waste Isolation Pilot Piant. Kehrman, R.; Broberg, K.; Tatro, G.; 
Richardson, R.; Dasczcyszak, W. Westinghouse Electric Coprp., 
Carlsbad, NM (USA). Waste Isolation Div. [1990]. 16p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
86AL31950. From Waste management ‘90: working towards a 
cleaner environment: waste processing, transportation, storage 
and disposal, technical programs and public education; Tucson, AZ 
(USA); 25 Feb - 1 mar 1990. Order Number DE91011483. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper discusses the Groundwater Monitoring Program 
(GPM) being conducted at the Waste Isolation Pilot Plant (WIPP) 
in Carlsbad, New Mexico. The Regulatory and Environmental 
Programs (REP) section of the Environment, Safety and Health de- 
partment (ES&H) is responsible for conducting environmental 
monitoring at the WIPP. Groundwater monitoring is one of the on- 
going environmental activities currently taking place. The REP 
section includes water quality sampling and water level monitoring. 
The WIPP Project is a research and develop facility designed to 
demonstrate the safe disposal of defense-generated waste in a ge- 
ologic repository. Water quality sampling for physical, chemical, 
and radiological parameters has been an ongoing activity at the 
WIPP site for the past six years, and will continue through the life 
of the project. The water quality of a well is sampled while the well 
is continuously pumped. Serial samples of the pumped water are 
collected and tested for pH, Eh, temperature, specific gravity, spe- 
cific conductivity, alkalinity, chlorides, divalent cations, ferrous iron, 
and total iron. Stabilization of serial sampling parameters deter- 
mined if a representative sample is being obtained, Representative 
samples are sent to contract laboratories and analyzed for general 
chemistry, major cations and anions, and radionuclides. 13 refs., 4 
figs., 1 tab. 
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16231 (CONF-900608-54) HVAC fault tree analysis for 
WIPP integrated risk assessment. Kirby, P.; lacovino, J. West- 
inghouse Electric Corp., Pittsburgh, PA (USA). [1990]. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-86AL31950. From American Nuclear Society (ANS) annual 
meeting: Nashville, TN (USA); 10-14 Jun 1990. Order Number 
DE91011475. Source: OSTI; NTIS; INIS; GPO Dep. 

In order to evaluate the public health risk from operation of the 
Waste Isolation Pilot Plant (WIPP) due to potential radioactive re- 
leases, a probabilistic risk assessment of waste handling operations 
was conducted. One major aspect of this risk assessment involved 
fault tree analysis of the plant heating, ventilation, and air condi- 
tioning (HVAC) systems, which comprise the final barrier between 
waste handling operations and the environment. 1 refs., 1 tab. 


16232 (CONF-900977—11) The States Training and Educe- 
tion Program (STEP): A success story of Department of 
Energy (DOE) interacting with other state and federal agencies. 
Kouba, S.C.; Eaton, O.W. Westinghouse Electric Corp., Carlsbad, 
NM (USA). Waste Isolation Div. [1990]. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-86AL31950. From 
Spectrum '90: American Nuclear Society (ANS) international meet- 
ing on radioactive waste technologies, decontamination, and 
hazardous wastes; Knoxville, TN (USA); 30 Sep - 4 oct 1990. Or- 
der Number DE91011477. Source: OSTI; NTIS; INIS; GPO Dep. 

DOE facilities, if not already faced with the need, could be con- 
fronted with the necessity of or request to train civil authorities near 
DOE facilities. SARA Title 3 and the recent high visibility of DOE 
safety programs have prompted civil authorities to seek out spe- 
cialized emergency response training for their community’s first 
responders. In 1988, the states through which the DOE is sched- 
uled to transport transuranic (TRU) waste for disposal at the Waste 
Isolation Pilot Plant expressed the concems that their fire, medical, 
and law enforcement personnel were not prepared to handle an 
accident involving shipments of TRU waste. In response, the DOE 
authorized their contractor, Westinghouse Electric Corporation, to 
develop.and deliver a training program to emergency responders 
along the transportation routes to mitigate this specific institutional 
concern. The lessons learned by DOE and Westinghouse in creat- 
ing, coordinating, and delivering this program could be modified to 
apply to the concerns of governmental jurisdictions, including ad- 
joining DOE facilities. 


16233 (CONF-910435-75) Isotopic discontinuities in 
ground water beneath Yucca Mountain, Nevada. Stuckiess, J.S.; 
Whelan, J.F.; Steinkampf, W.C. Geological Survey, Denver, CO 
(USA). [1991]. 6p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract Al08-78ET44802. From 2. annual American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference; Las Vegas, NV (USA); 28 Apr - 3 may 1991. 
Order Number DE91011938. Source: OSTI; NTIS; INIS; GPO Dep. 

Analytical data for stable isotopes in ground water from beneath 
Yucca Mountain, when examined in map view, show areal patterns 
of heterogeneity that can be interpreted in terms of mixing of at 
least three end members. One end member must be isotopically 
heavy in terms of hydrogen and oxygen and have a young appar- 
ent '*C age such as water found at the north end of Yucca 
Mountain beneath Fortymile Wash. A second end member must 
contain isotopically heavy carbon and have an old apparent '4C 
age such as water from the Paleozoic aquifer. The third end mem- 
ber cannot be tightly defined. It must be isotopically lighter than the 
first with respect of hydrogen and oxygen and be intermediate to 
the first and second end members with respect to both apparent 
14C age and &'°C. The variable isotopic compositions of hydrogen 
and oxygen indicate that two of the end members are waters, but 
the variable carbon isotopic composition could represent either a 
third water end member or reaction of water with a carbon-bearing 
solids such as calcite. 15 refs., 4 figs., 1 tab. 


16234 (CONF-910435—77) Strontium isotopes in carbonate 
deposits at Crater Flat, Nevada. Marshall, B.D.; Futa, K.; Peter- 
man, Z.E.; Stuckless, J.S. Geological Survey, Denver, CO (USA). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract Al08-78ET44802. From 2. annual American Nuclear Soci- 
ety (ANS) international high level radioactive waste management 





conference; Las Vegas, NV (USA); 28 Apr - 3 may 1991. Order 
Number DE91011936. Source: OSTI; NTIS; INIS; GPO Dep. 
Strontium isotope studies of carbonates from soils, veins, eolian 
dust and Paleozoic basement samples near Crater Flat, southwest 
of Yucca Mountain, provide evidence for the origins of these mate- 
rials. Vein and soil carbonates have nearly identical ranges of ®7Sr/ 
86S; ratios at the lower end of the pedogenic range. The average 
87S1/86Sr of Paleozoic basement from Black Marble Hill is similar to 
the ®7Sr/®6Sr in the eolian dust, perhaps indicating a local source 
for this material. Possible spring deposits have generally higher 
87Sr/®6Sr than the other carbonates. These data are compared with 
similar data from areas east of Yucca Mountain. 7 refs., 5 figs. 


16235 (CONF-9006178—4) A comprehensive approach to 
managing hazardous materials. Donovan, A. Westinghouse Elec- 
tric Corp., Carlsbad, NM (USA). Waste Isolation Div. [1990]. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-86AL31950. From 1990 Society of Women Engineers na- 
tional convention and student conference; New York, NY (USA); 24 
Jun - 1 jul 1990. Order Number DE91011479. Source: OST]; 
NTIS; INIS; GPO Dep. 

An increased emphasis on the need for environmental protection 
indicates that engineers must now consider the disposition of un- 
used hazardous materials as waste. Before specifying and ordering 
materials, the engineer must consider the impact of the Resource 
Conservation and Recovery Act (RCRA) and the Occupational 
Safety and Health Administration’s (OSHA’s) Hazard Communica- 
tion Standard. Many commonly used materials such as paint, 
solvents, glues, and sealants fall under the requirements of these 
regulations. This paper presents a plant to manage hazardous ma- 
terials at the US Department of Energy’s (DOE’s) Waste Isolation 
Pilot Plant (WIPP), which is managed and operated by Westing- 
house Electric Corporation. The basic elements of the plan are 
training, hazard communication, storage and handling, tracking, 
and disposal. Steps to be taken to develop the plan are outlined, 
problems and successes are addressed, and interactions among 
all affected departments are identified. The benefits of an orga- 
nized and comprehensive approach to managing hazardous 
materials are decreased worker injuries, reduction of accidental re- 
leases, minimization of waste, and compliance with federal, state, 
and local safety and environmental laws. In summary, the benefits 
of an organized program for the management of hazardous materi- 
als include compliance with the Environmental Protection Agency’s 
(EPA's) requirements, demonstration of Westinghouse’s role as a 
responsible corporate entity, and reduction of waste management 
costs. 


16236 (CONF-9008119-) Twelfth annual US DOE low-level 
waste management conterence: Summary and proceedings. 
EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 3386p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. From 12. annual Department of Energy (DOE) 
low level waste management conference; Chicago, IL (USA); 28-29 
Aug 1990. Order Number DE91010020. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The papers in this document comprise the proceedings of the 
Department of Energy’s Twelfth Annual Low-Level Radioactive 
Waste Management Conference, which was held in Chicago, Illi- 
nois, on August 28 and 29, 1990. General subjects addressed 
during the conference included: mixed waste, low-level radioactive 
waste tracking and transportation, public involvement, performance 
assessment, waste stabilization, financial assurance, waste 
minimization, licensing and environmental documentation, below- 
regulatory-concern waste, low-level radioactive waste temporary 
storage, current challenges, and challenges beyond 1990. 


16237 (CONF-9104208—1) Slope and basinal carbonate de- 
position in the Nolichucky Shale (Upper Cambrian), east 
Tennessee: Effect of carbonate suppression by siliciclastic 
deposition on basin-margin morphology. Foreman, J.L. (Ten- 
nessee Univ., Knoxville, TN (USA). Dept. of Geological Sciences); 
Walker, K.R.; Weber, L.J.; Driese, S.G.; Dreier, R.B. Oak Ridge 
National Lab., TN (USA). [1991]. 31p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
SEPM (Society of Economists, Paleontologists and Mineralogists: 


05 NUCLEAR FUELS 
0520 Waste Management 


a core workshop on mixed carbonate-siliciclastic sequences; Dal- 
las, TX (USA); 6-7 Apr 1991. Order Number DE91010386. Source: 
OSTI; NTIS; GPO Dep. 

Intraclastic limestone, thin fossiliferous limestone, and oolitic 
limestone interbedded with fissile shale are characteristic of the 
Nolichucky Shale (Upper Cambrian) in the Whiteoak Mountain 
thrust sheet, eastern Tennessee. These lithologies are interpreted 
as slope and basinal units deposited in water depths that may 
have exceeded 250-300 m. Intraclastic limestone debris flow de- 
posits and skeletal and oolitic calcarenite turbidites indicate that 
nearly all carbonate is allochthonous, derived from up-slope and 
platform shallow-water environments. Storms were a dominant 
factor in initializing down-slope transport from shaliower-water set- 
tings. Polymictic limestone conglomerate and shallow-water-derived 
calcarenite composed of ooids, peloids, and fossils, indicate that 
depositional slopes were steep enough at times to permit consider- 
able transport (in excess of 30 km) from up-slope areas. During 
times of increased siliciclastic sedimentation, carbonate production 
was suppressed and the basin margin had a gentle ramp morphol- 
ogy. Algal and oolitic shoals built up close to sea level when 
siliciclastic input was reduced, resulting in the progradation of car- 
bonate facies into the basin. Depositional slopes at the basin 
margin were steepened to the point that gravity sediment flows 
were effective in transporting shallow water carbonate lithologies 
into the basin. This study is part of the Oak Ridge Reservation Hy- 
drogeology and Geology Studies Project. 27 refs., 15 figs. 


16238 (DOE/EGD-RCRA-—001/0590) Obtaining variances 
from the treatment standards of the RCRA Land Disposal Re- 
strictions: Environmental Guidance. USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (USA). Envi- 
ronmental Guidance Div. May 1990. 112p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91009495. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Resource Conservation and Recovery Act (RCRA) Land 
Disposal Restrictions (L.DRs) [40 CFR 268] impose specific require- 
ments for treatment of RCRA hazardous wastes prior to disposal. 
Before the LDRs, many hazardous wastes could be land disposed 
at an appropriately designed and permitted facility without undergo- 
ing treatment. Thus, the LDRs constitute a major change in the 
regulations governing hazardous waste. EPA does not regulate the 
radioactive component of radioactive mixed waste (RMW). How- 
ever, the hazardous waste component of an RMW is subject to 
RCRA LDR regulations. DOE facilities that manage hazardous 
wastes (including radioactive mixed wastes) may have to alter their 
waste-management practices to comply with the regulations. The 
purpose of this document is to aid DOE facilities and operations of- 
fices in determining (1) whether a variance from the treatment 
standard should be sought and (2) which type (treatability or equiv- 
alency) of petition is appropriate. The document also guides the 
user in preparing the petition. It shall be noted that the primary re- 
sponsibility for the development of the treatability petition lies with 
the generator of the waste. 2 figs., 1 tab. 


16239 (DOE/EIS—-0026-FS/SA1) Supplement analysis of 
transuranic waste characterization and repackaging activities 
at the idaho National Engineering Laboratory in support of the 
Waste Isolation Pilot Plant test program. USDOE Office of Envi 
ronmental Restoration and Waste Management, Washington, DC 
(USA). Mar 1991. 59p. Sponsored by USDOE, Washington, DC 
(USA). Order Number DE91010635. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This supplement analysis has been prepared to describe new in- 
formation relevant to waste retrieval, handling, and characterization 
at the Idaho National Engineering Laboratory (INEL) and to evalu- 
ate the need for additional documentation to satisfy the National 
Environmental Policy Act (NEPA). The INEL proposes to character- 
ize and repackage contact-handied transuranic waste to support 
the Waste Isolation Pilot Plant (WIPP) Test Phase. Waste retrieval, 
handling and processing activities in support of test phase activities 
at the WIPP were addressed in the Supplemental Environmental 
Impact Statement (SEIS) for the WIPP. To ensure that test-phase 
wastes are properly characterized and packaged, waste containers 
would be retrieved, nondestructively examined, and transported 
from the Radioactive Waste Management Complex (RWMC) to the 
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Hot-Fue! Examination Facility for headspace gas analysis, visual 
inspections to verify content code, and waste acceptance criteria 
compliance, then repackaging into WIPP experimental test bins or 
returned to drums. Following repackaging the characterized wastes 
would be returned to the RWMC. Waste characterization would 
help DOE determine WIPP compliance with US Environmental Pro- 
tection Agency regulations governing disposal of transuranic waste 
and hazardous waste. Additionally, this program supports onsite 
compliance with Resource Conservation and Recovery Act (RCRA) 
requirements, compliance with the terms of the No-Migration 
Variance at WIPP, and provides data to support future waste ship- 
ments to WIPP. This analysis will help DOE determine whether 
there have been substantial changes made to the proposed action 
at the INEL, or if preparation of a supplement to the WIPP Final 
Environmental Impact Statement (DOE, 1980) and SEIS (DOE, 
1990a) is required. This analysis is based on current information 
and includes details not available to the SEIS. 


16240 (DOE/EM/48063-1) Quality Assurance Program Plan 
tor the Waste Isolation Pliot Plant Experimental-Waste Charac- 
terization Program. USDOE Office of Environmental Restoration 
and Waste Management, Washington, DC (USA). Office of Waste 
Operations; BDM International, Inc., Germantown, MD (USA). 1 
Apr 1991. 168p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC01-90DP48063. Order Number DE91011151. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This Quality Assurance Program Plan (QAPP) identifies the qual- 
ity of data necessary to meet the specific objectives associated 
with the Department of Energy (DOE) Waste Isolation Pilot Plant 
(WIPP) Experimental-Waste Characterization Program (the Pro- 
gram). DOE plans to conduct experiments in the WIPP during a 
Test Phase of approximately 5 years. These experiments will be 
conducted to reduce the uncertainties associated with the predic- 
tion of several processes (e.g., gas generation) that may influence 
repository performance. The results of the experiments will be used 
to assess the ability of the WIPP to meet regulatory requirements 
for the long-term protection of human health and the environment 
from the disposal of TRU wastes. 37 refs., 25 figs., 18 tabs. 


16241 (DOE/RL-—91-08) Alternatives to land disposal of 
solid radioactive mixed wastes on the Hanford Site. Jacobsen, 
P.H. (Westinghouse Hanford Co., Richland, WA (USA)); Duncan, 
D.R. USDOE Richland Operations Office, WA (USA); Westinghouse 
Hanford Co., Richland, WA (USA). Mar 1991. 82p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC06-87RL10930. 
Order Number DE91010829. Source: OSTI; NTIS; GPO Dep. 

This report was prepared in response to the Hanford Federal Fa- 
cility Agreement and Consent Order (referred to as the Tri-Party 
Agreement) milestone M-25-00. The milestone statement is as fol- 
lows: “Provide annuai reports of studies/efforts that are in progress 
to identify alternatives to land disposal of radioactive mixed wastes. 
The annual reports will provide information regarding actions taken 
to minimize waste generation, recycle/recilaim wastes, or treat 
wastes.” 28 refs., 6 figs., 11 tabs. 


16242 (DOE/RL-91-18) 1990 Hanford Site annual waste re- 
duction report. Nichols, D.H. USDOE Richland Operations Office, 
WA (USA). Mar 1991. 55p. Sponsored by USDOE, Washington, 
DC (USA). Order Number DE91010110. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The US Department of Energy-Richland Operations (DOE-RL) 
has developed and implemented a Hanford Site Waste Minimiza- 
tion and Pollution Prevention Awareness Plan that provides overall 
guidance and direction on waste minimization and pollution preven- 
tion awareness to the four contractors who manage and operate 
the Hanford Site for the DOE-RL. Waste reduction at DOE-RL will 
be accomplished by following a hierarchy of environmental protec- 
tion practices. First, eliminate or minimize waste generation 
through source reduction. Second, recycle (i.e., use, reuse, or 
reclaim) potential waste materials that cannot be eliminated or min- 
imized. Third, treat all waste that is nevertheless generated to 
reduce volume, toxicity, or mobility before storage or disposal. The 
scope of the waste reduction program will include non-hazardous, 
hazardous, radioactive-mixed, and radioactive wastes. Hazardous 
waste generation was reduced by 148,918 kg during the 1990 re- 
porting period, which was primarily the result of source reduction 
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efforts involving excess materials and product substitution. 
Radioactive-mixed waste production was reduced by more than 
4,000 metric tons. The driving force for this increased savings over 
previous years was an anticipated shortage of adequate tank stor- 
age space. Adjusting the solvent extraction start-up parameters at 
the PUREX facility and better management of waste during 
transfers to tank storage account for more than 90% of the total re- 
duction. Recycling of low-level waste amounted to 612 kg, and 
source reduction of TRU waste contributed another 800 kg in sav- 
ings. A detailed breakdown of waste reduction accomplishments by 
waste type and method is provided. 10 refs., 3 figs., 6 tabs. 


16243 (DOE/RW-0306P) Quarterly report on program cost 
and schedule: First quarter FY 1991. USDOE Office of Civilian 
Radioactive Waste Management, Washington, DC (USA). [1991]. 
29p. Sponsored by USDOE, Washington, DC (USA). Source: OST] 
(Free of Charge). 

This report is intended to provide a summary of the cost and 
schedule performance for the Civilian Radioactive Waste Manage- 
ment Program. Historical and current cost profiles (extracted from 
the DOE Financial Information System) are presented for each of 
the major program elements. Also included in this report are the 
reference program schedule, the status of near-term program mile- 
stones and the status of the Nuclear Waste Fund revenues and 
disbursements. This report includes data through December 1990. 


16244 (DOE/RW-0307P) Site characterization progress re- 
port: Yucca Mountain, Nevada, April 1, 1990-September 30, 
1990, Number 3: Nuclear Waste Policy Act (Section 113). 
USDOE Office of Civilian Radioactive Waste Management, Wash- 
ington, DC (USA). Mar 1991. 169p. Sponsored by USDOE, 
Washington, DC (USA). Source: INIS; OSTI (Free of Charge). 

In accordance with the requirements of Section 113(b)(3) of the 
Nuclear Waste Policy Act of 1982 (NWPA), as amended, the US 
Department of Energy has prepared this report on the progress of 
site characterization activities at Yucca Mountain, Nevada, for the 
period April 1 through September 30, 1990. This report is the third 
of a series of reports that are issued at intervals of approximately 
six months during site characterization. The report covers a num- 
ber of new initiatives to improve the effectiveness of the site 
characterization program and covers continued efforts related to 
preparatory activities, study plans, and performance assessment. 
85 refs., 2 figs., 3 tabs. 


16245 (DOE/WIPP-90-002-Rev.2) Waste Isolation Pilot 
Plant Dry Bin-Scale Integrated Systems Checkout Pian: Revi- 
sion 2. Westinghouse Electric Corp., Carlsbad, NM (USA). Waste 
Isolation Div. Apr 1991. 66p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC04-86AL31950. Order Number 
DE91010648. Source: OSTI; NTIS; INIS; GPO Dep. 

In order to determine the long-term performance of the Waste 
Isolation Pilot Plant (WIPP) disposal system, in accordance with 
the requirements of the US Environmental Protection Agency 
(EPA) Standard 40 CFR 191, Subpart B, Sections 13 and 15, two 
performance assessment tests will be conducted. The tests are ti- 
tled WIPP Bin-Scale Contact Handled (CH) Transuranic (TRU) 
Waste Tests and WIPP In Situ Alcove CH TRU Waste Tests. These 
tests are designed to measure the gas generation characteristics of 
CH TRU waste. Much of the waste will be specially prepared to 
provide data for a better understanding of the interactions due to 
differing degradation modes, waste forms, and repository environ- 
mental affects. The bin-scale test is designed to emplace nominally 
146 bins. The majority of the bins will contain various forms of 
waste. Eight bins will be used as reference bins and will contain no 
waste. This checkout plan exercises the systems, operating proce- 
dures, and training readiness of personnel to safely carry out those 
specifically dedicated activities associated with conducting the bin- 
scale test plan for dry bins only. The plan does not address the 
entire WIPP facility readiness state. 18 refs., 6 figs., 3 tabs. 


16246 (DOE/WIPP-90-022C) Summary and status of TRU 
waste characterization. Drez, P.E.; Devarakonda, M. |. T. Com., 
Albuquerque, NM (USA). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-86AL31950. (CONF- 
910270-45: Waste management '91, Tucson, AZ (USA), 24-28 





Feb 1991). Order Number DE91011458. Source: 
INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) near Carlsbad, New Mex- 
ico, is a nuclear repository designed for the disposal of transuranic 
(TRU) wastes generated and/or stored at Department of Energy 
(DOE) facilities across the country. Characterization of the TRU 
waste is an integral part of showing compliance with regulations 
governing its transportation to the WIPP and subsequent storage 
and disposal at the WIPP. Available waste characterization infor- 
mation for the TRU wastes has been compiled and presented in 
various documents including the TRUPACT-I| Safety Analysis Re- 
port, and the WIPP No-Migration Variance Petition. The waste 
characterization information is primarily based on process knowl- 
edge, supplemented with limited sampling and analytical data. This 
paper summarizes the available waste characterization information 
for the TRU waste in the DOE system, and the basis for classifying 
the waste under a uniform system across all DOE sites. 8 refs., 1 
fig., 3 tabs. 


16247 (DOE/WIPP-90-024C) Design analysis of engineered 
alternatives tor the Waste isolation Pilot Plant. Myers, J.; Djord- 
jevic, S.; Adams, M.; Spangler, L.; Valdez, J.; Vetter, D.; Drez, P. |. 
T. Corp., Albuquerque, NM (USA). [1991]. 19p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-86AL31950. 
(CONF-910270—49: Waste management '91, Tucson, AZ (USA), 
24-28 Feb 1991). Order Number DE91011453. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The effectiveness of several engineered alternatives, designed to 
enhance the performance of the Waste Isolation Pilot Plant 
(WIPP), were evaluated relative to the performance of the baseline 
design. This evaluation was performed using a computer program 
reterred to as the Design Analysis Model which couples salt creep 
closure, brine inflow, gas generation and dissipation to realistically 
simulate these interrelated processes over a 10,000 year period 
following the decommissioning of the repository. Analyses of the 
baseline design and nine alternative designs were performed for 
the undisturbed repository conditions, as well as three human intru- 
sion events. Improvements in repository performance of up to four 
orders of magnitude were predicted for various engineered alterna- 
tive waste forms. 6 refs., 8 figs., 1 tab. 


16248 (DOE/WIPP-90-029C) Radon monitoring at the 
Waste Isolation Pilot Plant. Pendiebury, L.S. (USDOE Albu- 
querque Operations Office, Carlsbad, NM (USA). Waste Isolation 
Pilot Plant Project Office); Boyer, R.D.; Cordes, O.L. Westinghouse 
Electric Corp., Carlsbad, NM (USA). Waste Isolation Div. [1991]. 
8p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-86AL31950. (CONF-910270-54: Waste management '91, 
Tucson, AZ (USA), 24-28 Feb 1991). Order Number DE91011456. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A year-long radon monitoring program began in July 1990 at the 
Waste Isolation Pilot Plant (WIPP) to determine the background 
concentrations of radon (222Rn) in specific areas of interest. 
Electret-passive radon monitors (E-PERMs) were the primary mea- 
surement instruments used in one configuration to measure radon 
concentrations and in another configuration to measure the 
location-by-location gamma background radiation. Time-integrated 
radon concentrations for the first quarter of monitoring indicated 
that both surface and underground radon concentrations were less 
than 1.0 pCi/liter and that concrete liners of the Air Intake Shaft 
and Waste Shaft do not appear to increase the radon concentra- 
tions underground. 3 refs., 2 tabs. 


16249 (DOE/WIPP-90-034C) Vent hood concept for safely 
unloading TRUPACT-lis. Kelley, C.R. (Westinghouse Electric 
Corp., Carlsbad, NM (USA). Waste Isolation Div.); Swannack, D.L. 
Westinghouse Electric Corp., Carlsbad, NM (USA). Waste Isolation 
Div. [1991]. 5p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-86AL31950. (CONF-910270-55: Waste man- 
agement '91, Tucson, AZ (USA), 24-28 Feb 1991). Order Number 
DE91011455. Source: OSTI; NTIS; INIS; GPO Dep. 

Receipt of transuranic (TRU) waste in the TRUPACT-2 shipping 
package, implies a potential of receiving waste packages contami- 
nated with only alpha emitters or emitting hazardous gases. Due to 
the difficulty of rapidly detecting low-level alpha contamination, a 
strict contamination control system has been developed to check 
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incoming waste packages in a controlled environment. A part of 
this control is the use of a vent hood system for the TRUPACT-2 
shipping container unloading process. A clear final shroud with a 
monitored/filtered exhaust system has been designed and fabri- 
cated to permit direct surveillance of TRU waste packages prior to 
exposing personnel or facilities to possible radioactive contamina- 
tion or hazardous gases. This concept has also been adapted to 
similar evolutions in which packages are exposed that hold TRU or 
hazardous materials but cannot be directly monitored prior to open- 
ing. 


16250 (DOE/WIPP-90-035C) The Herfa-Neurode hazardous 
waste repository in bedded salt as an operating model for 
safe mixed waste disposal. Rempe, N.T. Westinghouse Electric 
Corp., Carlsbad, NM (USA). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-86AL31950. (CONF- 
910270-51: Waste management "91, Tucson, AZ (USA), 24-28 
Feb 1991). Order Number DE91011451. Source: OSTI; NTIS; 
INIS; GPO Dep. 

For 18 years, The Herfa-Neurode underground repository has 
demonstrated the environmentally sound disposal of hazardous 
waste in a former potash mine. Its principal characteristics make it 
an excellent analogue to the Waste Isolation Pilot Plant (WIPP). 
The Environmental Protection Agency has ruled in its first condi- 
tional no-migration determination that is reasonably certain that no 
hazardous constituents of the mixed waste, destined for the WIPP 
during its test phase, will migrate from the site for up to ten years. 
Knowledge of and reference to the Herfa-Neurode operating model 
may substantially improve the no-migration variance petition for the 
WIPP’s disposal phase and thereby expedite its approval. 2 refs., 1 
fig., 1 tab. 


16251 (DOE/WIPP-90-037C) Special features of nuclear 


“ waste repository ventilation system VIS-A-VIS experiences at 


the Waste Isolation Pilot Plant. Sethi, S.C. Westinghouse Electric 
Corp., Carlsbad, NM (USA). Waste Isolation Div. [1991]. 9p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC04-86AL31950. (CONF-910270-44: Waste management ‘91, 
Tucson, AZ (USA), 24-28 Feb 1991). Order Number DE91011459. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The paper presents an analysis and discussion of the under- 
ground ventilation system at the Waste Isolation Pilot Plant (WIPP). 
Particular emphasis is placed on specific repository-related require- 
ments and the gradual evolution of engineering designs relative to 
the WIPP Project scope. The ventilation system for a nuclear 
waste facility similar to WIPP is designed to provide a suitable en- 
vironment for personnel and equipment during normal activities. It 
is also designed to provide confinement and channeling of poten- 
tial airborne radioactive material in the event of an accidental 
release. It is desirable to identify and design all parallel activities 
and the required process equipment prior to completion of the 
repository mine final design. Such factors as ventilation require- 
ments, drift sizes, bulkhead sizes, and placement are dependent 
on these items. Mine creep closure properties must be factored 
into the mine and ventilation equipment design considerations. Ef- 
fects of natural ventilation pressures deserve due consideration in 
the design. Mine ventilation requirements are dominated by the 
diesel equipment to be operated in the underground horizon. WIPP 
engineers have also found it extremely desirable to have auto- 
mated real-time monitoring and control for the underground 
ventilation air. Final testing and balancing of the ventilation system 
is an extremely important startup requirement. 3 refs., 2 figs. 


16252 (DOE/WIPP—90-044C) Fracturing around excavations 
in salt at the WIPP. Cook, R.F. (Westinghouse Electric Corp., 
Carlsbad, NM (USA). Waste Isolation Div.); Roggenthen, W.M. 
Westinghouse Electric Corp., Carlsbad, NM (USA). Waste Isolation 
Div. [1991]. 10p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-86AL31950. (CONF-910728-12: 32. US sym- 
posium on rock mechanics, Norman, OK (USA), 10-12 Jul 1991). 
Order Number DE91011468. Source: OSTI; NTIS; GPO Dep. 

Salt is a plastic material when subjected to high confining pres- 
sures. However, salt can behave in a brittle manner with the 
development of fracturing when subject to deviatoric stresses and 
low confining pressures. Field data demonstrating brittle behavior 
have been collected and evaluated at the Waste Isolation Pilot 
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Plant (WIPP), in Carlsbad, New Mexico. This facility is being devel- 
oped to prove technology for the safe emplacement and storage of 
transuranic nuclear wastes in deep excavations in salt. Studies us- 
ing visual, instrumentation and geophysical techniques have been 
carried out in the underground facility to identify and characterize 
the types of fractures that develop around openings. 11 refs., 7 
figs. 


16253 (DOE/WIPP-90-054C) Regulatory assurance at the 
Waste Isolation Pilot Plant. Carrell, D.J. Westinghouse Electric 
Corp., Carisbad, NM (USA). Waste Isolation Div. [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC04-86AL31950. (CONF-910603-11: Annual meeting of the 
American Nuclear Society (ANS), Orlando, FL (USA), 2-6 Jun 
1991). Order Number DE91011463. Source: OSTI; NTIS; GPO 
Dep. 

The Regulatory Assurance Program at the Waste Isolation Pilot 
Plant (WIPP) was formally initiated in January 1990. This program 
was developed to ensure that regulatory requirements for the stor- 
age and disposal of transuranic wastes at the WIPP are met prior 
to receipt of waste for experimental purposes. Several unique 
approaches have been undertaken at the WIPP to meet this chal- 
lenge. 


16254 (DOE/WIPP-90-059-C) Mining: The beginning and 
the end of the nuclear cycle. Walls, J. Westinghouse Electric 
Corp., Carlsbad, NM (USA). Waste Isolation Div. [1991]. 6p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC04-86AL31950. (CONF-910603-16: Annual meeting of the 
American Nuclear Society (ANS), Orlando, FL (USA), 2-6 Jun 
1991). Order Number DE91011464. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Mining is one of the world’s oldest industries, with a rich history 
that has evolved into modern times. A new chapter in that history 
is currently being written in southeastern New Mexico at the Waste 
Isolation Pilot Plant (WIPP). The beginning phase of the nuclear in- 
dustry occurred when uranium was mined from the underground 
and processed to develop the first fuel source for the nuclear his- 
tory. The WIPP may well be the final chapter in closing out the 
nuclear cycle, by the disposal of nuclear waste 2150 feet in the 
underground repository. At the WIPP, traditional procedures for un- 
derground mining activities have been significantly altered in order 
to ensure underground safety and project adherence to numerous 
regulatory requirements. Innovative techniques have been devel- 
oped for the WIPP underground procedures, mining equipment, 
and operating environments. The mining emphasis is upon quality 
of the excavation, not, as in conventional mines, in the production 
of ore. . 


16255 (DOE/WIPP-91-005-Vol.1) Resource Conservation 
and Recovery Act Part B permit application: Volume 1. USDOE 
Albuquerque Operations Office, Carlsbad, NM (USA). Waste Isola- 
tion Pilot Plant Project Office. Feb 1991. 591p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-86AL31950. 
Order Number DE91011227. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) project was authorized by 
the Department of Energy National Security and Military Applica- 
tions of Nuclear Energy Authorization Act of 1980 (Public Law 
96-164) as a research and development facility to demonstrate the 
safe, environmentally sound disposal of transuranic (TRU) radioac- 
tive wastes derived from the defense activities of the United 
States. The WIPP facility is owned and operated by the US De- 
partment of Energy (DOE). The TRU waste to be received at WIPP 
consists largely of such items as laboratory glassware and utensils, 
tools, scrap metal, shielding, personnel protection equipment, and 
solidified sludges from the treatment of waste water. Approximately 
60 percent of this waste is “mixed,” that is, it is also contaminated 
with hazardous waste or hazardous waste constituents as defined 
by the Resource Conservation and Recovery Act (RCRA) and by 
the New Mexico Hazardous Waste Management Regulations 
(HWMP-5). Therefore, emplacement of TRU mixed waste in the 
WIPP repository is subject to regulation under HWMR-5 and 
RCRA. The permit application under the Resource Conservation 
and Recovery Act for WIPP is divided into five volumes. This docu- 
ment, Volume 1, contains a site and facility description of WIPP; 


42 ERA Vol. 16, No. 7 


procedures for waste analysis and characterization, testing, moni- 
toring, inspection, and training; hazard prevention, safety and 
security plans; plans for closure; and a discussion of other applica- 
ble laws. Also included are maps, photographs, and diagrams of 
the facilities and surrounding areas. 180 refs., 75 figs., 24 tabs. 


16256 (DOE/WIPP-—91-005-Vol.2) Resource Conservation 
and Recovery Act, Part B Permit Application: Volume 2, Ap- 
pendices B1, C1, C2. Westinghouse Electric Corp., Carlsbad, NM 
(USA). Waste Isolation Div. Feb 1991. 478p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-86AL31950. 
Order Number DE91011228. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) project was authorized by 
the Department of Energy National Security and Military Applica- 
tions of Nuclear Energy Authorization Act of 1980 (Public Law 
96-164) as a research and development facility to demonstrate the 
safe, environmentally sound disposal of transuranic (TRU) radioac- 
tive wastes derived from the defense activities of the United 
States. The WIPP facility is owned and operated by the US De- 
partment of Energy (DOE). The TRU waste to be received at WIPP 
consists largely of such items as laboratory glassware and utensils, 
tools, scrap metal, shielding, personnel protection equipment, and 
solidified sludges from the treatment of waste water. Approximately 
60 percent of this waste is “mixed,” that is, it is also contaminated 
with hazardous waste or hazardous waste constituents as defined 
by the Resource Conservation and Recovery Act (RCRA) and by 
the New Mexico Hazardous Waste Management Regulations 
(HWMP-5). Therefore, emplacement of TRU mixed waste in the 
WIPP repository is subject to regulation under HWMR-5 and 
RCRA. The permit application under the Resource Conservation 
and Recovery Act for WIPP is divided into five volumes. This docu- 
ment, Volume 2, contains Appendices B1, C1, and C2. These 
appendices describe the surface hydrology of the area, provide a 
description of the physical and chemical characteristics of wastes 
to be placed in WIPP, and outline a waste analysis plan which 
gives an overview of the total waste inventory planned for WIPP. 
34 refs., 107 figs., 27 tabs. 


16257 (DOE/WIPP-—91-005-Vol.3) Resource Conservation 
and Recovery Act, Part B permit application: Volume 3. US- 
DOE Albuquerque Operations Office, Carlsbad, NM (USA). Waste 
Isolation Pilot Plant Project Office. Feb 1991. 1647p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-86AL31950. 
Order Number DE91011226. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) project was authorized by 
the Department of Energy National Security and Military Applica- 
tions of Nuclear Energy Authorization Act of 1980 (Public Law 
96-164) as a research and development facility to demonstrate the 
safe, environmentally sound disposal of transuranic (TRU) radioac- 
tive wastes derived from the defense activities of the United 
States. The WIPP facility is owned and operated by the US De- 
partment of Energy (DOE). The TRU waste to be received at WIPP 
consists largely of such items as laboratory glassware and utensils, 
tools, scrap metal, shielding, personnel protection equipment, and 
solidified sludges from the treatment of waste water. Approximately 
60 percent of this waste is “mixed,” that is, it is also contaminated 
with hazardous waste or hazardous waste constituents as defined 
by the Resource Conservation and Recovery Act (RCRA) and by 
the New Mexico Hazardous Waste Management Regulations 
(HWMP-5). Therefore, emplacement of TRU mixed waste in the 
WIPP repository is subject to regulation under HWMR-5 and 
RCRA. The permit application under the Resource Conservation 
and Recovery Act for WIPP is divided into five volumes. This docu- 
ment, Volume 3, is Appendix C2 continued. This appendix contains 
information on shipping; inventories of chemicals present in waste; 
chemical compatibility of wastes; the methodology to determine 
compatibility; analytical data regarding volatile organic compounds 
(VOC), metals, and solvents; and a description of sampling pro- 
grams of waste drum gases. 


16258 (DOE/WIPP-91-005-Vol.4) Resource Conservation 
and Recovery Act, Part B Permit Application: Volume 4, Ap- 
pendices C3, C4, D1-D10. Westinghouse Electric Corp., Carlsbad, 
NM (USA). Waste Isolation Div. Feb 1991. 873p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-86AL31950. 
Order Number DE91011230. Source: OSTI; NTIS; INIS; GPO Dep. 





The Waste Isolation Pilot Plant (WIPP) project was authorized by 
the Department of Energy National Security and Military Applica- 
tions of Nuclear Energy Authorization Act of 1980 (Public Law 
96-164) as a research and development facility to demonstrate the 
safe, environmentally sound disposal of transuranic (TRU) radioac- 
tive wastes derived from the defense activities of the United 
States. The WIPP facility is owned and operated by the US De- 
partment of Energy (DOE). The TRU waste to be received at WIPP 
consists largely of such items as laboratory glassware and utensils, 
tools, scrap metal, shielding, personnel protection equipment, and 
solidified sludges from the treatment of waste water. Approximately 
60 percent of this waste is “mixed,” that is, it is also contaminated 
with hazardous waste or hazardous waste constituents as defined 
by the Resource Conservation and Recovery Act (RCRA) and by 
the New Mexico Hazardous Waste Management Regulations 
(HWMR-5). Therefore, emplacement of TRU mixed waste in the 
WIPP repository is subject to regulation under HWMR-5 and 
RCRA. The permit application under the Resource Conservation 
and Recovery Act for WIPP is divided into five volumes. This docu- 
ment, Volume 4, contains Appendices C3, C4, and Di-D10. These 
appendices cover information on environmental impacts, site char- 
acterization, geology and hydrology of the area, monitoring of the 
environment, compatibility of waste forms and containers, and re- 
moval of voiatile organic compounds (VOC). 


16259 (DOE/WIPP-91-005-Vol.5) Resource Conservation 
and Recovery Act: Part B, Permit application: Volume 5, Ap- 
pendices E1, H1, l1-3, K1, K2, L1. Westinghouse Electric Corp., 
Carlsbad, NM (USA). Waste Isolation Div. Feb 1991. 315p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
OSTI; 


AC04-86AL31950. Order Number DE91011229. Source: 
NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) project was authorized by 
the Department of Energy National Security and Military Applica- 
tions of Nuclear Energy Authorization Act of 1980 (Public Law 
96-164) as a research and development facility to demonstrate the 
safe, environmentally sound disposal of transuranic (TRU) radioac- 


tive wastes derived from the defense activities of the United 
States. The WIPP facility is owned and operated by the US De- 
partment of Energy (DOE). The TRU waste to be received at WIPP 
consists largely of such items as laboratory glassware and utensils, 
tools, scrap metal, shielding, personnel protection equipment, and 
solidified sludges from the treatment of waste water. Approximately 
60 percent of this waste is “mixed,” that is, it is also contaminated 
with hazardous waste or hazardous waste constituents as defined 
by the Resource Conservation and Recovery Act (RCRA) and by 
the New Mexico Hazardous Waste Management Regulations 
(HWMPR-5). Therefore, emplacement of TRU mixed waste in the 
WIPP repository is subject to regulation under HWMR-5 and 
RCRA. The permit application under the Resource Conservation 
and Recovery Act for WIPP is divided into five volumes. This docu- 
ment, Volume 5, contains Appendices E1, H1, 11-3, K1, K2, and 
L1. These appendices cover a RCRA ground water monitoring 
waiver, a list of job titles, the operational closure plan, the waste 
retrieval plan for wastes placed during the test phase, and listings 
of agreements between WIPP, DOE, and various state and federal 
agencies. 91 refs., 21 figs., 3 tabs. 


16260 (DOE/WIPP-91-012-Vol.1) Geotechnical Field Data 
and Analysis Report, July 1989—June 1990: Volume 1. Westing- 
house Electric Corp., Carlsbad, NM (USA). Engineering and 
Repository Technology Dept. Mar 1991. 102p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-86AL31950. 
Order Number DE91009977. Source: OSTI; NTIS; INIS; GPO Dep. 

The Geotechnical Field Data and Analysis Report documents the 
data obtained from geomechanical instruments in the underground 
at the Waste Isolation Pilot Plant (WIPP). The data are obtained as 
part of a routine monitoring program and do not include data from 
tests performed to support performance assessment studies by 
Sandia National Laboratories, the Scientific Advisor to the project. 
The purpose for obtaining the geomechanical data is to understand 
and predict performance of the repository during operations. During 
the Site and Preliminary Design Validation (SPDV) Program, the 
Architect/Engineer, for the project, produced quarterly reports to 
document the geomechanical performance of construction. Since 
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1987, after the completion of construction, the reports have been 
prepared annually by the Managing and Operating Contractor for 
the facility. This report includes data collected up to June 30, 1990, 
and describes the performance and conditions of selected areas 
from July 1, 1989, to June 30, 1990. 11 refs., 49 figs., 8 tabs. 


16261 (DP-MS—88-132) Low assay residue processing up- 
grades at the Savannah River Plant. Moore, E.N. Du Pont de 
Nemours (E.|.) and Co., Aiken, SC (USA). Savannah River Plant. 
[1988]. 21p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO9-76SR00001 ;ACO9-89SR18035. (CONF-8810174— 
11:  Plutonium/uranium recovery operations conference, Idaho 
Falls, ID (USA), 4-6 Oct 1988). Order Number DE91010038. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Savannah River Plant (SRP) has initiated developmental pro- 
grams to develop and implement technology to permit efficient 
recovery of plutonium from residues such as incinerator ash. Ex- 
tensive residue stockpiles exist within the DOE complex which 
require economic recovery. This paper provides an overview of the 
current efforts at SRP to install processes for efficient residue re- 
covery. 7 refs. 


16262 (DPSP-86-1164) Response to Environmental Policy 
Institute report on Savannah River Plant high-level waste man- 
agement. Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). 
Savannah River Plant; Westinghouse Savannah River Co., Aiken, 
SC (USA). 31 Dec 1986. 101p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC09-89SR18035 ;ACOS-76SR00001. 
Order Number DE91010919. Source: OSTI; NTIS; INIS; GPO Dep. 

In a recently published report entitled “Deadly Crop in the Tank 
Farm,” the Environmental Policy institute (EP!) presented its opin- 
ions on the hazards associated with waste management practices 
at SRP. The EPI's allegations were based on selected published 
Department of Energy and Du Pont reports and on raw data from 
the unpublished 200-Area Fault Tree Data Bank that it obtained in 
1983. Professional staff at SRP have reviewed the report in detail 
and have provided responses in this document to all significant EPI 
statements and recommendations. The responses are grouped into 
five major categories: Waste Management Operations — Past and 
Present, Accidents and Risks, Worker Exposure and Cancer Epi- 
demiology, Groundwater Contamination, and Long-Term Waste 
Management. An overview of the résponses is provided in the 
Summary, and the detailed responses are presented in the body of 
the report. 55 refs., 1 fig., 1 tab. 


16263 (EGG-M-90419) How does one communicate “isole- 
tion of wastes from and environments?”. Reno, H.W. 
(EG and G Idaho, Inc., idaho Falls, ID (USA)); Lattin, W.C.; Wal- 
ters, J.C. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1991]. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. (CONF-910270-38: Waste management '91, 
Tucson, AZ (USA), 24-28 Feb 1991). Order Number DE91010052. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Federal and state laws, rules, and regulations governing/ 
controlling management of radioactive, hazardous, and mixed 
radioactive-hazardous wastes are replete with discussions about 
storage and disposal. Whereas the meanings of these words are 
clear and simple, politicians, regulators, engineers, and scientists 
have so twisted the meanings that differences between them are 
slurred. This paper focuses on the misuse of these words and con- 
tends that what federal and state governments, scientific and 
engineering communities, and other parties want is isolation of 
wastes from people and environments. The paper illustrates how 
ancient peoples successfully isolated their trinkets from people and 
environments for millennia, using mostly stone-age tools. It argues 
that modern man should be capable of isolating his exotic trinkets 
from the same for multiple millennia, using modern metallurgical 
techniques, ceramic chemistry, and computer wizardry, augmented 
by a more precise vocabulary and revised educational strategy. 31 
refs. 


16264 (EGG-M-91057) Concrete longevity overview. 
Chang, W. (Envirosphere Co., Lyndhurst, NJ (USA)); Morreale, B. 
EG and G Idaho, Inc., Idaho Falls, ID (USA). [1991]. 10p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. (CONF-910270-40: Waste management ‘91, 
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Tucson, AZ (USA), 24-28 Feb 1991). Order Number DE91010064. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A number of compact host states and unaffiliated states are cur- 
rently selecting appropriate disposal technology and construction 
materials for their planned low-level radioactive waste (LLW) dis- 
posal facilities. Concrete is one of the candidate materials under 
consideration for the construction of LLW disposal facilities be- 
cause of its strength, durability, abundant availability, and relatively 
low cost. The LLW disposal facilities must maintain intruder barrier 
integrity for up to 500 years, without active maintenance after the 
first 100 years. The ability of concrete to survive for such a long 
time as a construction material is a critical issue. This report pro- 
vides a basic understanding of the composition and workings of 
concrete as a structural material in LLW disposal facilities and a 
description of degradation factors and state-of-the-art mitigative 
measures available to preserve the durability and longevity of con- 
crete. Neither the paper nor the report is intended to be a design 
guidance document, and neither addresses using cement as a 
waste solidification agent. 5 refs., 1 tab. 


16265 (EGG-WM-9451) Mixed waste treatment options tor 
wastes generated at the idaho National Engineering Labora- 
tory. Garcia, E.C. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
Jan 1991. 91p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC07-761D01570. Order Number DE91010074. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Idaho National Engineering Laboratory has generated mixed 
wastes (MWs) during its daily operations. MWs contain both 
radioactive and hazardous components, as defined by the Depart- 
ment of Energy and the Environmental Protection Agency. 
Treatment and disposal of stored MWs, as well as future generated 
MWs, are required to meet all regulations specified by the regulat- 
ing agencies. This report reviews proven and emerging 
technologies that can treat MWs. It also provides a method for se- 
lection of the appropriate technology for treatment of a particular 
waste stream. The report selects for further consideration various 
treatments that can be used to treat MWs that fall under Land Dis- 
posal Restrictions. The selection methodology was used to arrive 
at these treatments. 63 refs., 7 figs., 23 tabs. 


16266 (EGG-WTD-9383) In situ vitrification program treate- 
bility investigation progress report. Arrenholz, D.A. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Dec 1990. 74p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC07-761D01570. 
Order Number DE91010100. Source: OSTI; NTIS; INIS; GPO Dep. 
This document presents a summary of the efforts conducted un- 
der the in situ vitrification treatability study during the period from 
its initiation in FY-88 until FY-90. In situ vitrification is a thermal 
treatment process that uses electrical power to convert contami- 
nated soils into a chemically inert and stable glass and crystalline 
product. Contaminants present in the soil are either incorporated 
into the product or are pyrolyzed during treatment. The treatability 
study being conducted at the Idaho National Engineering Labora- 
tory by EG&G Idaho is directed at examining the specitic 
applicability of the in situ vitrification process to buried wastes con- 
taminated with transuranic radionuclides and other contaminants 
found at the Subsurface Disposal Area of the Radioactive Waste 
Management Complex. This treatability study consists of a variety 
of tasks, including engineering tests, field tests, vitrified product 
evaluation, and analytical models of the ISV process. The data col- 
lected in the course of these efforts will address the nine criteria 
set forth in the Comprehensive Environmental Response, Compen- 
sation, and Liability Act, which will be used to identify and select 
specific technologies to be used in the remediation of the buried 
wastes at the Subsurface Disposal Area. 6 refs., 4 figs., 3 tabs. 


16267 (EGG-WTD-9388) In Situ Vitrification preliminary 
hazards analysis. Wierman, T.E.; Purser, F.E. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). Nov 1990. 61p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO7-761D01570. Order 
Number DE91010022. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the preliminary hazards analysis in support 
of the Safety Analysis effort for the In Situ Vitrification (ISV) of ra- 
dioactive waste at the Idaho National Engineering Laboratory 
(INEL). The ISV system has been scrutinized for all possible haz- 
ard sources. Each source is then analyzed to determine mitigating 
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factors and possible consequences. These determinations were 
made without regard to probability and with the highest conser- 
vatism for consequences. These results will be used in the 
definition of accident scenarios and as input to the hardware de- 
sign process. 10 refs., 4 figs., 11 tabs. 


16268 (EPA-9360.7-06) Guidance for federal facilities on 
release notification requirements under CERCLA and SARA Ti- 
tle 3. Environmental Protection Agency, Washington, DC (USA). 
Office of Emergency and Remedial Response. Nov 1990. 30p. 
Sponsored by USDOE, Washington, DC (USA); Environmental 
Protection Agency, Washington, DC (USA). Source: INIS; OSTI 
(Free of Charge). 

The Comprehensive Environmental Response, Compensation, 
and Liability Act of 1980 (CERCLA or “Superfund”), as amended, 
creates a framework for Federal involvement in response to and 
cleanup of hazardous substance releases. Although many of its 
provisions deal with cleanup, liability, and compensation associated 
with inactive or abandoned hazardous waste sites, equally impor- 
tant parts of CERCLA address the reporting of and response to 
releases of hazardous substances as they occur. The statute es- 
tablishes a list of “hazardous substances,” of which there are 
currently 727. The CERCLA list contains hazardous substances 
identified under other statutes, including the Clean Water Act 
(CWS), the Clean Air Act (CAA), and the Resource Conservation 
and Recovery Act (RCRA). CERCLA also contains a provision au- 
thorizing the Administrator of the US Environmental Protection 
Agency (EPA) to add substances to the list that “when released 
into the environment may present substantial danger to the public 
health or welfare or the environment...” EPA is providing this guid- 
ance document so that Federal facilities may better understand the 
CERCLA and SARA Title 3 release notification requirements. The 
information is presented in a variety of formats, including questions 
and answers, fact sheets, scenarios, and a flowchart. A glossary of 
key terms also has been included in this document. 5 figs. 


16269 (INIS-mf-12714, pp. 369-374) Present status of stud- 
ies on incineration of trans-uranium nuclides (TRU) at JAERI. 
Kaneko, Y. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Mukaiyama, T.; Nishida, 
T. Japan Atomic Energy Research Inst., Tokyo (Japan). May 1990. 
778p. (CONF-900156-: 2. international symposium on advanced 
nuclear energy research - evolution by accelerators, Mito (Japan), 
24-26 Jan 1990). In Proceedings of the 2nd international sympo- 
sium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper discusses minor actinide transmutation with a burner 
reactor or with high energy and high current proton accelerators. 
The TRU transmutation research efforts made at JAERI (Japan 
Atomic Energy Research Institute) are outlined first. Major features 
of the actinide burner reactor are discussed focusing on the 
concept of actinides burner reactor, designing of ABRs, the charac- 
teristics of the ABRs designed, and designing of an ABR plant and 
fuel cycle facilities. Major features of the accelerator-driven target- 
core system are then addressed, focusing on the concept of high 
energy proton-induced transmutation system, basic design studies 
for hybrid TRU transmutation system, spallation integral experi 
ments, and development of intensive proton accelerators. Two ABR 
designs are shown. Burnup rate per year is highest in the P-ABR, 
which has the highest neutron flux and hardest neutron spectrum 
among the reactors studied. Preliminary design studies for the 
accelerator-driven TRU transmutation target-core system indicate 
that when a Na cooled TRU metal target is operated at the thermal 
power of 391 MW and with the beam current of 18.1 mA, this sys- 
tem can transmute about 111 kg TRU annually. (N.K.). 


16270 (INIS-mf-12817, pp. 79-85) Handling radioactive 
waste from nuclear power plants. Neumann, L. (Ustav Jaderneho 
Vyzkumu CSKAE, Rez (Czechoslovakia)). Ceskosiovenska 
Vedeckotechnicka Spolecnost, Ceske Budejovice (Czechoslovakia). 
Dum Techniky. 1990. 115p. (In Czech). (CONF-9003260-: Eco- 
nomic and ecological aspects of nuclear power development, Tabor 
(Czechoslovakia), 29-30 Mar 1990). In Economic and ecological 
aspects of nuclear power development. Order Number 
DE91627938. Source: OSTI; NTIS (US Sales Only); INIS. 





A concept of radioactive waste disposal from Czechoslovak nu- 
clear power plants has been developed envisaging the application 
of the technologies and equipment in CMEA member countries. 
The concept does not consider processing high-level radioactive 
wastes on Czechoslovak territory. The technologies designed for 
processing liquid and solid wastes are briefly described. The 
principal technology for processing liquid wastes consists in bitu- 
minization, cementation being a reserve technology. Vitrification is 
being considered for the Temelin nuclear power plant. The imple- 
mentation of approved technologies meets with serious difficulties. 
Solid wastes are sorted out and incombustible wastes are pressed 
in metal drums. Waste incineration has not yet been resolved. Two 
repositories have been established for final burial. The disposal 
system is comprehensive and safe but it is so far unproven and 
the electric equipment used is not at the world standard. (J.P.). 


16271 (INIS-mf-12817, pp. 95-103) Problems related to 
spent fuel from nuclear power plants. Malasek, E. 
(Ceskoslovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Ceske Budejovice (Czechoslovakia). Dum Techniky. 1990. 115p. 
(In Czech). (CONF-9003260—: Economic and ecological aspects of 
nuclear power development, Tabor (Czechoslovakia), 29-30 Mar 
1990). In Economic and ecological aspects of nuclear power devel- 
opment. Order Number DE91627938. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The concepts of safe spent fuel disposal applied in CMEA mem- 
ber countries and in Western countries are described. The siting of 
high-level! waste repositories has been studied in many countries 
taking into consideration geological and financial aspects. No final 
decision has so far been reached. A number of reports and 
methodological studies recommended by the IAEA has been avail- 
able to assist in the technical design of a geological repository. 
The concepts applied in some countries are presented. Spent fuel 
storage is a commonplace operation, both wet and dry storage 
techniques being used. Examples of facilities in operation are 
given. Several plants for spent fuel and high-level waste reprocess- 
ing are in operation, others are planned to be built in Belgium, 


France, Germany, Italy, the USSR, the UK, the Argentine, Japan, 
Canada, India, Brazil, and the US. Vitritication used for high-level 
wastes processing is briefly described. No contract has been 
signed between Czechoslovakia and the USSR concerning the ex- 
port of spent fuels to the Soviet Union, and no solution has been 
found in case of nonexistence of such a contract. (J.P.). 


16272 (JAERI-M-90-178) Development of partitioning 
method: Application of oxalic acid to denitration and extrac 
tion processes. Fujiwara, Takeshi (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Shirahashi, Koichi; Morita, Yasuji; Kubota, Masumitsu. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Oct 1990. 
26p. (In Japanese). Order Number DE91772217. Source: OST; 
NTIS (US Sales Only); INIS. 

The present paper describes the examination of the possibility to 
improve denitration and extraction processes by adding oxalic acid 
in the partitioning process which has been developed for the pur- 
pose of separating high-level liquid waste (HLW) into a few groups 
of elements. First, the effect of oxalic acid in the denitration of HLW 
was examined to reduce the amount of the precipitate formed dur- 
ing the denitration. As a result, it was found that it was possible to 
reduce the precipitation of molybdenum, zirconium and tellurium. 
However, some elements precipitated at any concentration of ox- 
alic acid. The addition of oxalic acid increased the amounts of 
precipitates of neodymium which was the representative of 
transuranic elements and strontium which was a troublesome ele- 
ment because of its heat generation. At the extraction process with 
DIDPA (diisodecyl phosphoric acid), oxalic acid was expected to 
prevent the third phase formation caused by iron, by making a 
complex with iron. However, the result showed that oxalic acid did 
not suppress the extraction of iron. The addition of oxalic acid was 
no effects on preventing the third phase formation. The influence of 
the presence of iron on the oxalate precipitation of rare earths was 
also examined in the present study. (author). 


16273 (JAERI-M—90-179) Diffusion experiment of a ra- 
dionuclide in granitic rock cores. Kumata, Masahiro (Japan 
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Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Sagawa, Tamio; Iwai, Takayuki; Suzuki, 
Takatsugu; Nishiyama, Katsue. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Oct 1990. 26p. (In Japanese). Order Number 
DE91772223. Source: OSTI; NTIS (US Sales Only); INIS. 

An effective diffusion coefficient of neptunium-237 which is one 
of hazardous long-lived radionuclide including high level radioactive 
waste was determined by using 40 mm diameter and 5 mm thick 
disks under an aerobic condition. An alpha autoradiography was 
performed for cross sections of a 20 mm thick granite disk to study 
the penetrated neptunium into granite. The effective diffusion coeffi- 
cient of neptunium diffused through a water saturated granite was 
about 2.5 x 10-'S m*/sec. The autoradiograph of solid state track 
detectors clearly showed that biotite constituting granite has stor- 
age pores and keep diffusing species in it. (author). 


16274 (JAERI-M-90-225) Density phenomena of an 
actinide-doped borosilicate waste glass. Inagaki, Yaohiro 
(Kyushu Univ., Fukuoka (Japan)); Furuya, Hirotaka; Banba, Tsune- 
taka; Matsumoto, Seiichiro; Morikawa, Kosi; Muraoka, Susumu; 
Tashiro, Singo. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Dec 1990. 19p. (In Japanese). Order Number 
DE91780256. Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of annealing treatment in the temperature range from 
200degC to 500degC on the density of an alpha-irradiated borosili- 
cate waste glass were studied by the method of post-irradiation 
annealing. In isochronal annealing increases in density were ob- 
served at annealing temperatures below 450degC. Conversely 
above that temperature the density decreased because of transi- 
tion temperature range of the waste glass. The density in 
isothermal annealing increased rapidly in the initial 5 hours and 
approached to its equilibrium value at each temperature. The impli- 
cation of these results were discussed using the model on the 
basis of the formation of helium bubbles in the glass and the re- 
covery of network distortion. (author). 


16275 (Jue}+-2383) Determination of toxic organic con 
stituents in radioactive waste. Fachinger, J.; Dix, S.; Linse, G.; 
Brodda, B.G. Forschungszentrum Juelich GmbH (Germany, F.R.). 
Inst. fuer Chemische Technologie. Sep 1990. 132p. (in German). 
Contract EAEC FI 1W/0222/D(AM). Order Number DE91782540. 
Source: OSTI; NTIS (US Sales Only); INIS. 

With regard to the commissioning of the Konrad repository for ra- 
dioactive waste with negligible heat development and with regard to 
the legal prohibition of storage of mixed wastes, there is a great in- 
terest in a technique allowing toxic organic waste to be detected in 
radioactive wastes in solidified cement. No real radioactive wastes 
were used for the examinations but model substances which also 
were solidified with cement. A part of these specimens was irradi- 
ated by a 4.2x10° Gy gamma dose in order to examine the 
influence of the radioactive radiation. The specimens were commin- 
uted after hardening. In the irradiated specimens, the headspace of 
the containers was examined by means of gas chromatography- 
thermal conductivity detector before the containers were opened in 
order to remove the specimens for comminuting. The organic sub- 
stances were isolated from the cement by extraction or steam 
distillation extraction. The extracts obtained were examined by 
means of gas chromatography-mass spectrometry. (orig/EF). 


16276 (Jue+-2394) Fabrication and characterization of ce- 
ramic for final disposal products by sol-gel process. Schmidt, 
S.0. Forschungszentrum Juelich GmbH (Germany, F.R.). inst. fuer 
Chemische Technologie; Technische Hochschule Aachen (Ger- 
many, F.R.). Oct 1990. 136p. (in German). Order Number 
DE91773717. Source: OSTI; NTIS (US Sales Only); INIS. 

The present work deals with the fixation of the high radioactive 
fission products from reprocessing of nuclear fuel. The objective of 
the investigations is the embedment of the fission products in a 
dense ceramic matrix (a-Al2O3), in order to provide a long-term 
stable and leach resistent waste product for a final repository. For 
the preparation of the waste product, the sol-gel technique has 
been chosen since this way promises low sintering temperatures 
and an excellent homogeneity of the product. Starting materials for 
the production of the matrix are aluminum nitrate as well as alu- 
minum alkoxide. The first step of the process is the preparation of 
a sol, i.e. a colloidal aqueous solution of Al,O3. After having added 
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the fission products, the sol is converted to a gel. The gei - con- 
taining the fission products mainly as oxides or hydroxides - is 
dried and sintered. Samples with a fission product content of 10 w/ 
© were subjected to leaching tests. The leaching rates were in the 
range from 1.0x10~’ to 1.5x10-°, thus demonstrating the ex- 
pected outstanding suitability for final disposal. For investigating 
the influence of individual elements to the matrix and for studying 
the formation of compounds, the fission products Sr, Ba, and Ce, 
and in addition Ca and Mg were added solely. The habitus of the 
corundum matrix is severely changed by these additives. X-ray 
diffraction patterns exhibit the formation of compounds, mainly of 
spinel type, at extremely low temperatures (950-1100deg C) and a 
homogeneous distribution of the compounds in the matrix. (orig.). 


16277 (Juel-Spez—573) Protection against flashback by 
means of backfilling with salt rock smalls. Deckardt, S. (Fach- 
hochschule Aachen (Germany, F.R.). Fachbereich 6); Toepfter, J.; 
Suttrop, F. Forschungszentrum Juelich GmbH (Germany, F.R.). 
Inst. fuer Chemische Technologie. Jul 1990. 52p. (in German). 
Contract BMFT KWA 5302 B6. Order Number DE91773765. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The ultimate disposal of radioactive waste in deep underground 
repositories, as e.g. salt domes, is investigated under many safety 
aspects, the aspect discussed here being the risk of hydrogen pro- 
duced by radiolytical processes in the waste cask escaping to the 
surrounding atmosphere in the borehole, forming an explosive mix- 
ture with the ambient air. The report investigates the capability of 
back fillings with salt rock smalls to inhibit the propagation of hydro- 
gen flames. The results obtained in principle confirm the quenching 
effect of salt rock smalis, an essential precondition being the grain 
size of the salt detritus, which has to include certain amounts of 
fine-crushed material of one tenth of a millimeter in size. This pre- 
condition is met by unfractionated salt detritus and by material of a 
grain size between 0 and 2 mm. It was not jet possible to study the 
flashback protection potential of backfillings against a flame front 
coming from below. Further investigations ought to be made vary- 
ing the volume and shape of the way of flame propagation. Only a 
few experiments could be done for investigating the impact of var- 
ied hydrogen concentration in the explosive mixture. (orig/HP). 


16278 (KAERI/RR-851/89) Studies on the establishment of 
nuclear safety policy. Koh, Byung Nam (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)); Moon, Kwang Nam; 
Park, Yun Pyo; Hong, Eon Yung; Lee, Byoung Oon. Korea Atomic 
Energy Research Inst., Daeduk (Republic of Korea). Jan 1990. 
127p. (in Korean). Order Number DE91630237. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The technical description for the safe isolation of radioactive 
waste and basic requirement for design needed being identified in 
order to assure long-term safety of the final radioactive waste man- 
agement. For this, final repository was divided into three systems, 
waste handling system, underground and surface facility. And the 
basic concept of each unit system was defined. Waste handling 
system was overall process from reception to final repository. 
Inspection items and its method, operation procedure, outline de- 
scription of each handling facility were reviewed in this system. In 
the case of underground facility, advantages and disadvantages of 
three kinds of access tunnel as well as backfiling and sealing 
method after disposal were evaluated. In the surface facility, water 
supply, electric power excavated rock bulk treatment facility and 
other utilities were analyzed. in addition, the capacity of each sys- 
tem was estimated. Based on these above, general operation 
procedure of repository and specific considerations for the design 
stage were presented, and overall layouts for the surface and un- 
derground facility were proposed. (author). 


16279 (KAERI/RR-868/89) Spent fuel storage process 
equipment development. Park, Hyun Soo (Korea Advanced En- 
ergy Research Inst., Daeduk (Republic of Korea)); Lee, Jae Sol; 
Yoo, Jae Hyung. Korea Atomic Energy Research Inst., Daeduk 
(Republic of Korea). Feb 1990. 271p. (in Korean). Order Number 
DE91630913. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear energy which is a major energy source of national en- 
ergy supply entails spent fuels. Spent fuels which are high level 
radioactive meterials, are tricky to manage and need high technol- 
ogy. The objectives of this study are to establish and develop key 
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elements of spent fuel management technologies: handling equip- 
ment and maintenance, process automation technology, colling 
system, and cleanup system. (author). 


16280 (KAERI/RR-884/89) The construction of solid waste 
form test facility. Park, Hun Hwee (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)); Kim, Joon Hyung; Lee, 
Byung Jik; Koo, Jun Mo; Kim, Jeong Guk; Jung, In Ha. Korea 
Atomic Energy Research Inst., Daeduk (Republic of Korea). Mar 
1990. 177p. (In Korean). Order Number DE91630914. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The solid waste form test facility (SWFTF) to test and/or evaluate 
the characteristics of waste forms, such as homogeniety, mechani- 
cal properties, thermal properties, waste resistance and leachability, 
have been constructed, and some equipments for testing actual 
waste forms has been purchased; radiocative monitoring system, 
glove box for the manipulator repair room, and uninteruppted 
power supply system, et al. Classifications of radioactive wastes, 
basic requirements and criteria to be considered during waste 
management were also reviewed. Some of the described items 
above have been standardized for the purpose of indigenigation. 
Therefore, safety assurance of waste forms, as well as increase in 
the range of participating of domestic companies in construction of 
further nuclear facilities could be obtained as results through con- 
structing this facility. In the furture this facility is going to be utilized 
not only for the inspection of waste forms but also for the periodic 
decontamination for extending the life time of some expensive radi- 
ological equipments using remote handling techniques. (author). 


16281 (KAERI/RR-894/89/GE) Characterization of disconti- 
nuity systems in gneiss formation. Kim, Jhin Wung (Korea 
Advanced Energy Research Inst., Daeduk (Republic of Korea)); 
Kang, Byoung Moo; Rhee, Chan Goo. Korea Atomic Energy Re- 
search Inst., Daeduk (Republic of Korea). May 1990. 88p. (in 
Korean). Order Number DE91629898. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Suitability evaluation for the site of radioactive waste disposal in- 
cludes the consideration on rock mass stability and groundwater 
flow condition, which reflects the attitude of discontinuities present 
in rock. The research work was done to develop the objective de- 
scriptive method and analysing techniques for the discontinuity 
system and to enhance techniques for predicting the extent of the 
system in subsurface. A descriptive method for evaluating disconti- 
nuities in gneissic rock mass was established. The distribution of 
discontinuities were analysed based on geometric, mechanical, and 
hydrogeological parameters. The various parameters of discontinu- 
ties were collected based on rock type, discontinuites were 
collection and plunge, trace length, roughness, aperture type. The 
three dimensional distribution and orientation of the system were 
synthesized. The results indicate that the discontinuities are com- 
posed of 3 major sets. The frequency, concentrations, spacings, 
trace lengths, and the interconnectivity index were estimated for 
the three sets. The frequency depends on depth but abnormal high 
frequency zone also exists. (author). 


16282 (KAERV/RR-895/89/HY) A study on the groundwater 
flow and hydrogeochemical interaction in fractured rock 
masses. Ahn, Jong Sung (Korea Advanced Energy Research inst., 
Daeduk (Republic of Korea)); Kim, Jhin Wung; Kim, Chun Soo; 
Kim, Jong Hun; Yun, Si Tae; Kim, Gye Nam; Jeong, Chan Ho; 
Kim, Jin Se. Korea Atomic Energy Research Inst., Daeduk (Repub- 
lic of Korea). Apr 1990. 248p. (in Korean). Order Number 
DE91629899. Source: OSTI; NTIS (US Sales Only); INIS. 

Since the major transport mechanism of radionuclides leaching 
from a repository is by flowing groundwater, the flow paths, volume 
and travel time of groundwater in rock mass should be evaluated 
and convincingly predicted. Hence, the main objectives of this 
study include: (1) Characterization of the subsurface fracture sys- 
tem developed in rock mass, (2) Evaluation rocks with regard to 
the retardation mechanism of geological media. A groundwater flow 
study has been carried out for granitic porphyry occurred in the 
2nd Yeonhwa mine which is located in Samchuck, Kangwondo. 
The fracture system in granitic porphyry has been studied on the 
basis of the existing surface geologic map and the sketch cards for 
tunnel geology, and accompanying field investigation. The ground- 
water system was analyzed by a numerical model of MODIFIED 





TRAFRAP WT for this study. Results are: (1) The groundwater 
flow system in fractured rock mass is governed by geological struc- 
ture and fracture systems. (2) In the mountaineous region, a 
common feature in the study site, the local flow system is con- 
trolled by the amount of precipitation and topographic effects. (3) 
Jeekyung Dong volcanic rocks consist of tuff, qtz trachyte, rhyolite, 
andesite and tuffaceous andesite with major minerals of chlorite, 
smectite illite, chabazite, pyroxene, pl, K-feldspar, hematite, calcite. 
(4) Pl phenocrysts in tuffs underwent the albitization. Calcite filled 
partly the secondary pores in pl phenocryst. The porous pumices 
and glassy materials are partially altered to clay minerals. (5) The 
phenocrysts in tuff are strongly fractured. Bubbles, dissolved pores 
and welded textures are observed in tuff. Other volcanic rocks, 
however, show welded and dense textures. (author). 


16283 (KAERI/RR-897/89/ST) A structural behavior study 
of rock caverns considering the effects of discontinuities. Kim, 
Jhin Wung (Korea Advanced Energy Research Inst., Daeduk (Re- 
public of Korea)); Kim, Sun Hoon; Seo, Jeong Moon; Choi, Kyu 
Seop; Kim, Dae Hong; Lee, Kyung Jin; Choi, In Gil; Lee, Dong 
Yong. Korea Atomic Energy Research Inst., Daeduk (Republic of 
Korea). Jun 1990. 208p. (In Korean). Order Number DE91629900. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this study is to understand the effects of 
discontinuities within rock masses on the structural behavior of un- 
derground rock caverns for radioactive waste disposal, and then 
develop a computer program for the structural analysis of rock cav- 
erns considering these effect of discontinuities. The behavior of 
rock masses, such as strength, deformation modes, ect., is very 
difficult to predict because discontinuities in the form of microcracks 
or joints are randomly distributed within rock masses. Discontinu- 
ties existing around the rock cavern for underground radioactive 
waste disposal may become the main transport pathways of ra- 
dionuclides, and reduce the strength of rock masses eventually 
causing the rock cavern structure unstable. Therefore, a compre- 
hensive understanding of the mechanical properties and behavior 
of discontinuous rock masses and an improvement of structural 
analysis methods are essential in order to understand the behavior 
of underground rock cavern structures properly in order to design 
safe and economic understanding the behavior of discontinuous 
rock masses is essential. Therfore, this study includes literature re- 
view on mechanical properties of and computational models for 
discontinuous rock masses, and on structures. Then, bases on the 
engineering judgement a suitable selection and slight modifications 
on computational models and analysis methods have been made 
before developing the structural analysis computer program for un- 
derground radioactive waste disposal structures. (author). 


16284 (K/HWP-1) Thermal treatment technology study and 
data base tor Department of Energy mixed waste. Gillins, R.L. 
(Science Applications International Corp., idaho Falls, ID (USA)); 
Steverson, E.M.; Balo, K.A. Oak Ridge K-25 Site, TN (USA). 
[1991]. 12p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO5-840T21400. (CONF-910270-42: Waste manage- 
ment '91, Tucson, AZ (USA), 24-28 Feb 1991). Order Number 
DE91011429. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has a wide variety of waste 
streams that must be treated to meet various regulations before fi- 
nal disposal. One category of technologies for treating many of 
these waste streams is thermal treatment. A study of known ther- 
mal treatment technologies was conducted to aid DOE in the 
development of strategies to meet its waste management needs. 
The study was specifically addressed to mixed waste, but it is also 
applicable to hazardous and radioactive wastes. The data collected 
in the study, along with other waste management data, are being 
included in a comprehensive data base that DOE is developing. 3 
rets., 1 fig. 


16285 (LA-12048-MS) Ten Thousand Years of Solltude?: 
On Inadverteni intrusion into the Waste isolation Pilot Project 
Repository. Benford, G. (Los Alamos National Lab., NM (USA)); 
Kirkwood, C.W.; Harry, O.; Pasqualetti, M.J. Los Alamos National 
Lab., NM (USA). Mar 1991. 42p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91010299. Source: OSTI; NTIS; INIS; GPO Dep. 
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This report documents the authors work as an expert team 
advising the US Department of Energy on modes of inadvertent in- 
trusion over the next 10,000 years into the Waste Isolation Pilot 
Project (WIPP) nuclear waste repository. Credible types of potential 
future accidental intrusion into the WIPP are estimated as a basis 
for creating warning markers to prevent inadvertent intrusion. A six- 
step process is used to structure possible scenarios for such 
intrusion, and it is concluded that the probability of inadvertent in- 
trusion into the WIPP repository over the next ten thousand years 
lies between one and twenty-five percent. 3 figs., 5 tabs. 


16286 (LA-12062-MS) FEHMN 1.0: Finite element heat and 
mass transfer code. Zyvoloski, G.; Dash, Z.; Kelkar, S. Los 
Alamos National Lab., NM (USA). Apr 1991. 118p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
Order Number DE91011347. Source: OSTI; NTIS; INIS; GPO Dep. 

A computer code is described which can simulate non-isothermal 
multiphase multicomponent flow in porous media. It is applicable to 
natural-state studies of geothermal systems and ground-water flow. 
The equations of heat and mass transfer for multiphase flow in 
porous and permeable media are solved using the finite element 
method. The permeability and porosity of the medium are allowed 
to depend on pressure and temperature. The code also has provi- 
sions for movable air and water phases and noncoupled tracers; 
that is, tracer solutions that do not affect the heat and mass trans- 
fer solutions. The tracers can be passive or reactive. The code can 
simulate two-dimensional, two-dimensional radial, or three- 
dimensional geometries. A summary of the equations in the model 
and the numerical solution procedure are provided in this report. A 
user’s guide and sample problems are also included. The main use 
of FEHMN will be to assist in the understanding of flow fields in the 
saturated zone below the proposed Yucca Mountain Repository. 33 
refs., 27 figs., 12 tabs. 


16287 (LA-UR-91-1335) High-power proton linac tor trans- 
muting the long-lived fission products in nuclear waste. 
Lawrence, G.P. Los Alamos National Lab., NM (USA). [1991]. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910505—19: Particle accelerator conference, 
San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91011434. Source: OSTI; NTIS; INIS; GPO Dep. 

High power proton linacs are being considered at Los Alamos as 
drivers for high-flux spallation neutron sources that can be used to 
transmute the troublesome long-lived fission products in defense 
nuclear waste. The transmutation scheme being studied provides 2 
high flux (> 10'*/cm?—s) of thermal neutrons, which efficiently 
converts fission products to stable or short-lived isotopes. A 
medium-energy proton linac with an average beam power of about 
110 MW can burn the accumulated Tc99 and 1129 inventory at the 
DOE’s Hanford Site within 30 years. Preliminary concepts for this 
machine are described. 3 refs., 5 figs., 2 tabs. 


16288 (LA-UR-91-1337) Waste characterization at Los 
Alamos National Laboratory. Corpion, J.C.; Grieggs, A.R. Los 
Alamos National Lab., NM (USA). [1991]. 10p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-9104204-5: First engineering and technology conference 
on waste management, San Juan (Puerto Rico), 24-26 Apr 1991). 
Order Number DE91011423. Source: OSTI; NTIS; GPO Dep. 
Most industries generate limited types of solid wastes of a result 
of their manufacturing processes. The Los Alamos National Labo- 
ratory (LANL), a research and development facility, generates a 
large variety of solid wastes, some exotic. Over 50,000 distinct 
waste streams are currently generated in the 43 square mile area 
defining LANL. These wastes include refuse, medical, infectious, 
hazardous, radioactive, and mixed wastes. LANL is subject to fed- 
eral and State oversight on matters concerning management of 
solid wastes. In order to assure regulatory agencies such as the 
New Mexico Environment Department (NMED) and the US Envi- 
ronmental Protection Agency (EPA) that the Laboratory is properly 
managing and disposing all solid wastes. LANL has undertaken an 
extensive waste characterization program to identify sources and 
ultimate disposition of all solid wastes. Given the number of solid 
waste streams expected, LANL has taken a two-pronged approach 
to characterizing wastes: (a) physical identification of all sources of 
solid wastes including interviews with waste generators; and (b) 
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characterization of wastes from the point of generation. The former 
approach consists of canvassing all structures within the LANL 
complex, interviewing waste generators, and identifying sources of 
waste generation. Data gathered by these interviews are compiled 
in a database in order to identify the types and rates of waste gen- 
eration and correct mismanagement of wastes identified during the 
interviews. The latter approach consists of characterizing all solid 
wastes which are controlled administratively or subject to stricter 
controls than municipal solid wastes (i.e., infectious, hazardous, ra- 
dioactive, and mixed wastes). This characterization forms the basis 
by which LANL will manage solid waste in accordance to NMED/ 
EPA regulations and US Department of Energy Orders. 8 refs., 3 


figs. 


16289 (LBL-25766) Transient diffusion of radionuclides 
from a cylindrical waste solid into fractured porous rock. Ahn, 
J. (Tokyo Univ. (Japan). Faculty of Engineering); Chambre, P.L.; 
Pigford, T.H. Lawrence Berkeley Lab., CA (USA). Sep 1990. 34p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. Order Number DE91010211. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper presents the numerical results of an analytical study 
for mass transfer and transport of radionuclides released from a 
cylindrical waste solid into water-saturated fractured porous rock. 
The purposes of this study are (1) to predict the diffusive mass flux 
from a cylindrical waste solid into a planar fracture and the sur- 
rounding rock matrix for the low-flow conditions wherein near-field 
mass transfer is expected to be controlled by molecular diffusion 
and (2) to investigate the effects of cylindrical geometry and of 
multidimensional matrix diffusion including diffusion in the directions 
parallel to the fracture plane. In the paper are presented the deriva- 
tion of an analytical solution for the time-dependent mass transfer 
from the cylinder for low-flow conditions and computer-code imple- 
mentation and numerical results. The problem was first proposed 
and solved analytically by Chambre. Numerical results are shown 
for (1) the diffusive mass fluxes from the cylindrical waste solid into 
the fracture and into the rock matrix, (2) the diffusive mass flux 
across the rock/fracture interface, and (3) the instantaneous 
concentration isopleths in the fracture and in the rock matrix. Com- 
parison of the present cylindrical model with previous planar 
models, wherein contaminant was assumed to be released only 
into the fracture and diffusion in the rock matrix was assumed to 
be one-dimensional perpendicular to the fracture plane, shows that 
the cylindrical model is more conservative than the planar models 
with respect to the mass transfer from the source into the fracture 
and with respect to the far-field transport, provided that diffusion is 
dominant in the fracture. 21 refs., 10 figs., 3 tabs. 


16290 (LBL-26428) Preciosure monitoring and pertor- 
mance confirmation at Yucca Mountain: Applicability of 
geophysical, geohydrological, and geochemical methods. 
Tsang, C.F. Lawrence Berkeley Lab., CA (USA). Jun 1989. 31p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. Order Number DE91010216. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The present paper presents considerations on studies that would 
be required for preclosure monitoring and performance confirmation 
of a nuclear waste geologic repository in an unsaturated zone. The 
critical parameters that should be monitored are reviewed and two 
scales of measurement relevant to monitoring activities, room scale 
and repository scale, are taken as a framework for investigation. A 
number of monitoring methods based on geophysics, geohydrol 
ogy, and geochemistry are briefly summarized for their potential 
usefulness for preclosure monitoring and performance confirmation 
of the geologic repository. Particular emphasis is given to measure- 
ment of the spatial distribution of parameters in contrast to 
single-point measurements of quantities. 12 refs., 1 fig., 1 tab. 


16291 (LBL-27863) Hydrologic characterization of trac- 
tured rocks: An interdisciplinary methodology. Long, J.C.S. 
(Lawrence Berkeley Lab., CA (USA)); Majer, E.L.; Martel, S.J.; 
Karasaki, K.; Peterson, J.E. Jr.; Davey, A.; Hestir, K. Lawrence 
Berkeley Lab., CA (USA); Nationale Genossenschaft fuer die 
Lagerung Radioaktiver Abfaelle (NAGRA), Baden (Switzerland). 
Nov 1990. 192p. Sponsored by USDOE, Washington, DC (USA). 
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DOE Contract AC03-76SF00098. (NDC-—12). Order Number 
DE91010219. Source: OSTI; NTIS; GPO Dep. 

The characterization of fractured rock is a critical problem in the 
development of nuclear waste repositories in geologic media. A 
good methodology for characterizing these systems should be fo- 
cused on the large important features first and concentrate on 
building numerical models which can reproduce the observed hy- 
drologic behavior of the fracture system. In many rocks, fracture 
zones dominate the behavior. These can be described using the 
tools of geology and geomechanics in order to understand what 
kind of features might be important hydrologically and to qualita- 
tively describe the way flow might occur in the rock. Geophysics 
can then be employed to locate these features between boreholes. 
Then well testing can be used to see if the identified features are 
in fact important. Given this information, a conceptual model of the 
system can be developed which honors the geologic description, 
the tomographic data and the evidence of high permeability. Such 
a model can then be modified through an inverse process, such as 
simulated annealing, until it reproduces the cross-hole well test be- 
havior which has been observed insitu. Other possible inversion 
techniques might take advantage of self similar structure. Once a 
model is constructed, we need to see how well the model makes 
predictions. We can use a cross-validation technique which sequen- 
tially puts aside parts of the data and uses the model to predict 
that part in order to calculate the prediction error. This approach 
combines many types of information in a methodology which can 
be modified to fit a particular field site. 114 refs., 81 figs., 7 tabs. 


16292 (LBL-27864) Analysis of the hydraulic data trom the 
MI fracture zone at the Grimsel Rock Laboratory, Switzerland. 
Davey, A.; Karasaki, K.; Long, J.C.S.; Landsfeld, M.; Mensch, A.; 
Martel, S.J. Lawrence Berkeley Lab., CA (USA). Oct 1989. 103p. 
Sponsored by USDOE, Washington, DC (USA); Swiss National Co- 
operative for the Storage of Nuclear Waste, Baden (Switzerland). 
DOE Contract AC03-76SF00098. (NDC—15). Order Number 
DE91010220. Source: OSTI; NTIS; INIS; GPO Dep. 

One of the major problems in analyzing flow and transport in 
fractured rock is that the flow may be largely confined to a poorly 
connected network of fractures. In order to overcome some of this 
problem, Lawrence Berkeley Laboratory (LBL) has been develop- 
ing a new type of fracture hydrology model called an equivalent 
discontinuum model. In this model the authors represent the dis- 
continuous nature of the problem through flow on a partially filled 
lattice. A key component in constructing an equivalent discontin- 
uum mode! from this lattice is removing some of the conductive 
elements such that the system is partially connected in the same 
manner as the fracture network. This is done through a statistical 
inverse technique called simulated annealing. The fracture network 
model is annealed by continually modifying a base model, or tem- 
plate such that the modified systems behave more and more like 
the observed system. In order to see how the simulated annealing 
algorithm works, the authors have developed a series of synthetic 
real cases. In these cases, the real system is completely known so 
that the results of annealing to steady state data can be evaluated 
absolutely. The effect of the starting configuration has been studied 
by varying the percent of conducting elements in the initial configu- 
ration. Results have shown that the final configurations converge to 
about the same percentage of conducting elements. An example 
using Nagra field data from the Migration Experiment (MI) at Grim- 
sel Rock Laboratory in Switzerland is also analyzed. 24 refs., 33 
figs., 3 tabs. 


16293 (LBL-28923) C-14 release and transport from @ nu- 
clear waste repository in an unsaturated medium. Light, W.B.; 
Zwahlen, £.D.; Pigford, T.H.; Chambre, P.L.; Lee, W.W.L. 
Lawrence Berkeley Lab., CA (USA). Jun 1990. 36p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO3-76SF00098. 
Order Number DE91010208. Source: OSTI; NTIS; INIS; GPO Dep. 

The release of '*C as '4CO, from partly failed spent fuel con- 
tainers has been analyzed by the flow of gases into and out of the 
containers. This flow of gases is driven by pressure differences, 
which are in turn caused by heating by the spent fuel. In this anal- 
ysis, the timing and size of holes in the containers are assumed to 
be given. A better means of predicting the time distribution and 
sizes of penetrations in nuclear waste containers is needed. For 





the purposes of far-field transport calculations, we have adopted 
release rates that are shown to be bonding for the large range of 
hole sizes studied. The transport of released '*COz has been ana- 
lyzed by transport in equivalent porous medium. The peak '*CO, 
concentration in pore gas at 350 m above the repository does not 
depend on the time of hole occurrence, although the time of pene- 
tration obviously affects the arrival and duration of exposure to 'C. 
Nor does water saturation have much effect on peak concentration. 
In this analysis we have used a constant gas Darcy velocity. We 
performed limited sensitivity analysis on gas Darcy velocity by us- 
ing values one order of magnitude above and below the published 
value. This probably gives us bounds on the likely gas Darcy ve- 
locity. Our calculations show that essentially all the released '*C 
will reach the ground surface in less than one half-life of '*C. How- 
ever, the quantities of '*C reaching the ground surface are so 
small that even if all containers fail at emplacement and conserva- 
tive dose factors are used, the resultant inhalation dose to the 
maximally exposed individual is about 0.1% of natural background 
radiation. 14 refs., 18 figs., 3 tabs. 


16294 (LBL—29064) Heat-pipe effect on the transport of 
gaseous radionuclides released from a nuclear waste con- 
tainer. Zhou, W.; Chambre, P.L.; Pigford, T.H.; Lee, W.W.L. 
Lawrence Berkeley Lab., CA (USA). Nov 1990. 11p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC03-76SF00098. 
(CONF-901105—119: Fall meeting of the Materials Research Soci- 
ety (MRS), Boston, MA (USA), 24 Nov - 1 dec 1990). Order 
Number DE91011893. Source: OSTI; NTIS; INIS; GPO Dep. 
When an unsaturated porous medium is subjected to a tempera- 
ture gradient and the temperature is sufficiently high, vadose water 
is heated and vaporizes. Vapor flows under its pressure gradient 
towards colder regions where it condenses. Vaporization and con- 
densation produce a liquid saturation gradient, creating a capillary 
pressure gradient inside the porous medium. Condensate flows to- 
wards the hot end under tne influence of a capillary pressure 
gradient. This is a heat pipe in an unsaturated porous medium. We 
study analytically the transport of gaseous species released from a 
spent-fuel waste package, as affected by a time-dependent heat 
pipe in an unsaturated rock. For parameter values typical of a po- 
tential repository in partially saturated fractured tuff at Yucca 
Mountain, we found that a heat pipe develops shortly after waste is 
buried, and the heat-pipe's spatial extent is time-dependent. Water 
vapor movements produced by the heat pipe can significantly af- 
fect the migration of gaseous radionuclides. 12 refs., 6 figs., 1 tab. 


16295 (LBL-29254) Equations for predicting release rates 
for waste packages in unsaturated tuft. Sadeghi, M.M.; Pigford, 
T.H.; Chambre, P.L.; Lee, W.W.L. Lawrence Berkeley Lab., CA 
(USA). Aug 1990. 25p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC03-76SF00098. Order Number 
DE91010212. Source: OSTI; NTIS; INIS; GPO Dep. 

Nuclear waste will be placed in the potential repository at Yucca 
Mountain in waste packages. Spent fuel assemblies or consoli- 
dated fuei rods and borosilicate glass in steel pour canisters will be 
enclosed in sealed containers. The waste package consists of the 
waste form, the cladding on spent fue! or the defense-waste pour 
canister, and the outside container. Current design calls for the 
waste packages to be surrounded by an air gap. Although the 
waste package is generally not seen as the primary barrier for 
nuclear waste isolation it must in fact meet specific regulatory re- 
quirements: substantially complete requirement and release-rate 
from the engineered barrier system [USNRC 1983]. This report 
gives derivations of equations for predicting releases rates. We 
consider the release of three types of species: solubility-limited 
species, species released congruent with solid-solid alteration of 
spent-fuel matrix or borosilicate glass, and readily soluble species 
from the fuel-cladding gap, gas plenum, and readily accessible 
grain boundaries. We develop analytic expressions for the release 
rates of individual constituents from each of these mechanisms. 
For a given species and for given parameters, the mechanism that 
results in the lowest predicted release rate is to be adopted as the 
rate-controlling mechanism for that species. Some of the equations 
are newly derived for this report, others are restated from earlier 
work. Release rates have been calculated for key radionuclides in 
a companion report. 11 refs., 7 figs. 
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16296 (LBL-29471) Near-field transport of radioactive 
chains. Kang. C.H. (Korea Atomic Energy Research Inst., Daeduk 
(Republic of Korea)); Chambre, P.L.; Pigford, T.H.; Lee, W.W.L. 
Lawrence Berkeley Lab., CA (USA). Sep 1990. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC03-76SF00098. 
(CONF-910435-69: 2. annual American Nuclear Society (ANS) in- 
ternational high level radioactive waste management conference, 
Las Vegas, NV (USA), 28 Apr - 3 may 1991). Order Number 
DE91011880. Source: OSTI; NTIS; INIS; GPO Dep. 

Much attention has been given to predicting the near-field mass 
transfer of a single radioactive species from a waste solid into sur- 
rounding porous material, but only limited consideration has been 
given to predicting the coupled mass transter of species in a ra- 
dioactive decay chain. Here we present an analysis that assumes 
that the members of a decay chain dissolve congruently with a 
solubility-limited matrix. Here “dissolution” reters to the net process 
of dissolving in ground water. A solid species that may temporarily 
dissolve in interacting with water to form a precipitate is not consid- 
ered to have dissolved. We give the general, non-recursive 
analytical solutions for the transport of a radioactive decay chain in 
a finite porous medium when nuclides are released Congueeny 
with the matrix. To illustrate we consider the decay chain - 
230Th — *26Ra from spent fuel. These solutions are useful and po- 
tentially important in performance assessment of nuclear waste 
repositories. 6 refs., 4 figs., 1 tab. 


16297 (LBL-29744) Transport of gaseous C-14 from a 
repository in unsaturated rock. Light, W.B. (Lawrence Berkeley 
Lab., CA (USA)); Chambre, P.L.; Lee, W. L.; Pigford. T.H. 
Lawrence Berkeley Lab., CA (USA). Sep 1990. 32p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC03-76SF00098 
Order Number DE91010207. Source: OSTI; NTIS; INIS; GPO Dep. 
The authors predict the transport of gaseous '*COz from a nu- 
clear waste repository in unsaturated rock using a porous-medium 
model. This model is justified if the appropriate modified Peclet 
number, which indicates equilibrium between gas in fractures and 
liquid in rock pores, is much less than unity. Numerical illustrations 
are given which are applicable to the proposed repository at Yucca 
Mountain which is 350 m underground. Maximum predicted concen- 
trations of '*CO, near the ground surface are comparable to the 
USNRC limit for unrestricted areas. Maximum predicted dose rates 
above ground are less than 1% of background. Travel times are 
predicted to be hundreds to thousands of years. For some cases, it 
is shown that the release rate from the source has negligible effect 
on concentrations at the ground surface. 15 refs., 10 figs., 1 tab. 


16298 (NUREG—1293-Rev.1) Quality assurance guidance 
tor a low-level radioactive waste disposal facility. Pittiglio, C.L. 
Jr.; Hedges, D. Nuclear Regulatory Commission, Washington, DC 
(USA). Apr 1991. 19p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Source: OST; NTIS; INIS; GPO. 

This document provides guidance to an applicant on meeting the 
quality control (QC) requirements of 10 CFR 61.12(j) for a low-level 
radioactive waste (LLRW) disposal facility. The QC requirements, 
pilus audits and managerial controls requirements, establish the 
need for developing a quality assurance (QA) program and the 
guidance provided herein. The criteria developed for this document 
are similar to the criteria developed tor Appendix B to Title 10 of the 
Code of Federal Regulations (10 CFR) Part 50. Although Appendix 
B is not a regulatory requirement for an LLRW disposal facility, the 
criteria that were developed for 10 CFR Part 50 are basic to any 
QA program. This document establishes QA guidance for the de- 
sign, construction, and operation of those structures, engineered or 
natural systems, and components whose function is required to 
meet the performance objectives of Subpart C of 10 CFR Part 61 
and to limit exposure to or release of radioactivity. 7 refs. 


16299 (NUREG/CP-0113, pp. 3.1) US Nuclear Regulatory 
Commission's Policy statement on below regulatory concern. 
Cool, D.A. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Oct 1990. In Trans- 
actions of the eighteenth water reactor safety information meeting. 
211p. Source: OSTI; GPO. 

The United States Nuclear Regulatory Commission has devel- 
oped a policy statement on Below Regulatory Concern (BRC) 
which will serve to establish a framework for future rulemaking and 
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licensing decisions exempting certain activities involving radioactive 
material from regulatory control on the basis that the risks are so 
small that further efforts to reduce them are not warranted. The 
policy is also intended to allow the NRC, Agreement States, and 
licensees to focus their resources toward addressing more signifi- 
cant risks from radioactive materials. The policy statement does 
not, in itself, exempt any materials from regulatory control, but will 
serve as a framework for potential applications such as release of 
formerly utilized sites for unrestricted public use, exempt distribu- 
tion of consumer products containing small quantities of radioactive 
material, the disposal of very low-level radioactive waste, and the 
recycle or reuse of slightly contaminated equipment and materials. 
The policy will contain numerical criteria for both individual and col- 
lective dose which will define when further efforts to reduce dose 
from a practice are not necessary in keeping with the ALARA 
concept. The policy will also describe the NRC plans for implemen- 
tation of the policy, and outline some of the information that would 
be necessary to support a request for exemption of a practice. 


16300 (NUREG/CP-0113, pp. 12.1-12.2) NRC’s HLW 
research program plant. Birchard, G.F. (Nuclear Regulatory Com- 
mission, Washington, DC (USA)). Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Oct 1990. In Transactions of the eighteenth water reactor safety in- 
formation meeting. 211p. Source: OSTI: GPO. 

High-level radioactive waste (HLW) is (1) irradiated reactor fuel, 
(2) liquid wastes resulting from the operation of the first cycle sol- 
vent extraction system, or equivalent, and the concentrated wastes 
from subsequent extraction cycles, or equivalent, in a facility for re- 
processing irradiated reactor fuel, and (3) solids into which such 
liquid wastes have been converted. Following the enactment of the 
Nuclear Waste Policy Amendments Act of 1987, the US Depart- 
ment of Energy (DOE) has been pursuing plans to dispose of HLW 
in a deep geologic repository at Yucca Mountain, NV. Before it can 
dispose of HLW, DOE must obtain a license for disposal from the 
US Nuclear Regulatory Commission (NRC). Although NRC regu- 
lates the disposal of HLW, the US Environmental Protection Agency 
(EPA) is responsible for setting the overall pertormance standard, 
40 CFR 191, for HLW disposal. NRC has issued its own HLW reg- 
ulation, 10 CFR 60, which is a set of mandatory guidelines that 
DOE must follow in order to meet the EPA standard and includes 
the EPA standard by reference (10 CFR 60.112). Within NRC, the 
Division of High-Level Waste Management (DHLWM) of the Office 
of Nuclear Material Safety and Safeguards (NMSS) has the respon- 
sibility tor licensing HLW disposal. The Waste Management Branch 
(WMB) of NRC's Office of Nuclear Regulatory Research operates a 
research program to support NMSS's HLW policies and decisions. 
This paper discusses WMB’s HLW research program plan. 


16301 (NUREG/CP-0113, pp. 12.5-12.6) Development and 
evaluation of a performance assessment methodology for 
analyzing the safety of a geologic repository for high-level ra- 
dioactive waste. McCartin, T.; Randall, J.; Margulies, T. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. In Transactions of the eighteenth 
water reactor safety information meeting. 211p. Source: OSTI; 
GPO. 

Beginning in 1976 the NRC [U.S. Nuclear Regulatory Commis- 
sion] directed research efforts towards the development of a 
performance assessment methodology to assess the long-term 
risks from radioactive waste disposal in deep geologic media. A 
performance assessment will be conducted by NRC to evaluate the 
compliance of a high-level waste (HLW) repository with the require- 
ments in 10CFR60.21 and the quantitative performance objectives 
in 10CFR60.112 and 60.113 and release limits set forth in the EPA 
HLW Standard, 40CFR191. The performance assessment is 
envisioned to include the selection and screening of scenarios, esti- 
mation of the consequences of the scenarios, and the presentation 
of results and uncertainties according to the pertinent regulatory re- 
quirements. Although the steps of a performance assessment are 
relatively straightforward, the application of a performance assess- 
ment methodology to an HLW disposal site requires understanding 
of the dominant hydrogeologic and geochemical phenomena of the 
site and the extrapolation of these site conditions over the thou- 
sands of years of regulatory concern. Current research involves: 
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(1) laboratory and field experiments to improve understanding of 
site characterization methods and dominant ground-water flow and 
radionuclide transport phenomena in unsaturated fractured tuff, (2) 
development of models to analyze and interpret field and labora- 
tory experiments and for estimating scenario consequences, (3) 
review and development of techniques for performing sensitivity 
and uncertainty analyses, and (4) examination of the applicability 
or validity of the developed models and methods. 


16302 (NUREG/CP-—0113, pp. 12.7-12.8) Low-level radioac- 
tive waste research program. O'Donnell, E.; Lambert, J. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. In Transactions of the eighteenth 
water reactor safety information meeting. 211p. Source: OST}; 
GPO 

In its efforts to ensure safe disposal of low-level radioactive waste 
(LLW), the Office of Nuclear Regulatory Research has developed a 
strategy for research on issues of concern to the U.S. Nuclear Reg- 
ulatory Commission. The plan provides a framework for the LLW 
research program to ensure the program and its products are re- 
sponsive and timely for use in NRC’s LLW regulatory program. The 
plan addresses technical and scientific issues associated with the 
disposal of LLW, presents program goals and ways for achieving 
them, establishes a long-term strategy for conducting the confirma- 
tory and investigative research needed to meet these goals, and 
includes schedules and milestones for completing the research. 
Areas identified for investigation include waste form and other ma- 
terial concerns, failure mechanisms and radionuclide releases, 
engineered barrier performance, site characterization and monitor- 
ing, and performance assessment. The plan calls for projects that 
analyze and test actual LLW and solidified LLW under laboratory 
and field conditions to determine leach rates and radionuclide re- 
leases; examine the radiological and chemical characteristics of 
decommissioning waste from nuclear power stations; examine the 
short- and long-term performance of concrete-enhanced LLW burial 
structures and high-integrity containers; investigate the long term 
effectiveness of disposal unit covers in controlling water infiltration 
into disposal units; examine the information needed at time of clo- 
sure for predicting future facility performance; attempt to develop a 
predictive model of the rate of radionuclide release at the boundary 
of waste disposal units; examine radionuclide transport behavior, 
pathways, uptake, and transfer coefficients of radionuclide releases 
from LLW disposal facilities; and attempt to predict water move- 
ment and contaminant transport through low-permeability saturated 
media and unsaturated porous media. 


16303 (NUREG/CP-0113, pp. 12.9-12.10) Low-level radioac- 
tive waste classification, waste form stability, failure 
mechanisms, and radionuclide releases. Reed, P.R. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. In Transactions of the eighteenth 
water reactor safety information meeting. 211p. Source: OSTI; 
GPO. 

Regulation of low-level radioactive waste (LLW) disposal facilities 
requires that the NRC staff have an understanding of the complex 
scientific and technical variables associated with classifying LLW 
for radionuclide and chemical content and ensuring the waste 
forms produced by the nuclear power stations and disposed in li- 
censed burial sites maintain stability for at least 300 years. This 
research paper discusses the low-level radioactive research plan 
for conducting research on issues of concern to the U.S. Nuclear 
Regulatory Commission associated with LLW classification, waste 
form stability, failure mechanisms of waste forms, radionuclide and 
chemical releases from cement solidified waste forms, and past ex- 
periences involving unsuccessful cement solidification of radwaste. 
The topics discussed include the regulatory need for performing 
the research studies, research strategies, current research activi- 
ties, applications of the research results to NRC's licensing and 
regulatory environment, and new research studies expected to be- 
gin in FY91. 


16304 


(NUREG/CP-0113, pp. 12.3-12.4) High-level nuclear 
waste research at the Center for Nuclear Waste Regulatory 
Analyses: A progress report. Patrick, W.C. (Southwest Research 
Institute, San Antonio, TX (USA)). Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 





Oct 1990. In Transactions of the eighteenth water reactor safety in- 
formation meeting. 211p. Source: OSTI; GPO. 

As the Federally Funded Research and Development Center 
(FFRDC) for the U.S. Nuclear Regulatory Commission (NRC), the 
Center for Nuclear Waste Regulatory Analyses (Center) has been 
charged with conducting a broad range of research in support of 
the NRC mission to ensure public health and safety related to the 
storage and disposal of high-level nuclear waste (HLW). This mis- 
sion, which is established under the Nuclear Waste Policy Act, 
requires that research be conducted to develop a sound technical 
basis for development and implementation of regulations and other 
guidance; to provide expertise and information required for inde- 
pendent assessment of license applications and prelicensing 
submittals; and to anticipate and evaluate problems of potential 
safety significance. This paper presents the results to date on six 
research projects which have been developed consistent with the 
overall mission of the NRC, the identified needs of the licensing of- 
fice of the NRC, and the HLW Research Program Plan. 


16305 (NUREG/CR-5537) Approaches for the validation of 
models used for performance assessment of high-level nu- 
clear waste repositories. Davis, P.A. (Sandia National Labs., 
Albuquerque, NM (USA)); Olague, N.E.; Goodrich, M.T. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of High-Level 
Waste Management; Sandia National Labs., Albuquerque, NM 
(USA). Mar 1991. 26p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(SAND~-90-0575). Source: OSTI; NTIS; INIS; GPO. 

The purpose of this report is to provide general approaches and 
concepts that can be applied in validation of models used in perfor- 
mance assessment of high-level waste (HLW) repositories. The 
approaches are based on a validation strategy that Sandia 
National Laboratories has implemented as participants in the Inter- 
national Transport Validation Study (INTRAVAL). This strategy 
focuses on the demonstration that performance assessment mod- 
els are adequate representations of the real systems they are 
intended to represent, given the pertinent regulatory requirements 
rather than proving absolute correctness from the purely scientific 
point of view. Positions that are taken consist of the following: due 
to the relevant time and space scales, models that are used to as- 
sess the performance of a HLW repository can never be validated; 
therefore, validation is a process that consists of building confi- 
dence in these models and not providing “validated” modeis; in this 
context, mode! validation includes comparisons to “reality,” 
however, adequacy for the given purpose is the overall goal; com- 
parisons to “reality” consist of comparing model predictions against 
laboratory and field experiments, natural analogues, and site- 
specific information; when comparing experimental data to model 
predictions, a model can be either “invalid” or “not invalid,” based 
on the null hypothesis concept, however, confidence in the model 
arises in finding a model to be “not invalid” over a wide range of 
conditions; an attempt should be made to consider in the validation 
process aii plausible conceptual models; and when comparing ex- 
perimentai data to model predictions, a logical systematic approach 
should be followed. This report discusses the definition of valida- 
tion in the context of performance assessment for HLW 
repositories, the need for validation, an approach to validation, and 
an approach to comparing model predictions with experimental 
data proposed by the authors. 21 refs., 1 fig. 


16306 (NUREG/CR-5713) & review of environmental condi- 
tions and pertormance of the commercial low-level radioactive 
waste disposal facility near Sheffield, Illinois. Murphy, E.M. (Pa- 
cific Northwest Lab., Richland, WA (USA)); Bergeron, M.P. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Low-Level 
Waste Management and Decommissioning; Pacific Northwest Lab., 
Richland, WA (USA). May 1991. 129p. Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (PNL-7621). Source: OSTI; NTIS; INIS; GPO. 
The Sheffield low-level radioactive waste (LLW) disposal site is 
located about 5 km southwest of the town of Sheffield, Bureau 
County, in northwestern Illinois. Low-level radioactive waste was 
buried at the site between August 1967 and April 1978. The 
ground-water system beneath the Sheffield site can be conceptual- 
ized as containing two separate aquifer systems: a regional 
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confined bedrock aquifer system and a local unconfined aquifer 
system in the shallow sequence of unconsolidated quaternary-aged 
sediments. The most significant hydrogeologic unit on the site is a 
pebbly-sand unit found within the Toulon Member of the Glastord 
Formation that grades into a coarse gravel with sand and pebbies 
east of the disposal site. In an area east of the site, a narrow, 
channel-like depression is filled with coarse, gravelly sand of the 
pebbly-sand unit of the Toulon Member, providing a hydraulic con- 
nection between the site and a nearby strip-mine lake. Three major 
problems resulting from the waste burial at the Sheffield site in- 
clude subsidence of trench covers, significant erosion and elevated 
concentrations of tritium in the vadose zone and ground water at 
Sheffield. 52 refs., 39 figs., 46 tabs. 


16307 (NUREG/CR-5714) Hydrogeologic performance as- 
sessment analysis of the low-level radioactive waste disposal 
tacility near Sheffield, Illinois. Bergeron, M.P. (Pacific Northwest 
Lab., Richland, WA (USA)); Holford, D.J.; Kemner, M.L.; Hostetler, 
C.J. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Low-Level Waste Management and Decommissioning; Pacific 
Northwest Lab., Richland, WA (USA). May 1991. 135p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. (PNL-7633). Source: OSTI: NTIS; 
INIS; GPO. 

A hydrogeologic performance assessment was conducted for the 
commercial low-level radioactive waste disposal site located about 
3 miles southwest of the town of Sheffield, in Bureau County, 
northwestern lilinois. The site has 21 trenches, which contain about 
900,000 meters*, of buried waste and about 60,000 curies of nu- 
clear by-product material. The disposal trenches cut through a 
complex series of Quaternary deposits, and are composed primar- 
ily of silts, clays, and sands. Ground water beneath the site, which 
ranges in depth from 1.5 to 14 meters, generally moves in two di- 
rections: northeast to east toward a strip-mine lake and south to 
southeast towards small tributary channels belonging to Lawson 
Creek, which eventually drains into the strip-mine lake southeast of 
the site. The results in the performance assessment, which fo- 
cused on the site ground-water pathway, suggest that tritium, 
strontium 90, and carbon 14 would be the only radionuclides re- 
leased from the Sheffield site in any significant concentrations. A 
comparison of simulated tritium concentrations east of the site in 
the time frame of the burial history would suggest that model re- 
sults are greater than the highest measured values by a factor of 2 
or 3. The discrepancy between actual and predicted concentrations 
likely reflects errors in the assumed tritium inventory estimates, 
availability in the inventory, and/or the actual release from the mul- 
titude of waste forms considered in the performance assessment. 
A comparison of transport results for strontium 90 and carbon 14 is 
not possible since neither has been detected in ground water near 
the site. 30 refs., 44 figs., 47 tabs. 


16308 (NWPO-SE-028-90) What comes to mind when you 
hear the words “nuclear waste repository?”: A study of 10,000 
images. Slovic, P. (Decision Research, Eugene, OR (USA)); Lay- 
man, M.; Flynn, J.H. Nevada Nuclear Waste Project Office, Carson 
City, NV (USA). Sep 1990. 68p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG08-85NV10461. Order Number 
DE91010606. Source: OSTI; NTIS; INIS; GPO Dep. 

Attempts by the federal government and the nuclear industry to 
develop sites for disposal of high-level and low-level radioactive 
wastes have been stymied by public and political opposition. The 
record of strenuous protest against nuclear waste repositories, as 
well as the findings of numerous public opinion surveys, make it 
clear that public opposition is widespread and deeply felt. It is also 
clear that there is an immense gap between the perceptions of the 
pubic and the views of technical experts and nuclear-industry offi- 
cials. Given the seriousness of nuclear waste as a public issue, it is 
surprising that there have been only a few attempts to understand 
the deeper meaning of nuclear fears and opposition to nuclear 
waste disposal sites, and to provide some insight into the nature 
and pervasiveness of people's concerns. One step toward a deeper 
understanding would be to define the origins of these concerns, 
the emotions and images that underlie them, and their tractability 
or stability over time. In the present study, the authors recorded 
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10,000 word-association images from more than 3,300 respon- 
dents to four surveys during the period between April, 1988 and 
January 1, 1990. Each of the 10,000 images was assigned to one 
of thirteen general or superordinate categories, which expressed 
the dominant theme of the response. All but one superordinate cat- 
egories contained subordinate categories. All in all there were 92 
distinct categories. The two dominant superordinate categories, (1) 
negative consequences and (2) negative concepts accounted for 
more than 56% of the total number of images. Many of the smaller 
categories and subcategories were also quite negative in tone. The 
five leading subordinate categories, dangerous toxic, death sick- 
ness, environmental damage, bad, and scary, accounted for more 
than 42% of the total number of images. 27 refs., 6 tabs. 


16309 (NWPO-SE-029-90) Evaluations of Yucca Mountain 
survey findings about the attitudes, opinions, and evaluations 
of nuclear waste disposal and Yucca Mountain, Nevada. Flynn, 
J.H. (Decision Research, Eugene, OR (USA)); Slovic, P.; Mertz, 
C.K.; Toma, J. Nevada Nuclear Waste Project Office, Carson City, 
NV (USA). Sep 1990. 58p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG08-85NV10461. Order Number 
DE91010607. Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides findings from three surveys conducted dur- 
ing the Fall 1989 as part of the socioeconomic research program 
sponsored by the Nevada Agency for Nuclear Projects. The US 
Congress passed the Nuclear Waste Policy Act (NWPA) in 1982 
and defined specific oversight responsibilities, including studies of 
socioeconomic effects and impacts, to the states in which potential 
high-level nuciear waste repositories might be located. The NWPA 
was amended in 1987 and Yucca Mountain, Nevada was desig- 
nated as the only site to be characterized (studied in detail) as a 
location for the nation’s first repository. These surveys were con- 
ducted so they couki provide information to the state of Nevada in 
its evaluation of the Yucca Mountain project. This report presents 
information from these surveys on two major areas. First, respon- 
dent evaluations of environmental hazards, especially nuclear 
waste facilities are reported. Second, an analysis is made of the 
Nevada State Survey to examine the public response to the posi- 
tions taken by the officials and institutions of Nevada in regard to 
the Yucca Mountain project. The survey data support a finding that 
the respondents from ail three surveys are seriously concerned 
about the environmental eftects of technological facilities and haz- 
ards. The evaluations of a nuclear waste repository especially is 
viewed as likely to produce adverse events and impacts in every 
aspect of its implementation, operation or long-term existence. 
When compared to other industrial or technological activities, a 
high-level nuclear waste repository is seen as the most feared and 
least acceptable. 36 tabs. 


16310 (NWPO-SE-030-90) Images of a place and vacation 
preferences: implications of the 1989 surveys for assessing 
the economic impects of a nuclear waste repository in Nevada. 
Slovic, P.; Layman, M.; Flynn, J.H. Nevada Nuclear Waste Project 
Office, Carson City, NV (USA). Nov 1990. 51p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG08-85NV10461. 
Order Number DE91010602. Source: OSTI; NTIS; INIS; GPO Dep. 

In July, 1989 the authors produced a report titled Perceived 
Risk, Stigma, and Potential Economic Impacts of a High-Level 
Nuclear-Waste Repository in Nevada (Slovic et al., 1989). That 
report described a program of research designed to assess the po- 
tential impacts of a high-level nuclear waste repository at Yucca 
Mountain, Nevada upon tourism, retirement and job-related migra- 
tion, and business development in Las Vegas and the state. It was 
concluded that adverse economic impacts potentially may result 
from two related social processes. Specifically, the study by Slovic 
et al. employed analyses of imagery in order to overcome con- 
cerns about the validity of direct questions regarding the influence 
of a nuclear-waste repository at Yucca Mountain upon a person's 
future behaviors. During the latter months of 1989, data were col- 
lected in three major telephone surveys, designed to achieve the 
following objectives: (1) to replicate the results from the Phoenix, 
Arizona, surveys using samples from other populations that con- 
tribute to tourism, migration, and development in Nevada; (2) to 
retest the original Phoenix respondents to determine the stability of 
their images across an 18-month time period and to determine 
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whether their vacation choices subsequent to the first survey were 
predictable from the images they produced in that original survey; 
(3) to elicit additional word-association images for the stimulus un- 
derground nuclear waste repository in order to determine whether 
the extreme negative images generated by the Phoenix respon- 
dents would occur with other samples of respondents; and (4) to 
develop and test a new method for imagery elicitation, based upon 
a rating technique rather than on word associations. 2 refs., 8 figs., 
13 tabs. 


16311 (NWPO-SE-032-90) Risk-induced social impacts: 
The effects of the proposed nuclear waste repository on resi- 
dents of the Las Vegas metropolitan area. Mushkatel, A.H. 
(Arizona State Univ., Tempe, AZ (USA)); Pijawka, K.D.; Dantico, M. 
Nevada Nuclear Waste Project Office, Carson City, NV (USA). Sep 
1990. 92p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG08-85NV10461. Order Number DE91010611. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report examines important and major impacts of the pro- 
posed high-level nuclear waste repository on Las Vegas 
metropolitan residents. The data utilized in the report consist of in- 
terview data collected in the 1988, Urban Risk Survey and data for 
Clark County residents collected as part of the 1989 Nevada Tele- 
phone Survey. The use of two different data sets which were 
collected at two distinct points in time permit for not only determina- 
tions of the consistency of opinions and risk perceptions, but also 
result in a compelling consistency of findings demonstrating the 
types of impacts described in the report. The repository is viewed 
as an extremely dangerous facility where accidents are perceived 
as inevitable, and the consequences may result in catastrophic 
impacts. Over the last few years, the negative imagery of the repos- 
itory, coupled with the view that the area may become stigmatized 
has amplified the perceived risks over the benefits. In addition, Las 
Vegas valley residents have little trust in the agencies empowered 
to ensure their safety and to mitigate the impacts from the facility. 
In this context it is difficult to believe that the federal agencies can 
regain much credibility among Clark County residents, or that the 
major impacts outlined in the report if the Yucca Mountain project 
becomes a reality will not come about. 20 refs., 3 figs., 36 tabs. 


16312 (NWPO-SE-033-90) Major sociocultural impacts of 
the Yucca Mountain high-level nuclear waste repository on 
nearby rural communities. Little, R.L. (Rocky Mountain Social 
Science (USA)); Krannich, R.S. Nevada Nuclear Waste Project 
Office, Carson City, NV (USA). Sep 1990. 173p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG08-85NV10461. 
Order Number DE91010605. Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides a summary of selected, potentially signifi- 
cant social and cultural impacts which have occurred, or which can 
be expected to occur, in four rural southern Nevada communities 
as a result of federal efforts to site a high-level nuclear waste 
repository at Yucca Mountain, Nevada. The focus here is upon the 
extant and potential future sociocultural impacts in Amargosa 
Valley, Beatty, Pahrump and Indian Springs, the four Nevada com- 
munities nearest to Yucca Mountain. Due in part to their proximity 
to the repository site, these communities are potentially vulnerable 
to a wide variety of “standard” socioeconomic and sociocultural 
effects associated with the construction and operation of an ex- 
tremely large and complex facility such as the proposed repository. 
In addition, their proximity to both the repository and to probable 
nuclear waste transportation corridors may increase the potential 
for certain “special” effects related to both real and perceived risks 
of handling and storing high-level radioactive waste materials. Data 
collected thus far suggests that the repository program has had 
only limited impacts on social and cultural conditions in the four 
study communities. 100 refs. 


16313 (NWPO-SE-034-90) Nuclear waste management: A 
comparative analysis of six counties. Emel, J. (Clark Univ., 
Worcester, MA (USA). Center for Technology, Environment, and 
Development); Cook, B.; Kasperson, R.; Renn, O.; Thompson, G. 
Clark Univ., Worcester, MA (USA). Center for Technology, Environ- 
ment, and Development. Nov 1990. 240p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG08-85NV10461. Order 
Number DE91010650. Source: OSTI; NTIS; INIS; GPO Dep. 





High-level nuclear waste (HLW) disposal is an integral part of nu- 
clear power production that has been seriously reckoned with for 
only two decades. Over the past ten years the research and devel- 
opment work aimed at providing facilities for the management of all 
types of radioactive waste has dramatically escalated. There ap- 
pears to be wide agreement on deep geological disposal of high- 
level wastes either on land or under the sea. We examined the six 
countries with the largest nuclear power industries apart from the 
US and USSR. These are Canada, France, Japan, Sweden, the 
United Kingdom, and West Germany. Because these countries 
have different social, political, economic, and cultural histories, they 
have given rise to a variety of experiences with waste policy and 
are at different stages in research and development, and in reposi- 
tory siting. However, we think some major areas of agreement in 
approach can be ascertained and contrasted with the US ap- 
proach. Our conclusions are divided into those relating to technical 
issues, those bearing upon programmatic issues and differences, 
and those that address issues of organization and political culture. 
105 refs., 8 figs., 9 tabs. 


16314 (NWPO-TR-012-89) Annotated bibliography of the 
physical data of Rainier Mesa and Yucca Mountain. Russell, 
C.E. (Nevada Univ., Reno, NV (USA). Water Resources Center). 
Nevada Nuclear Waste Project Office, Carson City, NV (USA). Sep 
1988. 57p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG08-85NV10461. Order Number DE91010612. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Yucca Mountain, located on and adjacent to the Nevada Test 
Site (NTS) has been designated as the only site to undergo char- 
acterization to determine if it meets the criteria to become the 
Nation's first high-level nuclear waste repository. During this pro- 
cess, care must be taken to not compromise the site’s integrity 
through excessive testing. In order to supplement the limited data 
to be gathered at Yucca Mountain, analog areas are to be consid- 
ered. This annotated bibliography was compiled by the Desert 
Research Institute to help investigate ways in which Rainier Mesa 
coukd either be used as a supplemental repository test site or 
where existing Rainier Mesa data can be used either to support or 
refute test results from Yucca Mountain. Rainier Mesa, the location 
of numerous underground nuclear tests on the NTS, possesses 
some geologic characteristics similar to those of Yucca Mountain, 
which makes it a likely candidate for comparison. Almost 500 refer- 
ences regarding geology, hydrology, meteorology, biology, and 
archaeology were annotated and entered alpha-numerically into the 
bibliography. These references were categorized into 50 topics 
which are defined in Section 2 and presented in Section 3. Each 
reterence is categorized as to whether it contains Yucca Mountain 
data, Rainier Mesa data, or both, and a final category consists of 
those reports that contain Rainier Mesa data that have already 
been applied to Yucca Mountain research. The annotated bibliogra- 
phy is presented in Section 4. 


16315 Process and apparatus for recovery of fissionable 
materials trom spent reactor fuel by anodic dissolution. Tom- 
czuk, Z.; Miller, W.E.; Wolson, R.D.; Gay, E.C. To Dept. of Energy. 
25 Aug 1989. USA Patent patent application 7-398,578. 24p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Order Number DE91011620. Source: OST!; NTIS; 
GPO Dep. 

An electrochemical process and apparatus for the recovery of 
uranium and plutonium from spent metal clad fuel pins is dis- 
closed. The process uses secondary reactions between U** 
cations and elemental uranium at the anode to increase reaction 
rates and improve anodic efficiency compared to prior art 
processes. In another embodiment of the process, secondary reac- 
tions between Cd* cations and elemental uranium to form 
uranium cations and elemental cadmium also assists in oxidizing 
the uranium at the anode. 5 figs. 


16316 


(PNC-TN—8410-90-004) Natural analogue study of 
long-term leaching behavior of vitrification glass: Weathering 
of voicanic glass in Fuji and izu-Oshima. Arai, Takashi (Power 
Reactor and Nuclear Fuel Development Corp., Tokai, lbaraki 
(Japan). Tokai Works); Yusa, Yasuhisa; Kamei; Gento. Power Re- 
actor and Nuclear Fuel Development Corp., Tokyo (Japan). Jan 


05 NUCLEAR FUELS 
0520 Waste Management 


1990. 56.p. (In Japanese). Order Number DE91772287. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the research on the formation disposal of high level radioac- 
tive wastes, the evaluation of the leaching behavior of vitrification 
glass over ultralong term is one of the important themes. There- 
fore, the research on the phenomena of quality change in natural 
environment of volcanic glass, of which the chemical composition 
resembles well, was carried out (natural analogue study). Among 
the pyroclastic fall deposit in Fuji and Izu Oshima Volcanoes, the 
examples of the weathering change of quality of basaltic glass over 
several hundreds-several thousands years were selected, and on 
the spot survey, the analysis of groundwater, SEM observation, 
EPMA and so on were carried out. As the results, the following 
facts were found. According to the review of the literatures on an- 
cient climate, the atmospheric temperature and precipitation in the 
past 3000 years were regarded as nearly the same as now. The 
products from the quality change were similar to the case of labo- 
ratory leaching experiment on vitrification glass. The measured ion 
concentration in groundwater agreed with the calculated values. 
(K.1.). 


16317 (PNC-TN—8410-90-046) Evaluation of plutonium mi- 
gration in artificial barrier (compacted bentonite) using 
leaching data of fully radioactive waste glass: Comparison 
with leaching model and limited solubility model. Miyahara, 
Kaname (Power Reactor and Nuclear Fuel Development Corp., 
Tokai, Ibaraki (Japan). Tokai Works); Ashida, Takashi; Kohara, Yuk- 
itoshi; Yusa, Yasuhisa; Sasaki, Noriaki. Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan). Mar 1990. 16p. (in Japan- 
ese). Order Number DE91772288. Source: OSTI; NTIS (US Sales 
Only); INIS. 

By using limited solubility model and leaching model, the evalua- 
tion of plutonium migration was carried out, and the results of 
evaluation with both models were compared, in this way, the appli- 
cability of the limited solubility model was examined. By using the 
test data on the rate of leaching and others for actual high level 
waste glass bodies made with the high level waste liquid gener- 
ated in the Tokai reprocessing plant, the calculation of plutonium 
migration in a finite thickness bentonite system was carried out by 
the computation code RELEASE. In both cases of using the limited 
solubility mode! and the leaching model, the difference in the 
amount of plutonium release was less than 10%. Accordingly, it 
was judged that under the condition of this calculation, the limited 
solubility model can be applied to plutonium. The method of evalu- 
ation, the data used for the evaluation and the results of evaluation 
are reported. (K.!.). 


16318 (PNL-7687) Complex concentrate pretreatment: FY 
1986 progress report. Lokken, R.O.; Scheele, R.D.; Strachan, 
D.M.; Toste, A.P. Pacific Northwest Lab., Richland, WA (USA). Mar 
1991. 43p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC06-76RL01830. Order Number DE91010984. Source: 
OSTI; NTIS; INIS; GPO Dep. 

After removal of the transuranics (TRU) by the TRUEX process, 
complex concentrate waste will be grouted for final storage. The 
purpose of this project, conducted at the Pacific Northwest Labora- 
tory, is to support a future decision to grout the complexant waste 
without destruction of the organic contents. It has been demon- 
strated that grouts with acceptable parameters for the 
Transportable Grout Facility can be made using actual waste. The 
acceptability of these grouts from a regulatory view seems to be 
less of a problem than previously. None of the organics found in 
the waste have been found on the EPA hazardous chemicals list. 
Two potential problems with the processing of the complex concen- 
trate wastes were identified during the use of the TRUEX process 
on samples of several milliliters. One was the amount of foam that 
is generated during acid addition to the alkaline waste. Some of 
this foam appears to be of a waxy nature but does redissolve 
when the waste is strongly acid. The second potential problem is 
that noticeable amounts of NO, gases are generated. No quantita- 
tive measure of the NO, gas generation was made. The problem 
relates to processing the waste in B-piant where there are no facili- 
ties to handle NO, gases. 5 refs., 4 figs., 4 tabs. 


16319 (PNL-SA-16659) The high pH chemical and radie- 
tion compatibility of various liner materials. Whyatt, G.; 
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Farnsworth, R. Pacific Northwest Lab., Richland, WA (USA). Jan 
1990. 16p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC06-76RL01830. (CONF-9001152—1: Symposium on 
geosynthetic testing for waste containment applications, Las Ve- 
gas, NV (USA), 23 Jan 1990). Order Number DE91011245. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A flexible membrane liner has been proposed to line a concrete 
vault in which liquid low-level radioactive waste will be solidified. 
High-density polyethylene (HDPE) and polypropylene liners were 
tested at the Pacific Northwest Laboratory in an EPA method 9090 
format to determine their chemical compatibility with the waste. Ra- 
diation effects were also investigated. The liners were immersed in 
a highly caustic (pH>14), primarily inorganic solution at 90°C. The 
liners were subjected to radiation doses up to 38.9 Mrad, which 
was the expected dose the liner would receive over a 30-year life 
inside the vault. Recent changes have placed the liner outside the 
vault. The acceptance criteria for judging the compatibility of the 
liner with radiation should be different than those used for judging 
chemical compatibility. The radiation damage over the life of the 
liner can be simulated in a short-term test. Both HDPE and 
polypropylene liners were judged to be acceptable from a chemical 
and radiation standpoint when placed outside of the vault, while 
several other liners were not compatible. Radiation did not have a 
significant effect on chemical degradation rates. 


16320 (PNL-SA-17300) Erosion corrosion of tanks during 
solid waste retrieval. Jensen, G.A.; Elmore, M.R.; Fow, C.L.; 
Shannon, D.W.; Stegen, L.C. Pacific Northwest Lab., Richland, WA 
(USA). Feb 1990. 8p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC06-76RL01830. (CONF-900210-59: 
Waste management ‘90: working towards a cleaner environment: 
waste processing, transportation, storage and disposal, technical 
programs and public education, Tucson, AZ (USA), 25 Feb - 1 mar 
1990). Order Number DE91011328. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Several million gallons of radioactive liquid and solid wastes are 
being stored in doubleshell tanks (DSTs) at the Department of En- 
ergy's Hanford Site in southeastern Washington. These wastes will 
be retrieved and processed to create a waste form suitable for per- 
manent disposal. Solids in some of these tanks have been settling 
for many years, creating sludge layers on the tank floors, and must 
be resuspended in the supernatant liquids before waste retrieval 
can begin. The waste will be retrieved from a tank using a sub- 
merged slurry pump in combination with one or more rotating slurry 
jet mixer pumps. The mixer pumps generate two opposing highvol- 
ume, high velocity jets of tank fluid and direct the jets at the settled 
solids. As the pump is slowly rotated, the jets sweep out arcs of 
fluid that suspend and mix the settled solids with the waste fluid. 
There is concern that the action of the jets will accelerate corrosion 
on the tank floor and wall. The Pacific Northwest Laboratory is per- 
forming tests to investigate this possibility. Two nonradioactive 
simulated wastes have been tested to date. The test results are re- 
ported here. Accelerated corrosion rates due to the action of the 
high-velocity slurry jets have been measured on samples of the 
tank material during the tests, but they appear to be low enough to 
allow the planned retrieval operations to be conducted safely. 5 
refs., 11 figs., 2 tabs. 


16321 


(PNL-SA-17431) Multi-dimensional modeling of un- 
saturated flow in the vicinity of exploratory shafts and fault 
zones at Yucca Mountain, Nevada. Rockhold, M.L. (Pacific North- 
west Lab., Richland, WA (USA)); Sagar, B.; Connelly, M.P. Pacific 
Northwest Lab., Richland, WA (USA). Jan 1990. 9p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO6-76RL01830. 


(CONF-900406-80: 1. international topical meeting on high-level 
radioactive waste management, Las Vegas, NV (USA), 8-12 Apr 
1990). Order Number DE91010837. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Modeling studies were conducted to determine the potential ef- 
fects of exploratory shafts on moisture distribution in the vicinity of 
an exploratory shaft facility, and the potential for development of 
perched water table conditions near fault zones in the unsaturated 
zone at Yucca Mountain, Nevada. Simulations were performed 
using PORFLO-3, an integrated finite-difference computer code de- 
signed to simulate fluid flow, heat transfer, and mass transport in 
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variably saturated porous and fractured media. Simulation results 
suggest that the modified permeability zones around exploratory 
shafts and faults may act as conduits for preferential flow of water 
in the welded tuff units at Yucca Mountain when locally saturated 
conditions and fracture flow occur. However, episodic pulses of 
water were damped out with depth in the model simulations so that 
moisture contents at the level of the proposed repository remained 
relatively unaffected. These simulation results also indicate a po- 
tential for lateral flow in the units overlying the proposed repository 
horizon. Perched water tables did not develop under the simulated 
conditions. 16 refs., 11 figs., 1 tab. 


16322 (PNL-SA-17692) Pertormance assesment of double- 
shell tank waste at Hanford. McNair, G.W.; Mitchell, D.H.; 
Nelson, R.W.; Lamar, D.A. Pacific Northwest Lab., Richland, WA 
(USA). Feb 1990. 11p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC06-76RL01830. (CONF-900210-60: 
Waste management ‘90: working towards a cleaner environment: 
waste processing, transportation, storage and disposal, technical 
programs and public education, Tucson, AZ (USA), 25 Feb - 1 mar 
1990). Order Number DE91011329. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The low-level liquid waste stored in double-shell tanks at Hanford 
will be solidified within a cementitious matrix (grout) and disposed 
of in subsurface vaults. This paper discusses activities related to 
the preparation of a site-specific performance assessment for grout 
disposal, as required by Department of Energy Order 5820.2A. 
Site-specific data are being used in the preparation of a perfor- 
mance assessment for the planned grout disposal system at 
Hanford. The assessment will estimate the incremental increase in 
radiological dose to future populations who, after loss of institu- 
tional control at the site, use groundwater downgradient of the 
disposal site. Increases in nonradiological species in water from a 
hypothetical well also will be estimated. Two-dimensional transport 
models are being used to estimate contaminant concentrations in 
groundwater. Sensitivity studies on various parameters are in 
progress. The performance assessment will be updated as addi- 
tional data become available. 16 refs., 2 tabs. 


16323 (PNL-SA-17751) Dittusion barrier properties of un- 
saturated paintbrush tuff rubble backfill. Conca, J. Pacific 
Northwest Lab., Richland, WA (USA). Apr 1990. 9p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC06-76RL01830. 
(CONF-900406—84: 1. international topical meeting on high-level 
radioactive waste management, Las Vegas, NV (USA), 8-12 Apr 
1990). Order Number DE91011799. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Diftusion coefficients (D) were experimentally determined in un- 
saturated tuff gravel to evaluate the effectiveness of tuff gravel and 
rubble as a diffusion barrier to ionic transport in the vadose zone. 
Gravel surface volumetric water contents and the D values ranged 
trom 1.5% to 7% and 10-® to 10~” cm*/sec, respectively, and de- 
pended upon gravel grain size. Internal water does not contribute 
to the diffusion coefficients measured in the tuff gravel which are a 
function only of the surface water contents. Humidity chamber ex- 
periments with both initially wet and initially dry tuff gravel show that 
the volumetric water content in the backfill in equilibrium with the 
near-field environment pore/fracture atmosphere of 100% humidity 
will be between 2% and 3%, but the surface will be air-dry and the 
diffusion coefficient will be below 10—'' cm?/sec. 11 refs., 7 figs. 


16324 (PNL-SA-17773) Evaluation of ORIGEN2 models 
against speni-tuel radiochemical measurements. Jenquin, U.P.; 
Guenther, R.J. Pacific Northwest Lab., Richland, WA (USA). Jun 
1990. 6p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. (CONF-900608-53: American Nuclear 
Society (ANS) annual meeting, Nashville, TN (USA), 10-14 Jun 
1990). Order Number DE91011236. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The ORIGEN2 code has been used to predict the quantities of 
isotopes in spent fuel provided by the Materials Characterization 
Center (MCC) in support of the US DOE Office of Civilian Radioac- 
tive Waste Management Program. The MCC took a number of fuel 
samples from the approved testing materials (ATMs) and measured 
the quantities of selected isotopes of interest to the repository pro- 
gram. The ORIGEN2 code was used to predict the quantities of 





radionuclides for spent fuel samples radiochemically analyzed by 
the MCC and for other unanalyzed samples provided to repository 
experimenters. Because the spent fuel ATMs include fuel samples 
with burnups from about 16,000 to 50,000 MWd/MTU, two ORI- 
GEN2 input libraries could potentially be used, depending on the 
burnup of the samples. Results using two of the PWR cross- 
section libraries were compared with measured data in an attempt 
to evaluate the appropriateness of each library. 8 refs., 2 tabs. 


16325 (PNL-SA-17823) Statistical methods to monitor the 
West Valley off-gas system. Eggett, D.L. Pacific Northwest Lab., 
Richland, WA (USA). Oct 1990. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
900977-9: Spectrum ’90: American Nuclear Society (ANS) 
international meeting on radioactive waste technologies, decontam- 
ination, and hazardous wastes, Knoxville, TN (USA), 30 Sep - 4 
oct 1990). Order Number DE91011336. Source: OSTI; NTIS; GPO 
Dep. 

The off-gas system for the ceramic melter operated at the West 
Valley Demonstration Project at West Valley, NY, is monitored dur- 
ing melter operation. A one-at-a-time method of monitoring the 
parameters of the off-gas system is not statistically sound. There- 
fore, multivariate statistical methods appropriate for the monitoring 
of many correlated parameters will be used. Monitoring a large 
number of parameters increases the probability of a false out-of- 
control signal. If the parameters being monitored are statistically 
independent, the control limits can be easily adjusted to obtain the 
desired probability of a false out-of-control signal. However, a high 
degree of correlation generally exists among the parameters being 
monitored in the off-gas system. This makes it very difficult to con- 
trol the probability of false calls (saying the system is out-of-control 
when it is in-control or saying the system is in-controi when it is ac- 
tually out-of-control). The interpretation of the individual control 
charts is difficult in the presence of correlation among the vari- 
ables. When a high degree of correlation exists, variable reduction 
techniques can be used to reduce the number of parameters. 
Principal components have been used as a variable reduction tech- 
nique. The principal component (PC) scores have desirable 
Statistical properties when the original variables are distributed as 
multtivariate normals. Two statistics derived from the PC scores and 
used to form multivariate control charts are outlined and their distri- 
butional properties reviewed. 2 rets., 2 figs. 


16326 


(PNL-SA-18146) A statistical approach for identity- 
ing nuclear waste glass compositions that will meet quality 
and processability requirements. Piepel, G.F. Pacific Northwest 
Lab., Richland, WA (USA). Sep 1990. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 


900977-8: Spectrum '90: American Nuclear Society (ANS) 
international meeting on radioactive waste technologies, decontam- 
ination, and hazardous wastes, Knoxville, TN (USA), 30 Sep - 4 
oct 1990). Order Number DE91011334. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Borosilicate glass provides a solid, stable medium for the dis- 
posal of high-level radioactive wastes resulting from the production 
of nuclear materials for United States defense needs. The glass 
must satisfy various quality and processability requirements on 
properties such as chemical durability, viscosity, and electrical con- 
ductivity. These properties depend on the composition of the waste 
glass, which will vary during production due to variations in nuclear 
waste composition and variations in the glass-making process. This 
paper discusses the experimentally-based statistical approach 
being used in the Hanford Waste Vitrification Plant (HWVP) Com- 
position Variability Study (CVS). The overall goal of the CVS is to 
identify the composition region of potential HWVP waste glasses 
that satisfy with high confidence the applicable quality and process- 
ability requirements. This is being accomplished by melting and 
obtaining property data for simulated nuclear waste glasses of vari- 
ous compositions, and then statistically developing models and 
other tools needed to meet the goal. 6 refs., 1 fig., 5 tabs. 


16327 (PNL-SA—18551) Effect of HNO3-Cerium (IV) decon- 
tamination on stainless stee| waste canisters. Westerman, F.E.; 
Mackey, D.B. Pacific Northwest Lab., Richland, WA (USA). Apr 
1991. 7p. Sponsored by USDOE, Washington, DC (USA). DOE 
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Contract ACO6-76RL01830. (CONF-910435—68: 2. annual Ameri- 
can Nuclear Society (ANS) international high level radioactive 
waste management conference, Las Vegas, NV (USA), 28 Apr - 3 
may 1991). Order Number DE91011243. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Stainless steel canisters will be filled with vitrified radioactive 
waste at the West Valley Demonstration Project (WYDP), West 
Valley, NY. After they are filled, the sealed canisters will be decon- 
taminated by immersion in a HNO3-Ce(IV) solution, which will 
remove the oxide film and a small amount of metal from the sur- 
face of the canisters. Studies were undertaken to determine the 
effect of this decontamination treatment on the legibility of the 
weld-bead canister identification label, and to determine whether 
this decontamination treatment could induce stress-corrosion crack- 
ing (SCC) in the AIS! 304L stainless steel (SS) canister material. 
Neither the label legibility nor the canister integrity with regard to 
SCC were found to be prejudiced by the proposed decontamina- 
tion treatment. 2 refs., 5 figs. 


16328 (RFP—4311) Waste drum gas generation sampling 
program at Rocky Flats during FY 1988. Roggenthen, D.K.; 
McFeeters, T.L.; Nieweg, R.G. EG and G Rocky Flats, Inc., Golden, 
CO (USA). Rocky Flats Plant. 11 Feb 1991. 17p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC34-90DP62349. 
Order Number DE91011006. Source: OSTI; NTIS; GPO Dep. 

Rocky Flats Plant Transuranic Waste Drums were sampled for 
gas composition. Combustibles, plastics, Raschig rings, solidified 
organic sludge, and solidified inorganic sludge transuranic waste 
forms were sampled. Plastic bag material and waste samples were 
also taken from some solidified sludge waste drums. A vacuum 
system was used to sample each layer of containment inside a 
waste drum, including individual waste bags. G values (gas gener- 
ation) were calculated for the waste drums. Analytical results 
indicate that very low concentrations of potentially flammable or 
corrosive gas mixtures will be found in vented drums. G(H2) was 
usually below 1.6, while G(Total) was below 4.0. Hydrogen perme- 
ability tests on different types of plastic waste bags used at Rocky 
Flats were also conducted. Polyvinyichloride was slightly more per- 
meable to hydrogen than polyethylene for new or creased material. 
Permeability of aged material to hydrogen was slightly higher than 
for new material. Solidified organic and inorganic sludges were 
sampled for volatile organics. The analytical results from two drums 
of solidified organic sludges showed concentrations were above 
detection limits for four of the 36 volatile organics analyzed. The 
analytical results for four of the five solidified inorganic sludges 
show that concentrations were below detection limits for all volatile 
organics analyzed. 3 refs., 5 figs., 2 tabs. 


16329 (SAND-85-7101) A thermomechanical _ tar-field 
model of Yucca Mountain: Yucca Mountain Site Characterize- 
tion Project. Brandshaug, T. (RE/SPEC, Inc., Albuquerque, NM 
(USA)). Sandia National Labs., Albuquerque, NM (USA); RE/SPEC, 
Inc., Albuquerque, NM (USA). Apr 1991. 109p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91012134. Source: OSTI; NTIS; INIS; GPO Dep. 

Thermal and mechanical finite element far-field models have 
been constructed for a potential repository site in the Topopah 
Spring Thermal/mechanical Unit at Yucca Mountain on the Nevada 
Test Site. The models reflect site-specific information that was 
available at the time of the study on the material properties and 
structural character of Yucca Mountain. The thermal model simu- 
lates transient heat transfer resulting from the emplacement of 
heat-generating nuclear waste in the repository. Simulation of boil- 
ing of the pore water is included in the model. The mechanical 
model simulates the tuff at Yucca Mountain as being an elastic’ 
plastic, isotropic, heterogeneous continuum with one ubiquitous 
vertical joint set. The initial conditions of the mechanical model are 
based on a gravitational stress field. The model uses the tempera- 
tures predicted by the thermal finite element model as input to 
predict thermal stresses and displacements induced by the pres- 
ence of the repository. Plasticity is incorporated in shear (fracture 
slip) and tension (fracture opening) by using a Mohr-Coulomb fail- 
ure criterion. 6 refs., 15 figs., 2 tabs. 


16330 (SAND—87-7079) A sensitivity study of the thermo- 
mechanical far-field model of Yucca Mountain: Yucce 
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Mountain Site Characterization Project. Brandshaug, T. 
(RE/SPEC, Inc., Albuquerque, NM (USA)). Sandia National Labs., 
Albuquerque, NM (USA); RE/SPEC, Inc., Albuquerque, NM (USA). 
Apr 1991. 267p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00789. Order Number DE91012332. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A sensitivity study has been conducted investigating the pre- 
dicted thermal and mechanical behavior of the far-field model of a 
proposed nuclear waste repository at Yucca Mountain. The model 
input parameters and phenomena that have been investigated 
include areal power density, thermal conductivity, specific heat ca- 
pacity, material density, pore water boiling, stratigraphic and 
topographic simplifications Young’s modulus, Poisson's ratio, coeffi- 
cient of thermal expansion, in situ stress, rock matrix cohesion, 
rock matrix angle of internal friction, rock joint cohesion, and rock 
joint angle of internal friction. Using the range in values currently 
associated with these parameters, predictions were obtained for 
rock temperatures, stresses, matrix failure, and joint activity 
throughout the far-field model. Results show that the range consid- 
ered for the areal power density has the most significant effect on 
the predicted rock temperatures. The range considered for the in 
situ stress has the most significant effect on the prediction of rock 
stresses and factors-of-safety for the matrix and joints. Predictions 
of matrix and joint factors-of-safety are also influenced significantly 
by the use of stratigraphic and topographic simplifications. 16 refs., 
75 figs., 13 tabs. 


16331 (SAND-88-3050) Calculation of heat capacities for 
tuffaceous units from the unsaturated zone at Yucca Moun- 
tain, Nevada: Yucca Mountain Site Characterization Project. 
Nimick, F.B. (Sandia National Labs., Albuquerque, NM (USA)); 
Connolly, J.R. Sandia National Labs., Albuquerque, NM (USA). 
May 1991. 69p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00789. Order Number DE91012366. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In the absence of experimentally determined heat capacity data, 
bulk-chemical analyses of 20 samples of tuffs from Yucca Mountain 
have been used to calculate heat capacities of the solid compo- 
nents of the tuffs as a function of temperature. These calculated 
values, which should be validated by experiments as soon as prac- 
ticable, have been combined with data on grain density, matrix 
porosity, lithophysal-cavity abundance, mineral abundance, in situ 
saturation, and the properties of water to estimate rock-mass ther- 
mal capacitances. In general, thermal capacitance is higher for 
tuffs with higher porosity for the same pore fluid; saturated tuffs 
have higher thermal capacitances than partially saturated or dry 
tufts. The heat capacity of the solid components provides a sec- 
ondary contribution. 34 refs., 14 figs., 9 tabs. 


16332 (SAND-88-7123) Boring and lining horizontal em- 
placement holes. Friant, J.E.; Brownell, K.H.; Floyd, |. Robbins 
Co., Kent, WA (USA). Apr 1991. 59p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91011269. Source: OSTI; NTIS; INIS; GPO Dep. 

Systems for and techniques for constructing suitable emplace- 
ment holes are being considered for an underground nuclear waste 
repository. This study is an investigation of methods to bore and 
line horizontal boreholes of varying lengths. The development pro- 
totype boring machine already designed has been selected to bore 
the long holes (350 ft.), while the method selected to bore short 
holes, 42, 58, and 75 ft. involves two separate systems: one to 
bore the hole, the other to line the hole. The systems described in 
this report are not off-the-shelf, but represent a reasonable exten- 
sion of current technology. 2 refs., 6 figs., 12 tabs. 


16333 (SAND-89-7069) Regional double-porosity soijute 
transport in the Culebra dolomite under brine-reservoir-breach 
release conditions: An analysis of parameter sensitivity and 
importance. Reeves, M. (INTERA, Inc., Austin, TX (USA)); 
Freeze, G.A.; Kelley, V.A.; Pickens, J.F.; Upton, D.T.; Davies, P.B. 
Sandia National Labs., Albuquerque, NM (USA); INTERA, Inc., 
Austin, TX (USA). Feb 1991. 242p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC04-76DP00789. Order Number 
DE91009617. Source: OSTI; NTIS; GPO Dep. 

A repository-breach scenario has been investigated in which a 
borehole is assumed to pass through the WIPP repository and to 
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strike a hypothetical brine reservoir located within the Castile For- 
mation. After plug degradation, this borehole is assumed to provide 
a pathway through which pressurized brine can transport repository 
wastes to the Culebra. To examine brine-reservoir parameter sensi- 
tivity and importance, the report considers three performance 
measures: peak brine discharge rate from the intrusion borehole to 
the Culebra, cumulative discharge over 10,000 years, and cumula- 
tive discharge over 100,000 years. To examine Culebra 
transport-parameter sensitivity and importance, the report consid- 
ers three performance measures: travel time, cumulative release 
over 10,000 years, and peak concentration, all evaluated at the 
WIPP boundary. In terms of its need for further characterization the 
report ranks borehole transmissibility first in importance, followed 
by Culebra-transport and reservoir-storage parameters. Matrix- 
diffusion parameters (e.g., matrix-block length) rank about evenly 
with convective-transport parameters (e.g., Darcy flux), indicating 
the significance of the matrix-diftusion mechanism for simulation of 
Culebra transport. Several findings are significant for performance- 
assessment studies. The report justifies the use of an exponential 
decay model for borehole flow. It also identifies a relatively large 
class of simulations (e.g., for travel-time and cumulative-release 
performance measures) for which a one-dimensional transport sim- 
ulation is acceptable, with the one coordinate axis aligned with a 
streamline of the steady-state Culebra flow field. The report cau- 
tions, however, that single-porosity models may not provide an 
acceptable alternative to a more realistic double-porosity simula- 
tion. 64 refs., 36 figs., 21 tabs. 


16334 (SAND-89-7147) Preliminary geohydrologic concep- 
tual model of the Los Medanos region near the Waste 
tsolation Pliot Plant for the purpose of performance assess- 
ment. Brinster, K.F. (Science Applications International Corp., 
Albuquerque, NM (USA)). Sandia National Labs., Albuquerque, NM 
(USA); Science Applications International Corp., Albuquerque, NM 
(USA). Jan 1991. 292p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. Order Number 
DE91009724. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes a geohydrologic conceptual model of the 
northern Delaware Basin to be used in modeling three-dimensional, 
regional ground-water flow for assessing the performance of the 
Waste !solation Pilot Plant (WIPP) in the Los Medanos region near 
Carlsbad, New Mexico. Geochemical and hydrological evidence in- 
dicates that flow is transient in the Rustler Formation and the 
Capitan aquifer in response to changing geologic, hydrologic, and 
climatic conditions. Before the Pleistocene, ground-water flow in 
the Rustler Formation was generally eastward, but uneven tilting of 
the Delaware Basin lowered the regional base level and formed 
fractures in the evaporitic sequence of rocks approximately parallel 
to the basin axis. Dissolution along the fractures, coupled with ero- 
sion, formed Nash Draw. Also, the drop in base level resulted in an 
increase in the carrying power of the Pecos River, which began in- 
cising the Capitarvaquiter near Carlsbad, New Mexico. Erosion and 
downcutting released hydraulic pressure that caused a reversal in 
Rustler ground-water flow direction near the WIPP. Flow in the 
Rustler west of the WIPP is toward Nash Draw and eventually to- 
ward Malaga Bend; flow south of the WIPP is toward Malaga 
Bend. 126 refs., 70 figs., 18 tabs. 


16335 (SAND-90-0574) Comparison of two risk assess- 
ment methodologies for high-level waste disposal in 
unsaturated media. Davis, P.A. (Sandia National Labs., Albu- 
querque, NM (USA)); Gallegos, D.P.; Hake, T.M.; Olague, N.E.; 
Price, L.L.; Piepho, M.G.; Goodrich, M.T.; Lee, C.E. Sandia Na- 
tional Labs., Albuquerque, NM (USA). Feb 1991. 73p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. Order Number DE91011266. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The US Department of Energy (DOE) is responsible for design- 
ing, obtaining a license for, and constructing a geologic repository 
for the disposal of commercial high-level radioactive waste. The 
candidate repository site is currently at Yucca Mountain in Nevada. 
Part of DOE’s responsibility is to assess compliance with the ap- 
propriate environmental regulations, including the Environmental 
Protection Agency's containment requirements in 40 CFR Part 191. 





Sandia National Laboratories (SNL) and Pacific Northwest Labora- 
tories (PNL) have been contracted to aid DOE in the assessment 
of total systems performance. SNL has been tasked with evaluat- 
ing and comparing the performance assessment methodologies 
developed by PNL and SNL, as applied to one conceptual model. 
In this report, SNL has attempted to reproduce, by way of a bench- 
mark exercise, the results of PNL’s preliminary risk assessment of 
the proposed repository at Yucca Mountain. In general, the results 
of the PNL analysis and the SNL benchmark of that analysis 
agreed quite well, in terms of both ground-water flow and transport 
of unretarded radionuclides. The largest discrepancy between the 
analyses was noted for transport of retarded radionuclides, and 
was the result of different techniques for calculating retardation fac- 
tors. 27 refs., 28 figs., 17 tabs. 


16336 (SAND-90-0584) Intergranular fluid compositions 
trom the Waste Isolation Pilot Plant (WIPP) southeastern New 
Mexico. Krumhansl, J.L.; Kimball, K.M.; Stein, C.L. Sandia National 
Labs., Albuquerque, NM (USA). 12 Mar 1991. 74p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91011768. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this study was to perform a systematic sampling 
of the intergranular brines that slowly “weep” from four of the main 
stratigraphic units exposed in the WIPP. This information was 
added to the data base on brine compositions used in performance 
assessment and also employed in characterizing Salado Formation 
hydrology at the repository horizon. Concentrations of Na, K, Mg, 
Ca, Cl, SO,4, and Br were all highly variable. It was also estab- 
lished that this variability reflects neither post-excavation 
evaporation nor imprecision in the analytical techniques. Composi- 
tional variability on the length scale of a few tens of centimeters is 
as large as that found over several hundreds of meters. Stratigra- 
phy did not appear to exert any control over weep brine 
compositions. Programmatically relevant applications of these re- 
sults are: (1) a valid performance assessment must consider the 
possibility of a wide range of brines, rather than carry out evalua- 
tions using a single “best” average brine, and (2) the Salado 
appears not to function as a continuous aquifer since brines origi- 


nating millions of years ago have failed to homogenize though 
separated by only short distances. 10 refs., 19 figs., 11 tabs. 


16337 (SAND-90-2081C) Analysis of early creep closures 
in geomechanically connected underground rooms in salt. 
Munson, D.E. (Sandia National Labs., Albuquerque, NM (USA)); 
Jones, R.L.; DeVries, K.L. Sandia National Labs., Albuquerque, NM 
(USA). [1991]. 8p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00789. (CONF-910728-5: 32. US sym- 
posium on rock mechanics, Norman, OK (USA), 10-12 Jul 1991). 
Order Number DE91009177. Source: OST!; NTIS; INIS; GPO Dep. 

Results from a large scale mine-by in situ test in salt show that 
excavation strains induced from an initial room have a strong influ- 
ence on subsequent near-by excavations. Geomechanically 
connected rooms also exhibit higher deformation rates, which are 
shown through calculation to be consistent with the most recent 
predictive analysis. 7 rets. 6 figs. 


16338 (SAND-90-2367C) The eftect of brine on the creep 
of WIPP salt in laboratory tests. Brodsky, N.S. (RE/SPEC, Inc., 
Rapid City, SD (USA)); Munson, D.E. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
910728-6: 32. US symposium on rock mechanics, Norman, OK 
(USA), 10-12 Jul 1991). Order Number DE91009446. Source: 
OSTI!; NTIS; INIS; GPO Dep. 

WIPP sak specimens were tested under creep conditions using a 
constant stress difference of 15 MPa, a temperature of 20°C, and 
confining pressures between 0.5 MPa and 15 MPa. After 8 days of 
testing, saturated brine was introduced around each specimen so 
that the strain-rate response to the change in moisture content 
could be measured. Brine always caused immediate changes in 
axial, radial, and volumetric strain rates. Strain rates returned to 
their pre-brine-introduction values only for tests conducted with 
confining pressures greater than 3.5 MPa. These data indicate that 
permanent moisture effects do not occur when the confining pres- 
sure is sufficient to suppress specimen dilation (microfracturing). 3 
refs., 10 figs., 1 tab. 
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16339 (SAND-90-2368C) Compaction and permeability of 
simulated waste. Luker, R.S. (Science Applications International 
Corp., Golden, CO (USA)); Thompson, T.W.; Butcher, B.M. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 10p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-910728-11: 32. US symposium on rock 
mechanics, Norman, OK (USA), 10-12 Jul 1991). Order Number 
DE91010870. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper focuses on the mechanical and hydraulic properties 
of simulated contact handled transuranic radioactive waste that are 
associated with the Waste isolation Pilot Project (WIPP). In particu- 
lar, the mechanical behavior of the simulated (nonradioactive) 
waste and its permeability after substantial time dependent com- 
paction are being measured to give input data for modeling 
contaminated brine flow in a geologic repository stratum. A number 
of deformation and permeability tests have been performed on ma- 
terials comprising this waste. A variety of material mixtures were 
used, including cloth, wood, metals (various geometries), plastics, 
and minerals (various grain size distributions). Prior to the perme- 
ability tests, specimens were loaded under a constant stress (2000 
psi) from 1 to 50 days and allowed to achieve a stable density 
state. Specimens, four inches in diameter with various lengths, 
were loaded axially via a piston and confined radially by the pres- 
sure vessel cylinder wall. Axial deformation was measured for 
production of stress-density and density-time curves. Subsequent 
to the deformation stage, which was terminated after evidence of 
density stabilization, brine was passed through the specimen for 
permeability measurements. Deformation and permeability 
measurements of the simulated waste material are presented. Per- 
meability values ranged through several orders of magnitude. 3 
refs., 5 figs., 2 tabs. 


16340 (SAND—S0-2398C) The structural response of WIPP 
disposal room with internal gas generation. Weatherby, J.R.; 
Arguello, J.G.; Butcher, B.M.; Stone, C.M. Sandia National Labs., 
Albuquerque, NM (USA). [1991]. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9107281: 32. US symposium on rock mechanics, Norman, OK 
(USA), 10-12 Jul 1991). Order Number DE91008188. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A structural finite element analysis is presented that examines 
the effect of internal gas generation on the response of a perfectly 
sealed disposal room mined from a bedded salt formation. The gas 
pressure build-up inside of the room, the stress field in the salt for- 
mation, and the consolidation of the room contents are examined. 
Numerical results indicate that, under perfectly sealed conditions, 
the gas pressure will exceed the lithostatic stress. Even at the 
highest internal pressure, all principal stresses in the salt formation 
remain compressive. 8 refs., 7 figs. 


16341 (SAND-90-2399C) The closure of WIPP disposal 
rooms filled with various waste and backfill combinations. 
Weatherby, J.R.; Brown, W.T.; Butcher, B.M. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 10p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-910728-2: 32. US symposium on rock mechanics, Nor- 
man, OK (USA), 10-12 Jul 1991). Order Number DE91008187. 
Source: OST!; NTIS; INIS; GPO Dep. 

Two-dimensional finite element analyses were used to investi- 
gate the closure of Waste Isolation Pilot Plant (WIPP) disposal 
rooms filled with backfill and rooms filled with a combination of 
waste and backfill. Two different backfill materials were considered. 
The analyses provide estimates of the porosity in the disposal 
room as a function of time. These results have been used to help 
evaluate the suitability of the backfill materials for use in the repos- 
itory. 8 refs., 6 figs., 2 tabs. 


16342 (SAND-90-2423C) WIPP [Waste isolation Pilot Plant] 
intermediate scale borehole test: A pretest analysis. Argueelio, 
J.G. Sandia National Labs., Albuquerque, NM (USA). [1991]. 11p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910728-3: 32. US symposium on rock 
mechanics, Norman, OK (USA), 10-12 Jul 1991). Order Number 
DE91008192. Source: OSTI; NTIS; INIS; GPO Dep. 

A three-dimensional finite element structural analysis of the Inter- 
mediate Scale Borehole Test at the Waste Isolation Pilot Plant 
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(WIPP) has been performed. The analysis provides insight into 
how a relatively new excavation in a creeping medium responds 
when introduced into an existing pillar which has been undergoing 
stress redistribution for 5.7 years. The stress field of the volume of 
material in the immediate vicinity of the borehole changes signifi- 
cantly when the hole is drilled. Closure of the hole is predicted to 
be larger in the vertical direction than in the horizontal direction, 
leading to an ovaling of the hole. The relatively high stresses near 
the hole persist even at the end of the simulation, 2 years after the 
hole is drilled. 12 ref., 10 figs. 


16343 (SAND-—90-2481) Rationale for revised bin-scale gas- 
generation tests with contact-handied transuranic wastes at 
the Waste Isolation Pilot Plant. Lappin, A.R. (Sandia National 
Labs., Albuquerque, NM (USA)); Gotway, C.A.; Molecke, M.A.; 
Hunter, R.L.; Lorusso, E.N. Sandia National Labs., Albuquerque, 
NM (USA). Feb 1991. 291p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC04-76DP00789. Order Number 
DE91012104. Source: OSTI; NTIS; INIS; GPO Dep. 

The gas-generation characteristics of contact-handied transuranic 
waste from Rocky Flats Plant (RFP) and Idaho National Engineer- 
ing Laboratory (INEL) will be tested at the Waste Isolation Pilot 
Piant (WIPP) in a series of bin-scale experiments. Bin-scale experi- 
ments are necessary because the extreme heterogeneity of CH 
TRU waste precludes adequate simulation of the waste in the labo- 
ratory. A stratified random sample of waste drums will be selected 
from the collection of drums at RFP and INEL that can be certified 
for shipment to the WIPP by August 1991. Before the waste is em- 
placed in the bins, 11 physical characteristics expected to control 
gas- generation behavior will be measured. These 11 “controlling 
variables” are expected to apply to all existing and future 
transuranic waste throughout the Department of Energy complex. 
Experiments will examine gas generation by radiolysis, microbial 
degradation, corrosion, and any synergistic mechanisms under 
many of the environmental conditions that will or may occur in the 
WIPP repository during the next 10,000 years. Because gas- 
generation behavior will be interpreted in terms of the controlling 
variables, gas generation by existing RFP/INEL waste that is not 
currently shippable, existing waste at other sites, and future waste 
can be predicted from the results of the WIPP bin-scale experi- 
ments. The results of the bin-scale experiments will support the 
WIPP Project's evaluation of compliance with 40 CFR 191, 40 CFR 
268, and the National Environmental Policy Act. 55 refs., 13 figs., 
18 tabs. 


16344 (SAND—90-3232) Findings of the ESF Alternatives 
Study. Stevens, A.L.; Costin, L.S. Sandia National Labs., Albu- 
querque, NM (USA). Mar 1991. 74p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91010681. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents a summary of the conduct and findings of 
the Exploratory Shaft Alternatives Study. The study basis and find- 
ings are presented in sufficient detail to allow the Department of 
Energy to make an informed decision as to the Exploratory Shaft 
Facility (ESP)/Repository design option to be used as the basis for 
resumption of ESF Title 2 design. As a result of the desire for a 
rigorous, logically defensible analysis and the complexity of the re- 
quired evaluation, a multti-attribute utility analysis was used as the 
primary decision-aiding tool. Over 2500 regulations, requirements 
and concerns were considered under four broad objectives. The 
analysis resulted in the ranking of 34 options, in accordance with 
the extent to which each option could achieve the objectives. Addi- 
tional findings regarding design features that were identified as key 
elements in an options ability to provide good overall performance 
are also discussed. 4 figs., 9 tabs. 


16345 (SAND-91-0269C) Changes in rock salt permeability 
due to nearby excavation. Stormont, J.C. (Sandia National Labs., 
Albuquerque, NM (USA)); Howard, C.L.; Daemen, J.J.K. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 10p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-910728-8: 32. US symposium on rock 
mechanics, Norman, OK (USA), 10-12 Jul 1991). Order Number 
DE91009546. Source: OSTI; NTIS; GPO Dep. 
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Changes in brine and gas permeability of rock salt as a result of 
nearby excavation (mine-by) have been measured from the under- 
ground workings of the WIPP facility. Prior to the mine-by, the 
formation responds as a porous medium with a very low brine per- 
meability. The mine-by excavation creates a dilated, partially 
saturated zone in the immediate vicinity of the excavation with an 
increased permeability to brine and a measurable permeability to 
gas. The changes in hydrologic properties are discussed in the 
context of pore structure changes. 5 refs., 6 figs., 2 tabs. 


16346 (SAND-91-0562C) Computer simulation of an inter- 
nally pressurized radioactive waste disposal room in a bedded 
salt tormation. Brown, W.T.; Weatherby, J.R. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9104204-2: First engineering and technology conference on waste 
management, San Juan (Puerto Rico), 24-26 Apr 1991). Order 
Number DE91011225. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste isolation Pilot Plant (WIPP) near Carlsbad, New 
Mexico was created by the U.S. Department of Energy as an un- 
derground research and development facility to demonstrate the 
safe storage of transuranic waste generated from defense activi- 
ties. This facility consists of storage rooms mined from a bedded 
salt formation at a depth of about 650 meters. Each room will ac- 
commodate about 6800 55-galion drums filled with waste. After 
waste containers are emplaced, the storage rooms are to be back- 
filled with mined salt or other backfill materials. As time passes, 
reconsolidation of this backfill will reduce the hydraulic conductivity 
of the room. However, gases produced by decomposition and 
corrosion of waste and waste containers may cause a slow build- 
up of pressure which can retard consolidation of the waste and 
backfilled salt. The authors have developed a finite-element model 
of an idealized disposal room which is assumed to be perfectly 
sealed. The assumption that no gas escapes from the disposal 
room is a highly idealized and extreme condition which does not 
account for leakage paths, such as interbeds, that exist in the sur- 
rounding salt formation. This model has been used in a parametric 
study to determine how reconsolidation is influenced by various as- 
sumed gas generation rates and total amounts of gas generated. 
Results show that reductions in the gas generation, relative to the 
baseline case, can increase the degree of consolidation and 
reduce the peak gas pressure in disposal rooms. Even higher de- 
grees of reconsolidation can be achieved by reducing both 
amounts and rates of gas generation. 8 refs., 4 figs., 1 tab. 


16347 (SAND-91-0583C) Use of graphical structures to 
quantify and propagate uncertainties in development of con- 
ceptual models. Keri, F.A. (New Mexico Univ., Albuquerque, NM 
(USA). Dept. of Chemical and Nuclear Engineering); Heger, A.S.; 
Gallegos, D.P.; Davis, P.A. Sandia National Labs., Albuquerque, 
NM (USA). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (CONF-9104204-3: First 
engineering and technology conference on waste management, 
San Juan (Puerto Rico), 24-26 Apr 1991). Order Number 
DE91011494. Source: OSTI; NTIS; INIS; GPO Dep. 

Part of the application tor a license for a high-level radioactive 
waste repository is an assessment of repository performance over 
thousands of years, which will inevitably have to treat uncertainties. 
One source of uncertainty is in the conceptualization of the natural 
repository system. Generally, conceptual models are developed 
based on interpretation of existing data using expert judgment. Un- 
certainties in conceptual models, which are propagated through the 
performance assessment calculations, are introduced when simpli- 
fying assumptions are made about the behavior of the real system. 
These assumptions are made because the data, knowledge that is 
based on the data, and other information considered in the inter- 
pretation are incomplete. Additionally, any relationships that exist 
among the data are generally inexact or may be undefined. !n this 
work, causa! networks have been applied to the conceptual model 
development process. This representation of the conceptual model 
expresses existing knowledge about the real system in a graphical 
form and extracts the qualitative dependency relationships among 
the underlying data and assumptions. Strict probabilistic reasoning 
is used to quantitatively explore these relationships. This proba- 
bilistic network provides a means by which to quantity, propagate, 





and reduce the pervading uncertainty in a coherent probabilistic 
manner. The conceptualization of the Avra Valley regional ground 
water flow system in Arizona and the ground water flow system of 
the proposed high-level radioactive waste repository site at Yucca 
Mountain in Nevada have been investigated to develop a prelimi- 
nary data base of important assumptions and their relationships. 
Based on the conceptual models for these sites, a prototype ver- 
sion of the probabilistic network for the development of conceptual 
models is under development on a microExplorer Lisp workstation. 
9 refs., 1 fig., 1 tab. 


16348 (SKN-34) Are there safe answers? A report from a 
seminar on the scientific basis for the disposal of spent 
nuclear fuel in Sweden, Saltsjoebaden 5-7 september 1989. An- 
dersson, T.L. (Tellus Energi AB, Nykoeping (Sweden)). National 
Board for Spent Nuclear Fuel, Stockholm (Sweden). Feb 1990. 
312p. (In Swedish). (CONF-8909427-: Seminar on the scientific 
basis for the disposal of spent nuclear fuel in Sweden, Saltsjoe- 
baden (Sweden), 5-7 Sep 1989). Order Number DE91630920. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This is a report from a seminar arranged by the Swedish Consul- 
tative Committee for Nuclear Waste Management (KASAM). It 
contains the full text of the papers presented and the discussions 
at the seminar. (K.A.E.). 


16349 (SKN—41) An overview of decision theory. Hansson, 
S.0. (Uppsala Univ. (Sweden). Dept. of Philosophy). National 
Board for Spent Nuclear Fuel, Stockholm (Sweden). Jan 1991. 
83p. Order Number DE91627936. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper has been written to provide a non-technical overview 
of modern decision theory and to identify some of the major ways 
in which decision theory is relevant to the nuclear waste issue. It 
concludes that the use of decision theory in the nuclear waste is- 
sue should be further developed, and more sophisticated tools 
should be made used of. In particular, the application of models for 
uncertainty and for collective decision-making is warranted, and the 
same applies to models that include the earlier phases of the 
decision-making process. (92 refs.). 


16350 (STRIPA-IR-90-15) Analysis of hydraulic connec- 
tions between BMT and SCV areas. Doe, T. (Goker Associates 
Inc., Redmond, WA (USA)); Geier, J.; Dershowitz, W. Swedish Nu- 
clear Fuel and Waste Management Co., Stockhoim (Sweden). Jul 
1990. 78p. Order Number DE91627239. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report presents the results of a study to determine the pos- 
sible effects of the large-scale rock sealing project on other 
experimental activities in the Stripa site characterization and valida- 
tion area. The large scale sealing project involves injections into a 
ring of holes around the Buffer Mass Test drift to investigate the 
flow of water in the excavation-damaged and stress affected zones 
surrounding a drift. The study uses head change as the primary 
measure of the influence of the injections. Two models were em- 
ployed. We first used an analytical model of flow from a disk in an 
infinite porous continuum. Assuming an infinite flow field, the maxi- 
mum head changes in the vicinity of the validation drift are about 
four percent of the injection at the ring. A discrete fracture model 
used a dense fracture network around the Buffer Mass Drift which 
in turn fed the major fracture zones. This model showed a rapid 
falloff in head with distance along the fracture paths. The maximum 
head changes should be less than one percent of the injection 
heads in the sealing experiment. (authors). 


16351 (STRIPA-TR-90-10) Site characterization and valide- 
tion - single borehole hydraulic testing of ‘C' boreholes, 
simulated drift experiment and small scale hydraulic testing, 
stage 3. Holmes, D. (British Geological Survey, Keyworth (UK)); 
Abbott, M.; Brightman, M. Swedish Nuclear Fue! and Waste Man- 
agement Co., Stockholm (Sweden). Apr 1990. 181p. Order Number 
DE91627240. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the hydraulic testing programme pertormed 
during stage 3 of the site characterization and validation pro- 
gramme. It involved three separate components. Firstly, single 
borehole testing techniques (focused testing using equipment de- 
veloped specifically for the Stripa poject) were used to determine 
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the distribution of hydraulic conductivity and head in the C bore- 
holes. Secondly, water was abstracted from boreholes which had 
been drilled to simulate a tunnel (simulated drift experiment - 
SDE). Locations and flow rates were measured together with pres- 
sure responses of points scattered through the SCV rock mass. 
Thirdly, the small scale crosshole (SSC) involved detailed hydraulic 
interference testing between the D holes and in the B and H zones 
to measure how hydraulic parameters such as transmissivity and 
storativity varied. (author). 


16352 (STRIPA-TR-90-11) Site characterization and valida- 
tion - measurement of flowrate, solute velocities and aperture 
variation in natural fractures as a function of normal and 
shear stress, stage 3. Gale, J. (Fracflow Consultants Inc., St. 
Johns, NF (Canada)); MacLeod, R.; LeMessurier, P. Swedish Nu- 
clear Fuel and Waste Management Co., Stockholm (Sweden). Apr 
1990. 94p. Order Number DE91627241. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Laboratory tests have been completed on natural fracture planes 
in three, 200 mm diameter, cores, to determine the effect of 
changes in normal and shear stress on fracture permeability and 
porosity. In each core, a single fracture plane was oriented parallel 
to the core axis and the flow and tracer tests were completed un- 
der linear flow boundary conditions. At the completion of the full 
stressflow test cycle, the fracture plane was impregnated with resin 
and, after the resin had hardened, the fracture plane was sec- 
tioned and the structure of the pore space characterized. The test 
data showed that there is linear relationship between the logarithm 
of flowrate and the logarithm of normal stress. For shear tests on 
the two main samples, which were conducted at shear stresses 
less than the peak shear strength, the flowrates decreased slightly 
with increase in shear displacement. The porosities determined 
from the resin data and the fluid velocities determined from the 
tracer tests show that the volume of fluid in the fracture plane is 
much greater than that predicted using equivalent smooth paraliel 
plate model. (authors). 


16353 (STRIPA-TR-90-12) The channeling experiment - in- 
strumentation and site preparation. Abelin, H. (Chemflow AB, 
Stockholm (Sweden)); Birgersson, L.; Aagren, T. Swedish Nuclear 
Fuel and Waste Management Co., Stockholm (Sweden). Jan 1990. 
120p. Order Number DE91627242. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Physical properties of in situ single fractures have been investi- 
gated by drilling large diameter holes (200 mm) 2.5 to 3 m into and 
along prominent single fractures. Photo logs as well as hydraulic- 
tracer tests have been performed. The experiment is divided into 
two parts, (1) the single hole experiments and (2) the double hole 
experiment. In the single hole experiment water was injected into 
the fracture and the injection flowrates over 50 mm sections along 
the fracture plane were monitored. in the double hole test two par- 
allel large diameter holes, in the same fracture, 1.75 m apart, have 
been used for pressure pulse tests and a tracer test where 5 
different nonsorbing tracers were injected. Equipment has been de- 
signed for water injection into single fractures where injection 
flowrates and pressure responses are simultaneously monitored in 
twenty 50 mm sections along the intersection of the fracture with 
the bore hole. The Multipede injection packer designed to be used 
in diameter 200 mm bore hole with a maximum depth of 2.5 m. 
Injection is done with constant pressure which is stable within +- 
0.0025 bar, and can be separately adjusted for each of the 20 
injection zones. Injection flowrates can be monitored with a resolu- 
tion of 1/100 mVh, which equals one drop of water every five 
hours. The injection and pressure pulse tests are run by a com- 
puter and all data are stored on magnetic disks. A fracture survey 
at the 360 m level and adjacent levels has been done. The survey 
focused on prominent pianar fractures with extension of more than 
2 m. Approximately 100 fractures were found. (authors). 


16354 (STRIPA-TR-90-13) Channeling experiment. Abelin, 
H. (Chemfiow AB, Stockholm (Sweden)); Birgersson, L.; Widen, H.; 
Aagren, T.; Moreno, L.; Neretnieks, |. Swedish Nuclear Fuel and 
Waste Management Co., Stockholm (Sweden). Jui 1990. 266p. Or- 
der Number DE91627243. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Channeling of water flow and tracer transport in real fractures in 
a granite body at Stripa have been investigated experimentally. 
The experimental site was located 360 m below the ground level. 
Two kinds of experiments were performed. In the single hole ex- 
periments, 20 cm diameter holes were drilled about 2.5 m into the 
rock in the plane of the fracture. Specially designed packers were 
used to inject water into the fracture in 5 cm intervals all along the 
fracture trace in the hole. The variation of the injection flowrates 
along the fracture were used to determine the transmissivity varia- 
tions in the fracture plane. Detailed photographs were taken from 
inside the hole and the visual fracture aperture was compared with 
the injection flowrates in the same locations. Geostatistical meth- 
ods were used to evaluate the results. Five holes were measured 
in great detail. In addition 7 holes were drilled and scanned by sim- 
pler packer systems. A double hole experiment was pertormed 
where two parallel holes were drilled in the same fracture plane at 
nearly 2 m distance. Pressure pulse tests were made between the 
holes in both directions. Tracers were injected in 5 locations in one 
hole and monitored for in many locations in the other hole. The 
single hole experiment and the double hole experiment show that 
most of the fracture planes are tight but that there are open sec- 
tions which form connected channels over distances of at least 2 
meters. It was also found in the double hole experiment that the 
investigated fracture was intersected by at least one fracture be- 
tween the two holes which diverted a large amount of the injected 
tracers to several distant locations at the tunnel wall. (authours). 


16355 (STRIPA-TR-90-14) Prediction of inflow into the D- 
holes at the Stripa mine. Herbert, A. (AEA InTec, Harwell Lab.); 
Splawski, B. Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). Aug 1990. 118p. Order Number 
DE91627244. Source: OSTI; NTIS (US Sales Only); INIS. 

We present, in detail, the model used to predict the outcome of 
the D-hole experiment in the Stripa mine. The D-hole experiment 
measures details of inflow to an array of boreholes through a 
previously undisturbed volume of heavily fractured granite. The in- 
terpretive techniques used to infer fracture network properties from 
experimental measurements are described, and the corresponding 
uncertainties are discussed. Stochastic network models are then 
used to predict the scale as which continuum approximations are 
appropriate, and to predict details of flow distribution, whilst 
effective-continuum models predict bulk behaviour. The uncertain- 
ties in the model are discussed and we conclude by identifying 
how the models should be improved. (authors). 


16356 (UCRL-21215-Rev.2) LLNL Waste Minimization Pro- 
gram Plan: Revision 2. Lawrence Livermore National Lab., CA 
(USA). 14 Feb 1990. 189p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91012028. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is the February 14, 1990 version of the LLNL 
Waste Minimization Program Plan (WMPP). The Waste Minimiza- 
tion Policy field has undergone continuous changes since its formal 
inception in the 1984 HSWA legislation. The first LLNL WMPP, Re- 
vision A, is dated March 1985. A series of informal revision were 
made on approximately a semi-annual basis. This Revision 2 is the 
third formal issuance of the WMPP document. EPA has issued a 
proposed new policy statement on source reduction and recycling. 
This policy reflects a preventative strategy to reduce or eliminate 
the generation of environmentally-harmful pollutants which may be 
released to the air, land surface, water, or ground water. In accor- 
dance with this new policy new guidance to hazardous waste 
generators on the elements of a Waste Minimization Program was 
issued. In response to these policies, DOE has revised and issued 
implementation guidance for DOE Order 5400.1, Waste Minimiza- 
tion Pian and Waste Reduction reporting of DOE Hazardous, 
Radioactive, and Radioactive Mixed Wastes, final draft January 
1990. This WMPP is formatted to meet the current DOE guidance 
outlines. The current WMPP will be revised to reflect all of these 
proposed changes when guidelines are established. Updates, 
changes and revisions to the overall LLNL WMPP will be made as 
appropriate to reflect ever-changing regulatory requirements. 3 
figs., 4 tabs. 
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16357 (UCRL-CR-107060-Pt.1) Experiment designs offered 
for discussion preliminary to an LLNL field scale validation ex- 
periment in the Yucca Mountain Exploratory Shaft Facility. 
Lowry, B. (Science and Engineering Associates, Inc., Santa Fe, 
NM (USA)); Keller, C. Lawrence Livermore National Lab., CA 
(USA). 7 Dec 1988. 20p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91011444. Source: OSTI; NTIS; INIS; GPO Dep. 

It has been proposed (“Progress Report on Experiment Rationale 
for Validation of LLNL Models of Ground Water Behavior Near Nu- 
clear Waste Canisters,” Keller and Lowry, Dec. 7, 1988) that a heat 
generating spent fuel canister emplaced in unsaturated tuff, in a 
ventilated hole, will cause a net flux of water into the borehole dur- 
ing the heating cycle of the spent fuel. Accompanying this mass 
flux will be the formation of mineral deposits near the borehole wall 
as the water evaporates and leaves behind its dissolved solids. 
The net effect of this process upon the containment of radioactive 
wastes is a function of (1) where and how much solid material is 
deposited in the tuff matrix and cracks, and (2) the resultant effect 
on the medium flow characteristics. Experimental concepts de- 
scribed in this report are designed to quantify the magnitude and 
relative location of solid mineral deposit formation due to a heated 
and vented borehole environment. The most simple tests address 
matrix effects only; after the process is understood in the homoge- 
neous matrix, fracture effects would be investigated. Three 
experiment concepts have been proposed. Each has unique 
advantages and allows investigation of specific aspects of the pre- 
cipitate formation process. All could be done in reasonable time 
(less than a year) and none of them are extremely expensive (the 
most expensive is probably the structurally loaded block test). The 
calculational ability exists to analyze the “real” situation and each 
of the experiment designs, and produce a credible series of tests. 
None of the designs requires the acquisition of material property 
data beyond current capabilities. The tests could be extended, if 
our understanding is consistent with the data produced, to analyze 
fracture effects. 7 figs. 


16358 (UCRL-ID—104552) Preliminary selection criteria for 
the Yucca Mountain Project waste package container material. 
Halsey, W.G. Lawrence Livermore National Lab., CA (USA). Jan 
1991. 25p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. Order Number DE91009717. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy’s Yucca Mountain Project (YMP) is 
evaluating a site at Yucca Mountain in Nevada for construction of a 
geologic repository for the storage of high-level nuclear waste. 
Lawrence Livermore National Laboratory's (LLNL) Nuclear Waste 
Management Project (NWMP) has the responsibility for design, 
testing, and performance analysis of the waste packages. The de- 
sign is performed in an iterative manner in three sequential phases 
(conceptual design, advanced conceptual design, and license ap- 
plication design). An important input to the start of the advanced 
conceptual design is the selection of the material for the waste 
containers. The container material is referred to as the ‘metal bar- 
rier’ portion of the waste package, and is the responsibility of the 
Metal Barrier Selection and Testing task at LLNL. The selection will 
consist of several steps. First, preliminary, material-independent 
selection criteria will be established based on the performance 
goals for the container. Second, a variety of engineering materials 
will be evaluated against these criteria in a screening process to 
identity candidate materials. Third, information will be obtained on 
the performance of the candidate materials, and final selection cri- 
teria and quantitative weighting factors will be established based 
on the waste package design requirements. Finally, the candidate 
materials will be ranked against these criteria to determine whether 
they meet the mandated performance requirements, and to provide 
a comparative score to choose the material for advanced concep- 
tual design activities. This document sets forth the preliminary 
container material selection criteria to be used in screening candi- 
date materials. 5 refs. 


16359 (UCRL-JC—103739) Mineralogical textural and com- 
positional data on the alteration of basaltic glass trom Kilauea, 
Hawali to 300°C: Insights to the corrosion of a borosilicate 
glass waste-form. Smith, D.K. Lawrence Livermore National Lab., 





CA (USA). [1990]. 10p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-901105—122: Fall 
meeting of the Materials Research Society (MRS), Boston, MA 
(USA), 24 Nov - 1 dec 1990). Order Number DE91012031. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Mineralogical, textural and compositional data accompanying 
greenschist facies metamorphism (to 300°C) of basalts of the East 
Rift Zone (ERZ), Kilauea, Hawaii may be evaluated relative to pub- 
lished and experimental results for the surface corrosion of 
borosilicate glass. The ERZ alteration sequence is dominated by 
intermittent palagonite, interlayered smectite-chlorite, chlorite, and 
actinolite-epidote-anhydrite. Alteration is best developed in frac- 
tures and vesicles where surface reaction layers root on the glass 
matrix forming rinds in excess of 100 microns thick. Fractures con- 
trol fluid circulation and the alteration sequence. Proximal to the 
glass surface, palagonite, Fe-Ti oxides and clays replace fresh 
glass as the surface reaction layer migrates inwards; away from 
the surface, amphibole, anhydrite, quartz and calcite crystallize 
from hydrothermal fluids in contact with the glass. The texture and 
composition of basaltic glass surfaces are similar to those of a 
SRL-165 glass leached statically for sixty days at 150-°C. While 
the ERZ reservoir is a complex open system, conservative compar- 
isons between the alteration of ERZ and synthetic borosilicate 
glass are warranted. 31 refs., 2 figs. 


16360 (UCRL-JC—106157) The underground retrievable 
storage (URS) high-level waste management concept. 
Ramspott, L.D. Lawrence Livermore National Lab., CA (USA). 15 
Feb 1991. 11p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-910270-36: Waste man- 
agement '91, Tucson, AZ (USA), 24-28 Feb 1991). Order Number 
DE91009735. Source: OSTI; NTIS; INIS; CPO Dep. 

This papers presents the concept of long-term underground re- 
trievable storage (URS) of spent reactor fuel in unsaturated rock. 
Emplacement would be incremental and the system is planned to 
be experimental and flexible. The rationale for retrievability is exam- 
ined, and a technical basis for 300-year retrievability is presented. 
Maximum isolation is the rationale for underground as opposed to 
surface storage. Although the potential repository site at Yucca 
Mountain Nevada would be suitable for a URS, alternate sites are 
discussed. The technical issues involved in licensing a URS for 300 
years are simpler than licensing a 10,000 year repository. 16 refs. 


16361 (WHC-EP-0182-33) Tank farm survelilance and 
waste status report tor December 1990. Hanion, P.M. Westing- 
house Hanford Co., Richland, WA (USA). Apr 1991. 69p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-87RL10930. Order Number DE91011065. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report is Westinghouse Hanford Company's official inventory 
for radioactive waste stored in underground tanks in the 200 Areas 
at the Hanford Site. Data that depict the status of stored radioac- 
tive waste and tank vessel integrity are contained within the report. 
The intent of the report is to provide data on each of the existing 
177 large underground waste storage tanks and 49 smaller catch 
tanks and to provide supplemental information regarding tank 
surveillance anomalies and ongoing investigations. 3 figs., 8 tabs. 


16362 (WHC-EP—0182-34) Tank farm surveillance and 
waste status report tor 1991. Hanlon, B.M. Westing- 
house Hanford Co., Richland, WA (USA). Feb 1991. 6ip. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-87RL10930. Order Number DE91011059. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report is Westinghouse Hanford Company’s official inventory 
for radioactive waste stored in underground tanks in the 200 Areas 
at the Hanford Site. Data that depict the status of stored radioac- 
tive waste and tank vessel integrity are contained within the report. 
The intent of the report is to provide data on each of the existing 
177 large underground waste storage tanks and 49 smaller catch 
and to provide supplemental information regarding tank surveil- 
lance anomalies and ongoing investigations. 1 fig., 7 tabs. 


16363 (WHC-EP-0347) Summary of single-shell tank waste 
stability. Borsheim, G.L.; Kirch, N.W. Westinghouse Hanford Co., 
Richland, WA (USA). Mar 1991. 84p. Sponsored by USDOE, 


Washington, DC (USA). DOE Contract AC06-87RL10930. Order 
Number DE91011061. Source: OSTI; NTIS; INIS; GPO Dep. 

Summary evaluations of the chemical stability of radioactive 
wastes stored in the Hanford Site single-shell tanks are provided. 
Potentially hazardous reactions are identified and related informa- 
tion and analyses are presented. Conclusions regarding the 
stability of wastes are stated and additional ongoing or planned 
work in support of waste stability investigations is noted. This 
report received the normal Westinghouse Hanford Company (West- 
inghouse Hanford) peer and functional review process. The report 
was also reviewed by the Westinghouse Hanford Senior Chemists 
Panel and the consultant Tank Waste Science Panel chaired by 
Pacific Northwest Laboratory. The report was revised to incorpo- 
rate comments from these reviews. 96 refs., 4 figs., 4 tabs. 


16364 (WHC-EP-0407) Action plan for response to abnor- 
mal conditions in Hanford site radioactive waste tanks 
containing ferrocyanide. Cash, R.J.; Thurman, J. Westinghouse 
Hanford Co., Richland, WA (USA). Feb 1991. 15p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO6-87RL10930. 
Order Number DE91012201. Source: OSTI; NTIS; INIS; GPO Dep. 

This document defines the responses that shall be implemented 
when anomalies in temperature measurements or flammable gas 
contents are observed in single-shell waste tanks containing ferro- 
cyanide. This plan defines (1) the criteria and specification limits 
required for ensuring that the tanks are maintained in a safe condi- 
tion, (2) the responsible organizations, and (3) the response actions 
to prevent or mitigate temperature excursions. 15 refs., 2 tabs. 


16365 (WHC-SA-0963) Materials evaluation for a 
transuranic processing facility. Barker, S.A.. Schwenk, E.B. 
(Westinghouse Hanford Co., Richland, WA (USA)); Divine, J.R. 
Westinghouse Hanford Co., Richland, WA (USA). Nov 1990. 35p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-87RL10930. (CONF-901101-84: American Nuclear Society 
(ANS) winter meeting, Washington, DC (USA), 11-15 Nov 1990). 
Order Number DE91011056. Source: OSTI; NTIS; INIS; GPO Dep. 

The Westinghouse Hanford Company, with the assistance of the 
Pacific Northwest Laboratory, is developing a transuranium extrac- 
tion process for preheating double-shell tank wastes at the Hanford 
Site to reduce the volume of transuranic waste being sent to a 
repository. The bench- scale transuranium extraction process de- 
velopment is reaching a stage where a pilot plant design has 
begun for the construction of a facility in the existing B Plant. Be- 
cause of the potential corrosivity of neutralized cladding removal 
waste process streams, existing embedded piping alloys in B Plant 
are being evaluated and “new” alloys are being selected for the 
full-scale plant screening corrosion tests. Once the waste is acid: 
fied with HNO3, some of the process streams that are high in F- 
and low in Al and zr can produce corrosion rates exceeding 30,000 
mil/yr in austenitic alloys. Initial results results are reported con- 
cerning the applicability of existing plant materials to withstand 
expected process solutions and conditions to help determine the 
feasibility of locating the pliant at the selected facility. In addition, 
process changes are presented that should make the process solu- 
tions less corrosive to the existing materials. Experimental work 
confirms that Hastelloy B is unsatisfactory for the expected process 
solutions; type 304L, 347 and 3095S stainless steels are satistac- 
tory for service at room temperature and 60°C, if process stream 
complexing is performed. Inconel 625 was satisfactory for all solu- 
tions. 17 refs., 5 figs., 8 tabs. 


16366 (WHC-SA-0975) Quantitative measurements of fly 
ash, slag, and cement in limestone-based blends by Fourier 
transtorm infrared-attenuated total reflectance method. Reba- 
gay, T.V.; Dodd, D.A.; Claghorn, R.D.; Voogd, J.A. Westinghouse 
Hanford Co., Richland, WA (USA). Feb 1991. 20p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO6-87RL10930. 
(CONF-910311—2: 42. Pittsburgh conference and exposition on an- 
alytical chemistry and applied spectroscopy, Chicago, IL (USA), 4-8 
Mar 1991). Order Number DE91011062. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The disposal of the low-level radioactive liquids involves mixing 
the liquid waste with pozzolanic blend to form grout. Since the 
long-term performance of the grout depends on the composition of 
the blend, a rapid and reliable quantitative method to monitor blend 


ERA Vol. 16,No.7 61 





05 NUCLEAR FUELS 
0520 Waste Management 


compositions is needed. Earlier studies by Westinghouse Hanford 
Company demonstrated the utility of a Fourier transform infrared- 
attenuated total reflectance method for the analysis of cement 
blends. A sequential spectral subtraction technique was used to 
analyze the blend; however, its reproducibility depends on the 
operator's skill to perform spectral subtractions. A partial-least- 
squares (PLS) algorithm has replaced spectral subtraction. The 
PLS method is a statistical quantitative method suitable for analysis 
of multicomponent systems. Calibration blends are prepared by 
mixing the blend components in various proportions following a 
carefully designed calibration model. For the model, limestone con- 
tent ranges from 30-50 wt%; blast furnace slag from 18-38 wt%; fly 
ash from 18-38 wt%; and cement from 0-16 wt%. Use of the large 
concentration range will enhance the chance that the calibration 
will be useful when target concentration change. The ability of the 
PLS method to predict limestone, slag, fly ash, and cement values 
in test blends was assessed. The prediction step of the PLS algo- 
rithm required only a few seconds to analyze the test spectra. The 
best and worst results for each component of the blends calculated 
by this method are shown in tables. The standard error of predic- 
tion of the true value is <2 wt% for limestone, <4 wt% for both fly 


ash and blast furnace slag, and <10 wt% for cement. 2 refs., 8 


figs., 7 tabs. 


16367 (WHC-SA-1008) Dynamic analysis of a postulated 
hydrogen burn in a waste storage tank. Moore, C.J.; Dyrness, 
A.D.; Julyk, L.J.; Fox, G.L.; Green, DJ. Westinghouse Hanford 
Co., Richland, WA (USA). Jan 1991. 17p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-87RL10930. (CONF- 
910602-21: American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, CA (USA), 
23-27 Jun 1991). Order Number DE91010109. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The scope of this paper includes the determination of the struc- 
tural response of a tank subjected to beyond-design-basis 
postulated hydrogen burn events. The load definition includes char- 
acterization of two burn mixtures, one consistent with a burn above 
the crust and the other consistent with a burn below the crust. Two 
burn times are postulated, a best-estimate one second burn time 
and an upper-bound 10 ms burn time approaching a detonation 
condition. Three burn scenarios are considered. The first scenario 
assumes that ignition occurs above the crust in the freeboard 
dome region of the tank. A second scenario assumes that ignition 
occurs below the crust, but the crust is assumed to breakup upon 
ignition; hence the burn process incorporates the above-crust gas 
mixture. This scenario accounts for potential crust material impact 
loads on the dome. The third scenario, which incorporates the 
below-crust gas mixture, is an idealized representation of an intact 
crust. In the finite-element representation the crust behaves like a 
piston which compresses the air mixture in the dome, and, where 
the crust contacts the dome, impact forces are generated. 5 refs., 
23 figs., 2 tabs. 


16368 (WHC-SA-1017) Hantord high-ectivity waste tank 
satety issues. Babad, H.; Deichman, J.L. Westinghouse Hanford 
Co., Richland, WA (USA). Feb 1991. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-87RL10930. (CONF- 
910270-57: Waste management "91, Tucson, AZ (USA), 24-28 
Feb 1991). Order Number DE91012198. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A description of seven primary safety issues associated with 
continued storage of high-activity wastes in Hanford single- and 
double-shell storage tanks is presented. Extensive management 
controls are employed to assure that the tanks continue to be 
maintained in a safe manner. In addition, comprehensive monitor- 
ing, characterization and applied research efforts have been 
initiated to support resolution of issues and to prevent creation of 
future problems associated with potentially incompatible wastes or 
actions related to the planned disposal of the wastes in these stor- 
age tanks. Such efforts will also provide the basis for safe near 
future remediation of tanks and define the envelope of safety to 
Support the disposal of all high-activity waste in the Hanford tanks. 
3 refs., 2 figs., 4 tabs. 


16369 (WHC-SA-1035) Airborne source-term modeling of 
past and future interim storage practices of Hanford Site 
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waste treatment facilities using AIRSOURCE model. Roblyer, 
S.P. Westinghouse Hanford Co., Richland, WA (USA). Mar 1991. 
9p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-87RL10930. (CONF-9104215—-1: HHAZMACON ‘91, Santa 
Clara, CA (USA), 16-18 Apr 1991). Order Number DE91010836. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Hanford Company functions as the operations and 
engineering contractor at the Hanford Site US Department of En- 
ergy (DOE) facilities. A major mission of this responsibility is to 
process the chemical and radioactive wastes from former weapons 
material production and other activities into a form suitable for per- 
manent storage or disposal. These processing activities involve 
waste reduction which separates solid wastes from effluents that 
have trace concentrations of chemical and radioactive materials. 
This water had been previously disposed of in soil column cribs 
which sometimes resulted in a local below-surtace contamination. 
As a result of timing commitments and processing schedules, a 
facility that will remove and permanently store the trace contamina- 
tion materials from the contaminated effluent water will not be 
available for several years. It is necessary to provide interim stor- 
age of the effluent water in order to keep the waste processing 
functions operating until these effluent treatment facilities are made 
available. In order to operate this interim storage facility, the State 
of Washington required a demonstration that atmospheric releases 
from the future practices interim storage would be less than those 
of the past practices operations involving the soil column disposal 
of effluents. To achieve this objective, a description of equipment 
items and processes in the past practices and proposed future 
practices interim storage was made. This description involved con- 
centrations, flow rates, temperatures, and parameters such as 
surface areas, ventilation rates, and filtration efficiencies which af- 
fect the atmospheric source-term releases. Several design 
variables were considered and evaluated before a design was fi- 
nalized. At the beginning of this project, 72 inorganic, organic, and 
radioactive materials were considered in the effluent stream. Provi- 
sion was required for possible addition to this list. 2 figs., 2 tabs. 


16370 (WHC-SD-WM-PLN-005-Rev.1) Grout Treatment Fe- 
cility Land Disposal Restriction Plan. Hendrickson, _ 
D.W. Westinghouse Hanford Co., Richland, WA (USA). 4 Apr 
1991. 18p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-87RL10930. Order Number DE91011080. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document establishes management plans directed to result 
in the land disposal of grouted wastes at the Hanford Grout 
Facilities in compliance with Federal, State of Washington, and De- 
partment of Energy land disposal restrictions. 9 refs., 1 fig. 


16371 (WSRC-TR-90-205) Glass melter off-gas system 
pluggeges: Cause, significance, and remediation. Jantzen, 
C.M. Westinghouse Savannah River Co., Aiken, SC (USA). Mar 
1991. 64p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC09-89SR18035. Order Number DE91010918. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Liquid high-level nuclear waste will be immobilized at the Savan- 
nah River Site (SRS) by vitrification in borosilicate glass. The glass 
will be produced in the Defense Waste Processing Facility (DWPF) 
where the glass will be poured into stainless steel canisters for 
eventual disposal in a geologic repository. Experimental glass 
metters used to develop the vitrification process for immobilization 
of the waste have experienced problems with pluggage of the off- 
gas line with solid deposits. Off-gas deposits from the DWPF 1/2 
Scale Glass Melter (SGM) and the 1/10th scale integrated DWPF 
Metter System (IDMS) were determined to be mixtures of alkali rich 
chlorides, sulfates, borates, and fluorides with entrained Fe20s, 
spinel, and frit particles. The distribution and location of the akali 
deposits throughout the off-gas system indicate that the deposits 
form by vapor-phase transport and condensation. Condensation of 
the alkali-rich phases cement the entrained particulates causing 
off-gas system pluggages. The identification of vapor phase trans- 
port as the operational mechanism causing off-gas system 
pluggage indicates that deposition can be effectively eliminated by 
increasing the off-gas velocity. Scale glass melter operating experi- 
ence indicates that a velocity of >50 fps is necessary in order to 
transport the volatile species to the quencher to prevent having 





condensation occur in the off-gas line. Hotter off-gas line tempera- 
tures would retain the alkali compounds as vapors so that they 
would remain volatile until they reach the quencher. However, hot- 
ter off-gas temperatures can only be achieved by using less air/ 
steam flow at the off-gas entrance, e.g. at the off-gas film cooler 
(OGFC). This would result in lower off-gas velocities. Maintaining a 
high velocity is, therefore, considered to be a more important crite- 
rion for controlling off-gas pluggage than temperature control. 40 
refs., 16 figs., 5 tabs. 


16372 (WVDP-91AR) West Valley Demonstration Project: 
Annual report to Congress. West Valley Nuclear Services Co., 
Inc., West Valley, NY (USA). Jan 1991. 26p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC07-81NE44139. 
Order Number DE91011107. Source: OSTI; NTIS; INIS; GPO Dep. 
Under the West Valley Demonstration Project Act, Public Law 
96-368, liquid high-ievel radioactive waste stored at the Western 
New York Nuclear Service Center in West Valley, New York, is to 
be solidified (vitrified) in borosilicate glass and transported to a fed- 
eral repository for geologic disposal. This waste material resulted 
from spent nuclear fuel reprocessing operations conducted 
between 1966 and 1972. Project costs are shared by the US De- 
partment of Energy (90 percent) and the New York State Energy 
Research and Development Authority (10 percent). The site on 
which the Project is located is owned by New York State. This re- 
port is an overview of West Valley’s plans and accomplishments. 


16373 (Y/DZ-741) Recycle of nitric acid and aluminum ni- 
trate. Napier, J. Oak Ridge National Lab., TN (USA). 19 Apr 1991. 
81p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840S21400. Order Number DE91011901. Source: OSTI; 
NTIS; GPO Dep. 

The Oak Ridge Y-12 Plant is located in Oak Ridge, Tennessee, 
and is owned by the US Department of Energy (USDOE) and is 
managed by Martin Marietta Energy Systems, Inc. One of the 
plant’s programs is purification and recycle of non-irradiated en- 
riched uranium. A unit operation in the uranium recycle process is 
solvent extraction of the removal if impurities. For this operation, 
some of the recycle uranium is dissolved in nitric acid which is 
then solvent extracted. Two types of acidic nitrate wastes are gen- 
erated from the extraction process; one of which is a dilute nitric 
acid waste, called condensate, which is produced from several 
evaporation operations. This waste may contain up to 10 wt % ni- 
tric acid with trace amounts of impurities such as organic carbon, 
chlorides and fluorides. The acid must be concentrated to 30 or 
more wt % and the impurities require removal before the nitric acid 
can be reused in the plant. A second waste, called raffinate, is also 
produced from the extraction processes. The raffinate waste con- 
tains high levels (more than 10 wt %) of aluminum nitrate which is 
used in the extraction process. It also contains most of the impuri- 
ties extracted from the uranium. Most of the impurities must leave 
the extraction process in either the condensate or raffinate stream. 
In the early 1950’s, four unlined waste ponds were constructed to 
receive the acidic wastes from the extraction process. In the early 
1970's, a decision was made to develop and install processes, to 
recover as much acid and aluminum nitrate as practical from the 
wastes generated by the solvent extraction processes. The remain- 
ing wastes which could not be recycled would be treated to 
remove the environmentally objectionable compounds. A later deci- 
sion in the early 1980's was made to develop and install in-situ 
treatment processes for the liquid wastes in the four ponds and for 
similar wastes that might be generated in the future. 60 figs. 


16374 (Y/Sub-91-TJ997C/5) Release investigation report 
tor underground storage tank 2338-U at Buliding 9720-13, Oak 
Ridge Y-12 plant, Oak Ridge, Tennessee. Ingram, E.M. (Oak 
Ridge Y-12 Plant, TN (USA)); Eaton, J.M. Oak Ridge Y-12 Plant, 
TN (USA); Science Applications International Corp., Oak Ridge, TN 
(USA). Mar 1991. 39p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840S21400. Order Number 
DE91011542. Source: OSTI; NTIS; GPO Dep. 

This document is a Release Investigation Report for Under- 
ground Storage Tank (UST) 2338-U at Building 9720-13 in the 
southwest portion of the Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee. This report documents results of the Initial Site Charac- 
terization to identify the presence of petroleum contamination from 
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the UST, identify the possible presence of free product, determine 
the nature and quantity of any releases, and provide data on site 
characteristics. Tank 2338-U received waste oil from building activi- 
ties by an oil-water separator. The steel tank was installed in about 
1970 and, in 1984, use was discontinued. Historical records indi- 
cate no evidence of leakage or unusual operating conditions. The 
tank entered temporary closure when the remaining contents of the 
tank were removed July 20, 1989. The tank was removed July 19, 
1990 as part of the Y-12 Plant UST Management Program, and to 
meet the 12-month permanent closure deadline for temporarily 
closed, out-of-service USTs mandated by the Tennessee Depart- 
ment of Health and Environment (TDHE). A permanent closure 
application for Tank 2338-U was approved by TDHE on May 2, 
1990. This Release Investigation Report presents the information 
known to date on Tank 2338-U and the associated tank site. Ob- 
servations during tank removal and accompanying soil and pit 
water sampling are discussed. Conclusions drawn from the existing 
data are also presented. 13 refs., 5 figs., 4 tabs. 
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Refer also to citation(s) 16244, 16255, 16256, 16258, 16259, 
16273, 16301, 16302, 16373, 16388, 16397, 16932, 18472, 18521, 
18587 


16375 (ANL-91/8) Dissolution characteristics of mixed 
UO2 powders in J-13 water under saturated conditions. 
Veleckis, E.; Hoh, J.C. Argonne National Lab., IL (USA). Mar 1991. 
29p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-31109-ENG-38. Order Number DE91010968. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Yucca Mountain Project/Spent Fuel program at Argonne Na- 
tional Laboratory is designed to determine radionuclide release 
rates by exposing high-level waste to repository-relevant ground- 
water. To gain experience for the tests with spent fuel, a scoping 
experiment was conducted at room temperature to determine the 
uranium release rate from an unirradiated UO. powder mixture 
(14.3 wt % enrichment in 2°5U) to J-13 water under saturated con- 
ditions. Another goal set for the experiment was to develop a 
method for utilizing isotope dilution techniques to determine 
whether the dissolution rate of UO2 matrix is in accordance with an 
existing kinetic model. Results of these analyses revealed unequal 
uranium dissolution rates from the enriched and depleted portions 
of the powder mixture because of undisclosed differences between 
them. Although the presence of this inhomogeneity has precluded 
the application of the kinetic model, it also provided an opportunity 
to elaborate on the utilization of isotope dilution data in recognizing 
and quantifying such conditions. Detailed listings of uranium re- 
lease and solution chemistry data are presented. Other problems 
commonly associated with spent fuel, such as the effectiveness of 
filtering media, the existence of uranium concentration peaks dur- 
ing early stages of the leach tests, the need for concentration 
corrections due to water replenishments of sample volumes, and 
experience derived from isotope dilution data are discussed in the 
context of the present results. 10 refs., 5 figs., 7 tabs. 


16376 (DOE/RL—91-05) Draft Environmental Assessment of 
105-KE and 105-KW Basins fuel encapsulation and repeckag- 
ing, 100-K Area, Hanford Site, Richland, Washington. USDOE 
Richland Operations Office, WA (USA). Jan 1991. 43p. Sponsored 
by USDOE, Washington, DC (USA). Order Number DE91011064. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This Draft Environmental Assessment (EA) describes and evalu- 
ates the environmental impacts of the proposed action and 
alternatives to the proposed action. The proposed action which in- 
cludes encapsulation of irradiated N Reactor fuel stored in the 
105-KE Basin, the repackaging as required of some of the irradi- 
ated fuel stored in the 105-KW Basin, and disposal of all the empty 
canisters resulting from the encapsulation and repackaging work, is 
designed to provide containment of fuel assemblies whose 
cladding has been damaged exposing the metallic uranium to 
basin cooling water. This will be accomplished by ensuring that all 
fuel assemblies are encapsulated in stainless steel canisters. This 
proposed action will eliminate both the continuing degradation of 
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fuel with its resultant radionuclide release to the basin cooling wa- 
ter and a suspected aluminum canister corrosion problem, and will 
allow for a full range of options for final fuel disposition by using 
canisters with a lid design that prevents GRAFOIL® seal fragments 
from falling into a process stream. The fuel storage basins are in 
the 100-K Area, which is part of the Department of Energy's 
(DOE), Hanford Site. The proposed action will consist of two 
phases: The preparation phase will include the activities required 
to support the encapsulation and repackaging work. The encapsu- 
lation, repackaging, and disposal phase will include the activities 
required to encapsulate the fuel currently stored in the 105-KE 
Basin, to repackage the fuel currently stored in Mark (MK) | canis- 
ters in the 105-KW Basin, and the preparation for and disposal of 
all empty canisters. 31 refs., 8 figs., 3 tabs. 


16377 (EGG-10617-2074) The reclamation program for the 
Yucca Mountain Project. Ostier, W.K.; O'Farrell, T.P.; Winkel, 
V.K.; Schultz, B.W. EG and G Energy Measurements, Inc., Las Ve- 
gas, NV (USA). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract ACO08-88NV10617. (CONF-910435-€3: 
American Nuclear Society (ANS) international high level radioactive 
waste management conference, Las Vegas, NV (USA), 28 Apr - 3 
may 1991). Order Number DE91010763. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The US Department of Energy (DOE) is required by law and 
other regulatory requirements to reclaim disturbances created by 
site characterization activities at Yucca Mountain. Because of the 
difficulty of reclaiming arid areas and the lack of site specific intor- 
mation on successful reclamation techniques and procedures, the 
DOE has developed a comprehensive reclamation program. The 
program consists of three phases: planning, operational and re- 
search. The planning phase is a continuing process that ensures 
that program policy, goals, tasks and responsibilities are clearly 
identified and linked. The operational phase uses best available 
knowledge to develop and implement reclamation plans that are 
site-specific for each disturbance. Reclamation activities start prior 
to any surface disturbance with a survey of each disturbance by 
trained scientists. The scientists survey the area for the presence 
of protected species or critical wildlife habitat. They also gather 
vegetation, landscape, soils and other environmental data that is 
used to assess the impact of the proposed disturbance. Recom- 
mendations can be made to either avoid areas or mitigate impacts. 
The operational phase includes interim reclamation to protect valu- 
able resources and control erosion prior to final reclamation. 
Monitoring of reclaimed sites is conducted to correct problem areas 
and insure that reclamation objectives are achieved. The third 
phase of the reclamation program is designed to provide site- 
specific information on effective reclamation techniques through 
research and field demonstrations. 52 refs., 1 tab. 


16378 (INIS-mf-12819, pp. 95-104) Environmental impacts 
of uranium mining. Spevackova, V. (Ceske Vysoke Uceni Tech- 
nicke, Prague (Czechoslovakia). Fakulta Jaderna a Fysikalne 
Inzenyrska); Stary, J.; Zeman, A.; Kratzer, K.; Prasilova, J.; 
Sediacek, J. Ceskoslovensky Uranovy Prumsl, Pribam (Czechosio- 
vakia). 1990. 191p. (In Czech). (CONF-9010350-: Mining Pribram 
in science and technology conference, Pribram (Czechoslovakia), 
15-19 Oct 1990). In Mining Pribram in science and technology. Pro- 
ceedings of Session Y: Analysis of mineral raw materials. Order 
Number DE91628954. Source: OSTI; NTIS (US Sales Only); INIS. 

Suitable methods were developed for the analysis of environ- 
mental samples (soil, plants) for 22°Ra, 2!°Pb and 2!°Po. The 
samples were taken on the hydrochemical uranium mining site in 
the vicinity of the settling pit, of the transport route and in a forest, 
near the shaft vent. The soil samples were leached, plants were 
burned and the ash decomposed with an HNOs and HF mixture. 
Uranium was determined by spectrophotometry and by scintillation 
emanometry. Pb was determined by scintillation measurement of 
beta activity while polonium was determined by measurement fol- 
lowing spontaneous electrodeposition on a copper electrode. The 
results show that plants preferably took up radium rather than ura- 
nium. 2'°Pb and 2'°Po were found in the soil in the transport route 
locality and in the shaft vent. (M.D.). 1 fig., 2 tabs., 6 refs. 
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16379 (NUREG/CP-0113, pp. 12.11-12.12) Hydrogeology 
research. Nicholson, T.J. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Research. Oct 
1990. In Transactions of the eighteenth water reactor safety infor- 
mation meeting. 211p. Source: OSTI; GPO. 

NRC's [U.S. Nuclear Regulatory Commission's] research in the 
field of hydrogeology addresses the regulatory issues in both the 
high-level waste (HLW) and low-level waste (LLW) management 
programs. Contractor research studies and NRC staff efforts exam- 
ine state-of-the-art methods and theories in analyzing ground water 
flow and radionuclide transport. This work has been incorporated 
into international cooperative efforts for studying ground water flow 
models, HYDROCOIN, and geosphere transport models, IN- 
TRAVAL, related to geologic disposal of radioactive waste. With 
respect to low-level waste management the paper discusses the 
following topics: regulatory criteria; program objectives; research 
contractor studies; and regulatory significance. 


16380 (NUREG/CR-5683) Laboratory testing of cement 
grouting of fractures in welded tuff. Sharpe, C.J.; Daemen, J.J. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Engineering; Arizona Univ., Tucson, AZ (USA). Dept. of Mining and 
Geological Engineering. Mar 1991. 160p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (USA). Source: OSTI; 
NTIS; GPO; INIS. 

Fractures in the rock mass surrounding a repository and its 
shafts, access drifts, emplacement rooms and holes, and ex- 
ploratory or in-situ testing holes, may provide preferential flowpaths 
for the flow of groundwater or air, potentially containing radionu- 
clides. Such cracks may have to be sealed. The likelihood that 
extensive or at least local grouting will be required as part of repos- 
itory sealing has been noted in numerous publications addressing 
high level waste repository closing. The objective of this work is to 
determine the effectiveness of fracture sealing (grouting) in welded 
tuff. Experimental work includes measurement of intact and fracture 
permeability under various normal stresses and injection pressures. 
Grout is injected into the fractures. The effectiveness of grouting is 
evaluated in terms of grout penetration and permeability reduction, 
compared prior to and after grouting. Analysis of the results include 
the effect of normal stress, injection pressure, fracture roughness, 
grout rheology, grout bonding, and the radial extent of grout pene- 
tration. Laboratory experiments have been performed on seventeen 
tuff cylinders with three types of fractures: (1) tension induced 
cracks, (2) natural fractures, and (3) sawcuts. Prior to grouting, the 
hydraulic conductivity of the intact rock and of the fractures is mea- 
sured under a range of normal stresses. The surface topography of 
the fracture is mapped, and the results are used to determine aper- 
ture distributions across the fractures. 72 refs., 76 figs., 25 tabs. 


16381 (NUREG/CR-5684) Analyses and field tests of the 
hydraulic performance of cement grout borehole seais. Greer, 
W.B. (Arizona Univ., Tucson, AZ (USA). Dept. of Mining and 
Geological Engineering); Daemen, J.J.K. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Engineering; Arizona Univ., 
Tucson, AZ (USA). Dept. of Mining and Geological Engineering. 
Apr 1991. 512p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). Source: OSTI; NTIS; INIS; GPO. 

Three tests are presented and analyzed in detail for determining 
the hydraulic properties of borehole seals as applicable to disposal 
of high-level radioactive wastes. Two consist of monitoring the rate 
of injection of water at constant pressure into an injection zone at 
one end of a seal and monitoring the collection rate or rate of flow 
into a free-draining collection zone at the other end. The third test 
is performed by shutting in the collection zone and monitoring the 
buildup in hydraulic head. One-dimensional and axisymmetric 
three-dimensional flow models are presented for analyzing test re- 
sults. In the one-dimensional models, the seal is assumed to be a 
homogeneous and isotropic porous medium, and the rock is as- 
sumed to be impermeable. In the axisymmetric models, the seal 
and the surrounding rock mass are taken as homogeneous and 
isotropic porous media. The equation for saturated, confined 
ground-water flow is assumed to apply. The hydraulic properties of 
the seal are expressed by its hydraulic conductivity and specific 
storage. In the axisymmetric models, the conductivity and specific 
storage of the rock mass are included in the formulation. A fourth 





test, a tracer travel-time test, is presented as a means for detecting 
any high-velocity flow path through or around the seal. Detailed 
and specific recommendations are given for conducting borehole 
seal tests. In principle, these methods also should be applicable to 
testing shaft seals and tunnel dams. In practice, complications will 
be encountered for the implementation of the tests on a much 
larger scale, but these complications should be resolvable. 154 
refs., 79 figs., 38 tabs. 


16382 (PNL-7625) Evaluation of a multiport groundwater 
monitoring system. Gilmore, T.J.; Hall, S.H.; Olsen, K.B.; Spane, 
F.A. Jr. Pacific Northwest Lab., Richland, WA (USA). Mar 1991. 
96p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91011073. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In 1988 and 1989, Pacific Northwest Laboratory installed a multi- 
port groundwater monitoring system in two wells on the Hantord 
Site: one near the 216-B-3 Pond in the center of the Hanford Site 
and one just north of the 300 Area near the Columbia River. The 
system was installed to provide the US Department of Energy with 
needed three-dimensional data on the vertical distribution of con- 
taminants and hydraulic heads on the Hanford Site. This study 
evaluates the ability of the multiport system to obtain hydrogeologic 
data at multiple points vertically in a single borehole, and ad- 
dresses the representativeness of the data. Data collected from the 
two wells indicate that the multiport system is well suited for 
groundwater monitoring networks requiring three-dimensional char- 
acterization of the hydrogeologic system. A network of these 
systems could provide valuable information on the hydrogeologic 
environment. However, the advantages of the multiport system 
diminish when the system is applied to long-term monitoring net- 
works (30+ years) and to deeper wells (<300 ft). For shallow wells, 
the multiport system provides data in a cost-effective manner that 
would not be reasonably obtainable with the conventional methods 
currently in use at the Hantord Site. 17 rets., 28 figs., 6 tabs. 


16383 (PNL-SA-17600) Grouted waste leach tests: Pursuit 


of mechanisms and data for long-term pertormance assess- 


ment. Serne, R.J.; Borgeson, K. Pacific Northwest Lab., Richland, 
WA (USA). Nov 1989. 10p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC06-76RL01830. (CONF-891129-5: 
13. symposium scientific basis for nuclear waste management, 
Boston, MA (USA), 27 Nov - 2 dec 1989). Order Number 
DE91011242. Source: OSTI; NTIS; INIS; GPO Dep. 

At Hantord, low-level liquid nuclear waste is being mixed with ce- 
mentitious materials (grout) to form leach-resistant solid waste. 
Prior to grouting each liquid waste, an assessment must be per- 
formed to evaluate the long-term environmental impact. These 
predictions rely upon a diffusion-controlled release model and 
short-term laboratory leach data on small grout samples. This pa- 
per describes size scale-up and inventory scale-up experiments 
that evaluate whether diffusion does in fact control the release of 
contaminants. The results of the volume scale-up test suggest that 
tests on grout cylinders between the sizes 3 cm dia. by 3 cm length 
and 30 cm dia. by 29 cm length yield comparable results. These 
data and other available literature suggest that extrapolation of 
leach results to large blocks of solidified waste is defensible. The 
inventory scale-up tests for '25| and selenium show a constant ef- 
fective diffusivity regardless of the original inventory. This suggests 
that diffusion processes do in fact control the release of iodide and 
selenium from grout. The *Tc effective diffusivities may not remain 
constant with changes in inventory. 9 refs., 2 figs., 7 tabs. 


16384 (PNL-SA-17742) Assuring data quality for use in 
waste management system trade-off studies. Shay, M.R.; Stiles, 
D.L. Pacific Northwest Lab., Richland, WA (USA). Apr 1990. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-900406-81: 1. international topical 
meeting on high-level radioactive waste management, Las Vegas, 
NV (USA), 812 Apr 1990). Order Number DE91011240. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy’s (DOE) Office of Civilian Ra- 
dioactive Waste Management (OCRWM) has responsibility for 
constructing and operating facilities to accept and dispose of 
high-level nuclear waste rated by commercial and defense re- 
actors. The Office of Systems Integration and Regulation within 
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OCRWM has sponsored the development of a suite of computer 
models to be used in analyzing various possible alternatives for the 
configuration and operation of the federal high-level radioactive 
waste management system. This suite of models and their associ- 
ated databases is referred to as the Systems Integration Modeling 
System (SIMS). As part of SIMS, Battelle Pacific Northwest Labo- 
ratories has developed the Systems Engineering Cost Analysis 
Capability (SECAC), which, working in conjunction with one or 
more logistics models, provides cost estimates at various levels of 
detail for the complete Federal Waste Management System 
(FWMS). The SECAC has been designed as a flexible tool for use 
in estimating the cost of alternative operating modes, different 
waste acceptance priorities and alternative designs that may be 
proposed for the FWMS components. A relatively large amount of 
data must be compiled and managed to fully represent these pos- 
sible alternative FWMS configurations and operating strategies. A 
systems engineering approach has been implemented to ensure 
the integrity of this large cost data library throughout the evolution 
of the capability. 4 refs. 


16385 (PNL-SA-17845) Mass-transfer analysis of waste 
packages containing defense waste processing facility glass 
as a waste form. Apted, M.J.; Engel, D.W. Pacific Northwest Lab., 
Richland, WA (USA). Apr 1990. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO06-76RL01830. (CONF- 
900406-82: 1. international topical meeting on high-level 
radioactive waste management, Las Vegas, NV (USA), 8-12 Apr 
1990). Order Number DE91011244. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The fractional release rates of selected radionuclides from waste 
packages containing Defense Waste Processing Facility (DWPF) 
glass are calculated using the AREST code, assuming a 
continuous-diffusive pathway under partially saturated conditions. 
One of two boundary conditions for the concentration of radionu- 
clides at the waste-glass surface are used: (1) individual solubility 
limits for relatively insoluble radioelements, or (2) congruent disso- 
lution of the glass for highly soluble radicelements. Based on 
available data, the radionuclides examined in this study (Tc-99, Cs- 
135, U-238, Np-237, Pu-239, Pu-240, Pu-242, Cm-245) are all 
calculated to comply with fractional release-rate limits. The major 
factors aftecting the magnitude of predicted releases are long-term 
dissolution rate of the DWPF glass, radionuclide solubility, trans- 
port rate, and radionuclide inventories. The significant uncertainties 
regarding the appropriate values for these parameters are dis- 
cussed. 15 refs., 3 figs., 2 tabs. 


16386 (SAND-88-0265) Reduction of Well-Test Data for 
Test Wel USW G-4, Yucca Mountain, NYE County, Nevada: 
Yucca Mountain Site Characterization Project. Barr, G.E. Sandia 
National Labs., Albuquerque, NM (USA). Mar 1991. 60p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91011270. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Recovery data for nine slug-tests in Well USW G-4 are reduced 
to determine hydraulic conductivity and storativity, assuming a ho- 
mogeneous, isotropic, porous medium exists at the well. The 
purposes are to deduce these parameters, corroborate US Geolog- 
ical Survey estimates of parameters where possible, estimate the 
sensitivity of the inferences, and establish roughly how well these 
data fit the porous-medium model. This study was conducted to 
support assessment of the behavior of the groundwater system at 
Yucca Mountain near the Nevada Test Site in southwest Nevada. 
13 rets., 30 figs., 3 tabs. 


16387 (SAND-91-0044) Tensile strength testing of Topopah 
Spring tuft. Teufel, L.W.; McNamee, M.J. Sandia National Labs., 
Albuquerque, NM (USA). Apr 1991. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91011264. Source: OSTI; NTIS; INIS; GPO Dep. 
Laboratory experiments were conducted to compare two tech- 
niques for determining the tensile strength of nonlithophysal, 
welded tuff of the Topopah Spring Member and determine which 
technique should be used for site characterization. Tensile 
strengths were determined using uniaxial. direct-pull tests of night 
circular cylinders and calculated from Brazil tests. Tensile strengths 
determined from 11 direct-pull tests ranged from 1.94 to 11.53 
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MPa, with a mean and standard deviation of 6.07 + 3.09 MPa. 
Tensile strengths calculated from 11 Brazil tests ranged from 16.01 
to 26.26 MPa, with a mean and standard deviation of 21.69 + 
3.38. The mean tensile strength of the Brazil tests was 3.5 times 
greater than the mean tensile strength determined from direct-pull 
tests. It is concluded that the tensile strength of Topopah Spring 
tuff should be determined from direct-pull tests because they are a 
direct measurement of the tensile strength and also provide a 
lower, more conservative tensile strength than the Brazil tests. 4 
rets., 11 figs., 2 tabs. 
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Refer also to citation(s) 16167, 16200, 16255, 16267, 16278, 
16325, 16364, 16368, 16931, 16932, 17007, 17174, 17189, 17208, 
18533, 18872, 18914, 18929, 19162, 19167 


16388 (BNL-43228-Vol.2) ALARA engineering at Depart- 
ment of Energy facilities: Bibliography of selected readings in 
radiation protection and ALARA. Dionne, B.J.; Khan, T.A.; Lane, 
S.G.; Baum, J.W. Brookhaven National Lab., Upton, NY (USA). 
Mar 1991. 48p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH00016. Order Number DE91010375. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report is the second in the series of bibliographies support- 
ing the efforts at the Brookhaven National Laboratory ALARA 
Center on dose reduction at US Department of Energy (DOE) facil- 
ities. The BNL ALARA Center was originally established in 1983 
under the sponsorship of the US Nuclear Regulatory Commission 
to monitor dose-reduction research and ALARA activities at nuclear 
power plants. This effort was expanded in 1988 by the DOE’s Of- 
fice of Environment, Safety and Health to include DOE nuclear 
facilities. Abstracts for this bibliography were selected from pro- 
ceedings of technical meetings, journals, research reports, 
searches of the DOE Energy Data Base, and reprints of published 
articles provided by the authors. Information that the reader feels 
should be included in the next volume of this bibliography may be 
submitted to the BNL ALARA Center. These abstracts, which have 
a bearing on dose reduction, consolidates information from publica- 
tions pertinent to Radiological Engineers and Operational Health 
Physicists. Volume 2 contains 127 abstracts numbered from 69 
through 195 as well as author and subject indices. The subject in- 
dex contains the abstract numbers from both the previous volume 
and the current volume, the latter being indicated in boldface. 


16389 (CONF-900977—10) instilling protessionalism in the 
nucieer industry: A focus upon conduct of operations. Widen, 
W.C. (Westinghouse Electric Corp., Zion, IL (USA). Nuclear Train- 
ing Center); Keeley, W.A. Westinghouse Electric Corp., Carlsbad, 
NM (USA). Waste isolation Div. [1990]. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-86AL31950. From 
Spectrum '90: American Nuclear Society (ANS) international meet- 
ing on radioactive waste technologies, decontamination, and 
hazardous wastes; Knoxville, TN (USA); 30 Sep - 4 oct 1990. Or- 
der Number DE91011476. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. NUCLEAR INDUSTRY/training; WIPP/ 
operation; PERSONNELtraining; TRAINING; HUMAN FACTORS 
ENGINEERING; OCCUPATIONS; WIPP; OPERATION; QUALITY 
ASSURANCE; PERSONNEL; SAFETY 


16390 (CONF-910791-1) Uranium hexaflouride treezer/ 
sublimer process simulstorfrainer. Carnal, C.L. (Tennessee 
Technological Univ., Cookeville, TN (USA)); Belcher, J.D.; Tapp, 
P.A.; Ruppel, F.R.; Wells, J.C. Oak Ridge National Lab., TN 
(USA). [1991]. 6p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. From 1991 summer computer 
simulation conference; Baltimore, MD (USA); 22-24 Jul 1991. Or- 
der Number DE91009525. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper describes a software and hardware simulation of a 
freezer/sublimer unit used in gaseous diffusion processing of ura- 
nium hexafluoride (UF.¢). The objective of the project was to build a 
plant simulator that reads control signals and produces plant sig- 
nals to mimic the behavior of an actual plant. The model is based 
on physical principles and process data. Advanced Continuous 
Simulation Language (ACSL) was used to develop the model. 


Once the simulation was validated with actual plant process data, 
the ACSL model was translated into Advanced Communication and 
Control Oriented Language (ACCOL). A Bristol Babcock Distributed 
Process Controller (DPC) Model 3330 was the hardware platform 
used to host the ACCOL model and process the real world signals. 
The DPC will be used as a surrogate plant to debug control system 
hardware/software and to train operators to use the new distributed 
control system without disturbing the process. 2 refs., 4 figs. 


16391 (DOE/EA-0496-Vol.3) Surface Water interim 
Measures/interim Remedial Action Pian/Environmental Assess- 
ment and Decision Document for South Walnut Creek Basin 
(Operable Unit No. 2): Public Comment veness Sum- 
mary: Final report. EG and G Rocky Flats, Inc., Golden, CO 
(USA). Rocky Flats Plant. 8 Mar 1991. 88p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91010638. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) is pursuing an Interim Mea- 
sure/interim Remedial Action (IM/IRA) at the 903 Pad, Mound, and 
East Trenches Areas (Operable Unit No. 2) at the Rocky Flats 
Plant (RFP). This IW/IRA is to be conducted to minimize the 
release from these areas of hazardous substances that pose a po- 
tential threat to the public health and environment. The Plan 
involved the collection of contaminated surtace water at specific lo- 
cations, treatment by chemical precipitation, cross-flow membrane 
filtration and granular activated carbon (GAC) adsorption, and 
surtace discharge of treated water. Information for the initial config- 
uration of the Plan is presented in the document entitled “Proposed 
Interim Measures/Interim Remedial Action Plan and Decision Docu- 
ment, 903 Pad, Mound, and East Trenches Areas, Operable Unit 
No. 2” (IM/IRAP) dated 26 September 1990. Information concern- 
ing the proposed Surface Water IMWIRA was presented during a 
public meeting held from 7 to 10 p.m., Tuesday, 23 October 1990, 
at the Westminster City Park Recreation Center in Westminster, 
Colorado. This Responsiveness Summary presents DOE's re- 
sponse to all comments received at the public meeting, as well as 
those mailed to DOE during the public comment period which 
ended 24 November 1990. There were a number of technical com- 
ments on the plan that DOE has addressed herein. It is noted that 
several major issues were raised by the comments. Regardless of 
the estimated low risk to the public from construction and water 
transport activities, the popular sentiment of the public, based on 
comments received, is strong concern over worker and public 
health risks from these activities. In the light of public and munici- 
pal concerns, DOE proposes to eliminate from this IM/IRA the 
interbasin transter of Woman Creek seepage to the South Walnut 
Creek drainage and to address collection and treatment of contam- 
inated South Walnut Creek and Woman Creek surtace water under 
two separate IM/IRAs. 


(DOE/EH-0136) Technical Safety Appraisal of the 
Pinellas Plant. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (USA). Jan 1991. 185p. Spon- 


16392 


sored by USDOE, Washington, DC (USA). Order Number 
DE91009818. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the Technical Safety Appraisal (TSA) of the 
Pinellas Plant in Pinellas County, Florida. The plant is owned and 
controlled by the US Department of Energy and operated by Gen- 
eral Electric Neutron Devices (GEND). The TSA was pertormed 
during the period January 15-31, 1989, in support of a Tiger Team 
Assessment which occurred during the period January 15 to Febru- 
ary 2, 1989. The TSA provided the Safety and Health Subteam 
input to the Tiger Team Assessment. The completion of the 
assessment process includes: (1) submission of the Team's prelim- 
inary findings and concerns, in a Draft Report, to the Manager, 
Albuquerque Operations Office and to the site contractors at the 
conclusion of the onsite assessment; (2) review of the Draft Report 
for technical and factual accuracy; incorporation of the appropriate 
review comments, suggested changes, and modifications, as well 
as input from all interested Program Secretarial Offices; prepara- 
tion of a draft Action Plan by the Albuquerque Operations Office to 
address the Concerns, and submittal of that Action Plan through 
the Program Office to ES&H for their review and comment. The 
Secretary approved the final Action Plan on December 16, 1990, 


and directed its implementation. The comments and suggestions of 
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the Program Secretarial Offices, the Operations Office, and the site 
contractor have been incorporated, as appropriate, in this report 
prior to its publication. 


16393 (DOE/OR/21548-159) Engineering evaluation/cost 
analysis for the proposed management of contaminated struc- 
tures at the Weldon Spring Chemical Plant. Peterson, J.M.; 
MacDonell, M.M. Argonne National Lab., IL (USA). May 1991. 
107p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract ACO05-860R21548 ;W-31109-ENG-38. Order Number 
DE91012136. Source: OSTI; NTIS; GPO Dep. 

This engineering evaluatior/cost analysis (EE/CA) report has 
been prepared to support the proposed removal action for manag- 
ing contaminated structures at the chemical plant area of the 
Weldon Spring site, located in St. Charles, Missouri. The US De- 
partment of Energy is responsible for cleanup activities at the site 
under its Surplus Facilities Management Program (SFMP). This 
EE/CA report was prepared to document the proposed removal ac- 
tion because the action is a non-time-critical response. This 
documentation process is identified in guidance of the US Environ- 
mental Protection Agency (EPA) that addresses removal actions at 
sites subject to the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) of 1980, as amended 
by the Superfund Amendments and Reauthorization Act of 1986. 
Actions at the Weldon Spring site are subject to CERCLA require- 
ments because the site is listed on EPA’s National Priorities List. 
The objectives of this report are to (1) identify alternatives for man- 
aging the contaminated structures at the chemical plant area; (2) 
document the selection of a response that will mitigate the poten- 
tial threat to workers, the general public, and the environment 
associated with these structures; and (3) address health and envi- 
ronmental impacts associated with the proposed action is to (1) 
decontaminate the contaminated structures (i.e., remove loose ra- 
diative contamination as well as asbestos and polychlorinated 
biphenyl contamination), (2) remove material currently within these 
structures and transport it to on-site temporary storage areas, and 
(3) dismantle the structures and transport the resultant waste to 
on-site temporary storage areas. This action is consistent with and 


would support comprehensive response actions being planned for 
the Weldon Spring site. 26 refs., 10 figs., 10 tabs. 


16394 (DOE/WIPP-90-057C) WIPP radiation dosimetry pro- 
gram. Wu, C.F. Westinghouse Electric Corp., Carlsbad, NM (USA). 
Waste Isolation Div. [1991]. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-86AL31950. (CONF- 
910603-12: Annual meeting of the American Nuclear Society 
(ANS), Orlando, FL (USA), 2-6 Jun 1991). Order Number 
DE91011462. Source: OSTI; NTIS; INIS; GPO Dep. 

Radiation dosimetry is the process by which various measure- 
ment results and procedures are applied to quantify the radiation 
exposure of an individual. Accurate and precise determination of 
radiation dose is a key factor to the success of a radiation protec- 
tion program. The Waste Isolation Pilot Plant (WIPP), a Department 
of Energy (DOE) facility designed for permanent repository of 
transuranic wastes in a 2000-foot-thick salt bed 2150 feet under- 
ground, has established a dosimetry program developed to meet 
the requirements of DOE Order 5480.11, “Radiation Protection for 
Occupational Workers”; ANSVASME NQA-1, “Quality Assurance 
Program Requirements for Nuclear Facilities"; DOE Order 5484.1, 
“Environmental Protection, Safety, and Health Protection Informa- 
tion Reporting Requirements”; and other applicable regulations. 


16395 (DOL-91010633) Evaluation of the US Department 
of Energy’s occupational satety and health program tor its 
government-owned contractor-operated facilities. Department 
of Labor, Washington, DC (USA). Dec 1990. 116p. Sponsored by 
Department of Labor, Washington, DC (USA). Source: OSTI; U.S. 
Dept. of Labor, Washington, DC. 

An evaluation of the Department of Energy's (DOE) occupational 
safety and health programs for its government-owned contractor- 
operated (GOCO) activities was completed by the Department of 
Labor's Occupational Safety and Health Administration (OSHA) in 
response to DOE's request for assistance. The purpose of the 
evaluation was to provide DOE with a blueprint for strengthening 
these programs. Under the leadership of Secretary of Energy 
James Watkins, DOE has launched a number of significant 
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initiatives designed to instill a new culture of safety and health ac- 
countability within the Department. The Secretary of Energy's 
personal concern for safety and health was not being reflected in 
the priorities, resource allocation decisions and planning of DOE 
and GOCO managers. The report recommends that DOE consider 
major organizational changes, changes in priorities, and the devel- 
opment of operationally meaningful safety and health goals and 
objectives together with the accountability systems necessary to 
measure progress. 


16396 (EGG—10617-1113) Technical information manage- 
ment in an emergency response. Berry, H.A.; Greve, C.; Best, 
R.G.; Phillipson, D.S. EG and G Energy Measurements, Inc., Las 
Vegas, NV (USA). Remote Sensing Lab. [1991]. 4p. Sponsored by 
USDOE. Washington, DC (USA). DOE Contract AC08-88NV10617. 
(CONF-910434—2: 3. topical meeting on emergency preparedness 
and response, Chicago, IL (USA), 16-19 Apr 1991). Order Number 
DE91010839. Source: OSTI; NTIS; INIS; GPO Dep. 

Through many experiences in responding to real radiation acci- 
dents and emergency response exercises, the Department of 
Energy (DOE) has developed a technical information management 
system that will be used in the Federal Radiological Monitoring and 
Assessment Center (FRMAC) in the event of a major radiological 
accident. The core of the system is the Data Center in the FR- 
MAC, utilizing a computerized database of all off-site environmental 
radiological data. The information contained and managed by the 
Data Center will be comprehensive, accountable, and traceable, 
providing information to the assessors for immediate health and 
safety needs as well as for long-term documentation requirements. 
A DOE task force has been formed to develop compatibility guide- 
lines for video, automated data processing, and communication 
systems. An electronic mail, information status, and bulletin board 
system is also being developed to assist in the dissemination of in- 
tormation. Geographic Information Systems (GIS) offer a giant step 
forward in displaying and analyzing information in a geographically 
referenced system. 


16397 (EMO—1029) Borehole completion and seal testing 
tor upper confined aquifier-monitoring wells in the 300-FF-5 
operable unit. Smith, R.M.; Schalla, R.; Spane, F.A.; Raymond, 
J.R. Pacific Northwest Lab., Richland. WA (USA). Environmental 
Management Operations. Mar 1991. 37p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. Order 
Number DE91010884. Source: OSTI; NTIS; INIS; GPO Dep. 

The remedial investigation of the 300-FF-5 operable unit was ini- 
tiated in fiscal year 1991. A major part of the investigation involves 
the construction of eight new groundwater-monitoring wells in the 
upper confined aquifer beneath the operable unit. The upper 
confined aquifer has a head gradient significantly higher (approxi- 
mately 30 ft) than the unconfined aquifer. Because of this, the US 
Environmental Protection Agency and the State of Washington 
Department of Ecology requested, through review comments asso- 
ciated with the operable unit work plan (DOE 1990), the US 
Department of Energy to prepare a description of borehole seal 
emplacement and testing for this specific operable unit. They fur- 
ther requested that the resulting documentation be approved by 
the regulatory agencies prior to constructing the first confined 
aquiter-monitoring well. The description of seal emplacement and 
testing in new groundwater-monitoring wells completed in the up- 
per confined aquifer in the 300-FF-5 operable unit is presented in 
this report. This work applies only to wells drilled for the 300-FF-5 
operable unit. The area under consideration is located on the Han- 
ford Reservation. 19 refs., 19 figs., 1 tab. 


16398 (EMO-1032) Report on geological surveys in the 
300-FF-1 operable unit. Sandness, G.A. Pacific Northwest Lab., 
Richland, WA (USA). Environmental Management Operations. Mar 
1991. 116p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC06-76RL01830. Order Number DE91011327. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes a set of geophysical surveys performed by 
the Pacific Northwest Laboratory at selected locations within the 
300-FF-1 Operable Unit at Hanford. Field work and preliminary 
data processing activities were initiated in September 1989. These 
actions were terminated by the Westinghouse Hanford Company 
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before completion in December 1989. Work was reinitiated in Octo- 
ber 1990, to complete the processing of the data that had already 
been collected and to report the results. Because the field work 
was only partially completed, the task objectives, as presented in 
the Statement of Work, could not be fully met. This report is, there- 
fore, a progress report covering the work pertormed through 
December 11, 1989. This task involved (1) ground-penetrating 
radar surveys of the 618-4 and 618-5 Burial Grounds, and (2) 
ground-penetrating radar and electromagnetic induction surveys 
along the assumed routes of the abandoned process sewers and 
radioactive liquid waste sewers in the 300-FF-1 Operable Unit. The 
surveys in the burial grounds were intended to identify burial 
trenches and pits, to determine the depth of fill, and to locate waste 
materials, including any that might be outside the perimeter fences. 
The surveys along the sewer routes were intended, first, to confirm 
the locations of the sewers as shown on existing maps or to other- 
wise accurately determine their locations, and second, to attempt 
to entity locations of possible leaks. 3 refs., 3 figs., 2 tabs. 


16399 (GA-A-15554) Annuler pulse column development 
studies. Benedict, G.E. General Atomic Co., San Diego, CA 
(USA). [1979]. 23p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AT03-76SF71053. (CONF-7910108-9: Symposium 
on separation science and technology for energy applications, 
Gatlinburg, TN (USA), 30 Oct - 2 nov 1979). Order Number 
DE91010426. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The capacity of critically safe cylindrical pulse columns limits the 
size of nuclear fuel solvent extraction plants because of the limited 
cross-sectional area of plutonium, U-235, or U-233 processing 
columns. Thus, there is a need to increase the cross-sectional 
area of these columns. This can be accomplished through the use 
of a column having an annular cross section. The preliminary test- 
ing of a pilot-plant-scale annular column has been completed and 
is reported herein. The column is made trom 152.4-mm (6-in.) 
glass pipe sections with an 89-mm (3.5-in.) 0.d. internal tube, giv- 
ing an annular width of 32-mm (1.25 in.). Louver plates are used to 
swirl the column contents to prevent channeling of the phases. The 


data from this testing indicate that this approach can successfully 
provide larger-cross-section critically safe pulse columns. While the 
capacity is only 70% of that of a cylindrical column of similar cross 
section, the efficiency is almost identical to that of a cylindrical col- 
umn. No evidence was seen of any nonuniform pulsing action from 
one side of the column to the other. 4 figs., 3 tabs. 


16400 (LA-UR-91-1295) Opportunities for health and safety 
professionals in environmental restoration work. Norris, A.E. 
Los Alamos National Lab., NM (USA). [1991]. 8p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-9104204—4: First engineering and technology conference 
on waste management, San Juan (Puerto Rico), 24-26 Apr 1991). 
Order Number DE91011440. Source: OSTI; NTIS; INIS; GPO Dep. 

The satety of workers in waste management and in environmen- 
tal restoration work is regulated in large part by the Occupational 
Safety and Health Administration (OSHA). Many of the OSHA rules 
are given in Part 1910, Occupational Safety and Health Standards, 
of Title 29 of the Code of Federal Regulations (CFR). Section 120 
of 29 CFR 1910 specifically addresses hazardous waste operations 
and emergency response operations. The remainder of this discus- 
sion focuses on clean-up operations. The purpose of this paper is 
to review areas of employment opportunity in environmental 
restoration work for health and safety professionals. Safety and 
health risk analyses are mentioned as one area of opportunity, and 
these analyses are required by the standards. Site satety and 
health supervisors will be needed during fied operations. Those 
who enjoy teaching might consider helping to meet the training 
needs that are mandated. Finally, engineering help both to sepa- 
rate workers from hazards and to improve personal protective 
equipment, when it must be worn, would benefit those actively in- 
volved in environmental restoration activities. 


16401 (NUREG—0090-Vol.13-No.4) Report to Congress on 
abnormal occurrences: October-December 1990. Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Office for Analysis 
and Evaluation of Operational Data. Mar 1991. 20p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (USA). Source: 
OSTI; NTIS; GPO. 
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Section 208 of the Energy Reorganization Act of 1974 identified 
an abnormal occurrence as an unscheduled incident or event that 
the Nuclear Regulatory Commission determines to be significant 
from the standpoint of public health or safety and requires a quar- 
terly report of such events to be made to Congress. This report 
covers the period from October 1 through December 31, 1990. The 
report discusses five abnormal occurrences, none of which 
involved a nuclear power plant. Two involved significant overexpo- 
sures to the hands of two radiographers, two involved medical 
therapy misadministrations, and one involved a medical diagnostic 
misadministration. No abnormal occurrences were reported by the 
Agreement States. The report also contains information that up- 
dates a previously reported abnormal occurrence. 8 refs. 


16402 (NWPO-TN-005-90) Nuclear waste s g con 
tainer response to severe accident conditions, A brief critique 
of the modal study. Audin, L. Nevada Nuclear Waste Project 
Office, Carson City, NV (USA). Dec 1990. 41p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG08-85NV10461. 
Order Number DE91011013. Source: OSTI; NTIS; INIS; GPO Dep. 

The Modal Study (NUREG/CR-4829) attempts to upgrade the 
analysis of spent nuclear fuel transportation accidents, and to verify 
the validity of the present regulatory scheme of cask performance 
standards as a means to minimize risk. While an improvement over 
many prior efforts in this area (such as NUREG-0170), it unfortu- 
nately fails to create a realistic simulation either of a shipping cask, 
the severe conditions to which it could be subjected, or the poten- 
tial damage to the spent fuel cargo during an accident. There are 
too many deficiencies in its analysis to allow acceptance of its re- 
sults for the presumed cask design, and many pending changes in 
new containers, cargoes and shipping patterns will limit applicability 
of the Modal Study to future shipments. In essence, the Modal 
Study is a good start, but is too simplistic, incomplete, outdated and 
open to serious question to be used as the basis for any present- 
day environmental or risk assessment of spent fuel transportation. 
It needs to be redone, with peer review during its production and 


experimental verification of its assumptions, before it has any rele- 
vance to the shipments planned to Yucca Mountain. Finally, it must 
be expanded into a full risk assessment by inputing its radiological 
release fractions and probabilities into a valid dispersal simulation 
to properly determine the impact of its results. 51 refs. 


16403 (ORNL/TM-11682) Determination of the probability 
for radioactive materials on properties in Monticello, Utah: 
Waste management research and development programs. Wil- 
son, M.J.; Crutcher, J.W. Oak Ridge National Lab., TN (USA). Feb 
1991. 220p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO5-840R21400. Order Number DE91010449. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In 1978, under the authority of the Atomic Energy Act, the US 
Department of Energy (DOE) established the Surplus Facilities 
Management Program (SFMP) to manage the maintenance and 
surveillance of numerous DOE-owned, radioactively contaminated 
facilities that have been declared surplus and to conduct a pro- 
gram leading to the ultimate disposition of those facilities. The 
primary responsibility of SFMP is to protect public health and the 
environment from potentially harmful radioactive contamination 
contained within or derived from DOE-owned facilities. Manage- 
ment of SFMP is directed by the DOE Office of Environmental 
Restoration and Waste Management, Washington, DC. Prior to mill 
site remediation, Monticello properties surrounding the site and 
designated privately owned are being assessed for inclusion in the 
SFMP. Oak Ridge National Laboratory (ORNL) was directed by 
DOE in July 1988 to assess the radiological condition of privately 
owned properties in Monticello that have been identified as possi- 
bly containing Monticello mill-related materials. Properties 
containing Monticello mill-related materials and with associated ra- 
diation levels that exceed US Environmental Protection Agency 
(EPA) and DOE standards are eligible tor cleanup under SFMP. 
The objective of this study was to determine the probability that a 
property which contained Monticello mill-related residual radioactive 
material in excess of the guidelines would not be assessed under 
the current protocol. 3 refs., 3 figs., 2 tabs. 


16404 Neutron activated switch. Barton, D.M. To Dept. of En- 
ergy. 30 Oct 1989. USA Patent patent application 7-428,681. 11p. 





Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. Order Number DE91011676. Source: OSTI; NTIS; 
GPO Dep. 

A switch for reacting quickly to a neutron emission in which a 
rod consisting of a rod of fissionable material inside a vacuum tight 
body. An adjustable contact is located coaxially an adjustable dis- 
tance from one end of the rod. Electrical leads are connected to 
the rod and to the adjustable contact. With a vacuum drawn inside 
the body, a neutron bombardment striking the rod will cause it to 
heat and expand longitudinally until it comes into contact with the 
adjustable contact. This closing occurs within a period of a few mi- 
croseconds. 2 figs. 


16405 (PNL-7684) ISV safety, processing, and starter path 
issues. Hilliard, D.K.; Kindle, C.H. (comps.). Pacific Northwest 
Lab., Richland, WA (USA). Apr 1991. 51p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. Order 
Number DE91011908. Source: OSTI; NTIS; INIS; GPO Dep. 
Numerous experiments and studies related to safety concerns in 
the in situ vitrification (ISV) process have been conducted at Pacific 
Northwest Laboratory. Topics of interest include (1) combustible in- 
clusions, (2) sealed containers, (3) radiant heat surge, (4) electrical 
shock, (5) general risk analysis, and (6) Pu criticality. The data and 
analyses are those used for the initial ISV development and subse- 
quent improvement; the majority was performed in 1987 or earlier. 
The purpose of this report is to document these analyses for refer- 
ence purposes; knowledge gained more recently is, or will be, 
incorporated in other documents. 33 refs., 1 fig., 9 tabs. 


16406 (PNL-SA-17362) A literature-based preliminary char- 
acterizstion of risks in the nuclear waste m t system. 
Daling, P.M. (Battelle Washington Operations, DC (USA)); Rhoads, 
R.E.; Van Luik, A.E. Pacific Northwest Lab., Richland, WA (USA). 
Apr 1990. 7p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC06-76RL01830. (CONF-900406—85: 1. interna- 
tional topical meeting on high-level radioactive waste management, 
Las Vegas, NV (USA), 8-12 Apr 1990). Order Number 
DE91011797. Source: OSTI; NTIS; INIS; GPO Dep. 

The objectives of this study were to (1) review the literature con- 
taining information on risks in the nuclear waste management 
system and (2) use this information to develop preliminary esti- 
mates of the potential magnitudes of these risks. Information was 
collected on a broad range of risk categories to assist the US De- 
partment of Energy (DOE) in communicating information about the 
risks in the waste management system. The study, which was com- 
pleted prior to passage of the Nuclear Waste Policy Amendments 
Act of 1987, examined all of the portions of the nuclear waste 
management system envisioned by the DOE in the 1985 “Mission 
Plant for the Civilian Radioactive Waste Management Program.” As 
such, there may be statements in this paper that are not consistent 
with current DOE positions. The scope of this paper includes the 
repository, the integral Monitored Retrievable Storage (MRS) facil- 
ity, and the transportation system that supports the repository and 
the MRS facility. Based on the results of this analysis, it is con- 
cluded that the radiological risks in the waste management system 
are small relative to nonradiological risks and relative to the risks of 
exposure to natural background radiation. 6 refs., 2 figs., 2 tabs. 


16407 (WHC-EP-0415) Implementation plan for the De- 
tense Nuclear Facilities Safety Board, Recommendation 90-7. 
Cash, Rw. Westinghouse Hanford Co., Richland, WA (USA). 
[1991]. 28. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-87RL10930. Order Number DE91012202. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document describes the plan for implementing the recom- 
mendations made by the Defense Nuclear Facilities Safety Board 
in their Recommendation 90-7 to the US Department of Energy. 
Recommendation 90-7 addresses safety issues of concern for 24 
single-shell, high-level radioactive waste tanks containing ferro- 
cyanide compounds at the Hanford Site. These tanks are a 
potential safety concern because under certain conditions involving 
elevated temperatures ferrocyanide compounds in the presence of 
oxidizing materials can be made to explode. Activities underway by 
the responsible Hanford Site contractor that address each of the 
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six parts of Defense Nuclear Facilities Safety Board Recommenda- 
tion 90-7 are described. Schedules are also included with the plan. 
12 refs., 1 fig., 1 tab. 


16408 (WHC-MR-0221) B plant/WESF integrated annual 
satety appraisal: Fiscal Year 1990. Anderson, J.K. Westinghouse 
Hanford Co., Richland, WA (USA). Dec 1990. 103p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC06-87RL10930. 
Order Number DE91010104. Source: OSTI; NTIS; INIS; GPO Dep. 
This report provides the results of the Fiscal Year 1990 Annual 
Integrated Safety Appraisal of the B Plant and Waste Encapsula- 
tion and Storage Facility in the Hanford Site 200 East Area. The 
appraisal was conducted in August and September 1990, by the 
Defense Waste Disposal Safety group, in conjunction with Health 
Physics and Emergency Preparedness. Reports of these three or- 
ganizations for their areas of responsibility are presented. The 
purpose of the appraisal was to determine if the areas being ap- 
praised meet US Department of Energy (DOE) and Westinghouse 
Hanford Company (WHC) requirements and current industry stan- 
dards of good practice. A further purpose was to identify areas in 
which program effectiveness could be improved. In accordance 
with the guidance of WHC Management Requirements and Proce- 
dures 5.6, previously identified deficiencies which are being 
resolved by line management were not repeated as Findings or 
Observations unless progress or intended disposition was consid- 
ered to be unsatisfactory. The overall assessment is that there are 
no major safety problems associated with current operations. Pro- 
grams are in place to provide the necessary safety controls, 
evaluations, overviews, and support. In most respects these pro- 
grams are being implemented effectively. However, there are a 
number of deficiencies in details of program design and implemen- 
tation. The appraisal identified a total of 23 Findings and 27 
Observations of deficiencies. All Observations are Seriousness 
Category 3. Fifteen Findings were Category 2 and 8 were Cate- 
gory 3. Most of the Category 2 Findings were so categorized on 
the basis of noncompliance with mandatory DOE Orders or WHC 
policies and procedures, rather than potential risk to personnel. 


16409 


(WHC-SA-0923) There is more to training than lec 
ture. Mayfield, N.E.; Bahrt, W.A. Westinghouse Hanford Co., 


Richland, WA (USA). Feb 1991. 16p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-87RL10930. (CONF- 
91041354: 9. symposium on the training of nuclear facility 
personnel, Denver, CO (USA), 14-18 Apr 1991). Order Number 
DE91011057. Source: OSTI; NTIS; INIS; GPO Dep. 

This presentation describes information that is useful in correlat- 
ing on-the-job training with developing and delivering classroom 
training, which enhances the learning process. Greater emphasis is 
being placed on classroom training versus self-study in all facets of 
industry. The outcome is that classroom instruction is all-too-often 
delivered through direct lecture. This is probably the least effective 
method of providing quality training. Enhancements to the class- 
room learning environment are necessary—such as well-planned 
viewgraphs, flip charts, posters, mockups, videos, demonstration 
activities, an on-the-job training. Without this emphasis, all too of- 
ten, classroom instruction is no more effective than self-study. Most 
classroom training lacks demonstration activities and/or on-the-job 
training interfaces. Remember what Confucius said: “When | hear | 
forget, when | see | remember, when | do | understand.” Therefore, 
it makes sense to involve students through demonstration activities 
and/or on-the-job training as an integral part of lesson design. We 
need to make a conscious effort to ensure trainees understand the 
instructions that are necessary to perform job functions. This re- 
quires, in many cases, a diversion from past practices. We must 
become innovative and involve the trainees in practical activities to 
avoid the dismal effects of the straight lecture format. 1 ref., 2 figs. 


16410 (WHC-SD-HWV-TI-017-REV.1) B Plant Secondary 
Containment Description and Analysis. Corcoran, C.L. Westing- 
house Hanford Co., Richland, WA (USA). [1991]. 29p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC06- 
87RL10930. Order Number DE91011081. Source: OSTI; NTIS; 
INIS; GPO Dep. 

B Plant is in an upgrade mode preparing for its new mission to 
pretreat the neutralized current acid waste (NCAW) that will be pro- 
cessed at the planned Hanford Vitrification Plant (HWVP). NCAW 
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generated by the solvent extraction portion of the Purex process is 
currently stored in underground tanks at the U.S. Department of 
Energy Hanford Reservation 200 Area. It is the purpose of this 
document to describe the design and operation of the B Plant sec- 
ondary containment system. The elements of the secondary 
containment system will function to prevent the release of process 
wastes or otherwise hazardous liquids to the environment. 5 refs., 
2 figs., 2 tabs. (MHB) 


0550 Safeguards, Inspection, and Accountability 
Refer also to citation(s) 16255, 16402, 17139, 18150, 18938 


16411 (BNL-45367) A scheme for randomized inspections. 
Lu, Ming-Shih; Teichmann, T. Brookhaven National Lab., Upton, 
NY (USA). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH00016. (CONF-910534—-2: 13. 
annual symposium of the European Safeguards Research and 
Development Associations: safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). Order Number 
DE91012073. Source: OSTI; NTIS; GPO Dep. 

We describe a general randomized inspection scheme that satis- 
fies initially stipulated quantitative requirements on detection 
probabilities and timeless for nuclear material safeguards verifica- 
tions, and at the same time makes more efficient use of inspection 
resources. The scheme reduces intrusiveness into the operations 
of the inspected plant and strengthens the effectiveness of the in- 
spection due to the unpredictability and the increased intensity of 
the inspections. The same formalism is applicable to sequential in- 
spections, inspections by strata, and inspections of facilities over a 
large complex, such as a country. The methodology is applicable 
to a much wider class of inspections including arms control verifi- 
cation. 7 refs. 


16412 (Juel-Spez—554) Nondestructive determination of 
uranium-235 enrichment in gas ultracentritugation enrichment 
plants. Lauppe, W.D.; Richter, B.; Stein, G. Forschungszentrum 
Juelich GmbH (Germany, F.R.). Programmgruppe Technik und 
Geselischaft. Feb 1990. |132p. (In German). Contract BMFT 
ATT9204. Order Number DE91773657. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Based on similar studies in the USA and the UK, two + spectro- 
scopic techniques were propagated by the IAEA, after they had 
been sucesssfully tried at Capenhurst (GB) centrifuge plant. It was 
assumed by the IAEA that these methods would be transferable to 
the Almelo and Gronau plants, even without knowledge of the spe- 
cific plant parameters there. The scope of this research project 
covered the study and further development of the proposed +- 
spectroscopic measuring methods for applicability in the GUC plant 
in Gronau. The research came within the terms of reference of 
Task C.14.7 of the IAEA and BMFT (German Federal Ministry of 
Research and Technology)'s joint research and development pro- 
gramme. When the funded project first started, the Gronau plant 
was not yet on stream. The initial measurements were therefore, 
taken in Almelo, where conditions were similar to those in Gronau. 
The report describes the underlying problems which occur in rela- 
tion to the non-destructive measuring of 2°5U enrichment under the 
specific boundary conditions in Almelo and Gronau. The results il- 
lustrate the limitations of application of the measuring techniques, 
even after adjustment to actual conditions in Almelo and Gronau. It 
is not always possibie to obtain a reliable yes/no answer in favour 
of slightly enriched uranium, particularly in product lines with ex- 
treme boundary conditions, irrespective of the technique applied. 
(orig.). 


16413 (KAERVRR-850/89) Technology development for nu- 
clear material accountability. Hong, Jong Sook; Lee, Byung Doo; 
Cha, Hong Ryul; Choi, Hyoung Nae; Park, Ho Jun. Korea Atomic 
Energy Research inst., Daeduk (Republic of Korea). Jan 1990. 
215p. (in Korean). Order Number DE91630867. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Neutron yields from 1°F(a,n)?*Na reaction of uranium neutron in- 
teraction with uranium-bass materials, and the characteristics of 
shielded neutron assay probe have been studied. On the basis of 
the above examination, U-235 enrichment in UF, cylinders like 
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model 30B and model 48Y was measured by the reaction and U- 
235 contents in the containers by non-destructive total passive 
neutron assay method. Total measurement efficiency as a result 
was found to be 6.44 x 10-4 and 1.25 x 10-* for model 30B and 
model 40Y UF¢ cylinder, respectively. The uncertainty of measured 
enrichment as compared to Tag value obtained from chemical anal- 
ysis approached about 5 % of relative error at 95 % confidence 
interval. In the follow-up action for the previously developed (1988) 
computer system of nuclear material accounting the error search- 
ing and treatment routine in accordance with code 10, of IAEA and 
respective facility attachment has been added to easing the burden 
of manual error correction by operator. In addition, the procedure 
for LEMUF calculation has been prepared to help bulk facility oper- 
ators evaluating MUF in the period of material balance. (author). 


16414 (NBL-324) New Brunswick Laboratory progress re- 
port, October 1989-September 1990. USDOE New Brunswick 
Lab., Argonne, IL (USA). Mar 1991. 49p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91010201. Source: 
OSTI; NTIS; GPO Dep. 

The New Brunswick Laboratory (NBL) has been tasked by the 
DOE Office of Safeguards and Security, Defense Programs (OSS/ 
DP) to assure the application of accurate and reliable measure- 
ment technology for the safeguarding of special nuclear materials. 
NBL is fulfilling its mission responsibilities by identifying the mea- 
surement and measurement-related needs of the nuclear material 
safeguards community and addressing them by means of activities 
in the following program areas: (1) reference and calibration mate- 
rials, (2) measurement development, (3) measurement services, (4) 
measurement evaluation, (5) safeguards assessment, and (6) site- 
specific assistance. Highlights of each of these program areas are 
provided in this summary. This progress report is written as a part 
of NBL’s technology transfer responsibilities, primarily tor the use 
and benefit of the scientific personnel that perform safeguards- 
related measurements. Consequently, the report is technical in 
nature. Many of the reports of multi-year projects are fragmentary 
in that only partial results are reported. Separate topical reports are 
to be issued at the completion of many of these projects. 30 refs. 
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Refer also to citation(s) 16153, 16156, 16157, 16255, 16259, 
16814, 16819, 16820, 16822, 17139, 19404 


16415 (IAEA-TECDOC-583, pp. 111-117) Role of govern 
ment and government organizations in uranium exploration 
planning and practice in the Union of Soviet Socialist Re 
publics. Viasov, M.B. (Institute of Geological Exploration, Moscow 
(USSR)); Podolyako, L.G. International Atomic Energy Agency, Vi- 
enna (Austria). Feb 1991. (CONF-8812155-: Advisory group 
meeting on uranium exploration planning and practice, Vienna 
(Austria), 13-16 Dec 1988). In Uranium exploration planning and 
practice: Report of an advisory group meeting held in Vienna, 13- 
16 December 1988. 132p. Order Number DE91627953. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Uranium exploration is carried out in the USSR according to the 
"Principles of Legislation of the USSR and Union Republics on 
Mineral Resources Utilization”. The following organizations are con- 
cerned: Ministry of Geology of the USSR plans, arranges and 
carries out prospecting and exploration activities within the whole 
territory of the USSR. Soviets of Working Peoples’ Deputies and 
their executive and administrative agencies carry out the state con- 
trol in the field of mineral resources utilization and protection and 
solve the problems of environmental control. The State Committee 
on Mineral Reserves is a body of the Council of Ministers of the 
USSR and serves to solve the following problems: Conducting of 
unified technical policy in the field of practical estimation of ex- 
plored mineral resources; establishment of consistent mineral raw 
material cut-off criteria necessary to calculate mineral reserves; re- 
vision of data on mineral resources supplies compiled by ministries 
and departments. Ministries and departments operating the de- 
posits (Ministry of Non-ferrous Metals, etc.) carry out exploitation 
surveys through the geological services of mining properties. State 





Committee of the USSR for Safety Inspection in Industry (Gos- 
gortechnadzor) carries out the industrial safety measures required 
while conducting geological prospecting survey. 


16416 (IAEA-TECDOC-585) Regulations in the field of food 
irradiation: International Consultative Group on Food 
Irradiation established under the aegis of FAO, IAEA, WHO. in- 
ternational Atomic Energy Agency, Vienna (Austria); Food and 
Agriculture Organization of the United Nations, Rome (Italy); World 
Health Organization, Geneva (Switzerland). Feb 1991. 153p. Order 
Number DE91627972. Source: OSTI; NTIS (US Sales Only); INIS. 

The material available for this review, as well as the Guidelines 
for Preparing Regulations for the Control of Food Irradiation Facili- 
ties adopted by ICGFI, the international Conference Document on 
the Acceptance, Control of and Trade in Irradiated Food, the draft 
European Economic Community Directive and the Codex General 
Standard and Code of Practice on food irradiation suggest that the 
following aspects may be subject to regulation: Food irradiation 
licensing, radiation safety, food hygiene, package labelling, inspec- 
tion, certification for commercial purposes. The purpose of this 
review is to provide Member States with the information necessary 
for and special to the control of food processing by irradiation, so 
as to enable them to ensure that they have or they can adopt ef- 
fective regulations governing all aspects of trade in irradiated food. 
Three countries have introduced in their food laws special provi- 
sions to regulate the processing of food by radiation. Twenty-three 
countries have issued such special regulations under the existing 
statutory authority of one of the executive branches: Seven coun- 
tries either by reference or by incorporation in whole or in part in 
their regulations, gave recognition to the Codex Standard and 
Code of Practice. The absence of such specific recognition should 
not be interpreted, however, to mean that those countries have not 
accepted the Codex recommendations. Many provisions seem to 
have taken the Codex recommendations as a guide. 16 refs. 


16417 (INIS-XN-308) Agreement on exchange of intorma- 


tion on nucleer installations. italy. 15 Dec 1989 3p. (in Italian). 
Order Number DE91627973. Source: OSTI; NTIS (US Sales Only); 


INIS. 

This Agreement was concluded in furtherance of the IAEA 1986 
Convention on early notification of nuclear incidents and reflects its 
provisions to a large extent. In accordance with this Agreement, the 
Parties will notify each other immediately through predetermined 
contact points of all emergency situations which could have radio- 
logical consequences and will communicate the type of information 
required in order to allow the evaluation of associated risks. (NEA). 


16418 (INIS-XN-309) Stb 607 Order of 20 December 1968 
amending the Radiation Protection Decree, the 1981 Contribu- 
tlons Decree and the Decree on Transport of Fissile Materiais, 
Ores and Radicactive Materials. Netherlands. 1988 8p. (in 
Dutch). Order Number DE91627974. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The radiation Protection Decree (Stb. 1986, No. 465) replaced 
the Radioactive Materials Decree (Stb. 1969, No. 404). Both the 
latter Decrees and the lonizing Apparatus Decree expired on 1 
April 1987. This Order amends the Radiation Protection Decree by 
inserting a provision to the effect that all licences issued before 1 
April 1987 under either Decree remain valid under the Radiation 
Protection Decree. The 1988 Order also makes some consequen- 
tial amendments to the Contributions Decree (Stb. 1981, No. 455) 
and the Transport Decree (Stb. 1969, No. 405), in particular, to re- 
place the references to the obsolete Decrees with references to 
the Radiation Protection Decree. (NEA). 


16419 (INIS-XN-310) Royal decree of 8 december 1989 lay- 
Ing down the regulation on the land ot dangerous 
goods, made pursuant to Act No 4 of 18 june 1965, the act of 
7 september 1954, act No 47 of 21 may 1971, act No 39 of 14 
June 1971. Norway. 8 Dec 1989 5p. (In Norwegian). Order Number 
DE91627980. Source: OSTI; NTIS (US Sales Only); INIS. 

By Royal Decree of 12 February 1976, Norway implemented the 
European Agreement concerning the International Carriage of 
Dangerous Goods by road (ADR). Its provisions govern both inter- 
national and domestic transport by road of radioactive materials. A 
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Royal Decree of 8 December 1989 lays down Regulations on the 
land transport of dangerous goods which replace the 1976 Decree. 


16420 (INIS-XN-311) Class 7 - Radioactive materials. Nor- 
way. 1989 13p. (In Norwegian). Order Number DE91627981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This is an extract (Sections 700-710) from Regulations on the 
transport of dangerous goods by rail made by the Norwegian State 
Railway pursuant to an Act of 7 September 1854. These Sections 
deal with radioactive materials. The Regulations entered into force 
on 1 January 1990. 


16421 (INIS-XN-312) Royal decree of 2 june 1989 extend- 
ing until 30 june 1992 the authority of the institute for energy 
technology to exercise control over the import of nuclear ma- 
terial and technology into Norway. Norway. 2 Jun 1989 2p. (in 
Norwegian). Order Number DE91627990. Source: OSTI; NTIS (US 
Sales Only); INIS. 

By Royal Decree of 6 November 1969, the Institute for Energy 
Technology (institutt for Energiteknikk - IFE) is the national body 
responsible for implementing international safeguards in Norway 
and is licensed to possess nuclear materials. Any imports of such 
material and equipment must be notified to IFE whose approval is 
required for any national transfers in their respect. This Royal 
Decree of 1989 amends the 1969 Decree to extend the IFE’s au- 
thority in this field until 30 June 1992. 


16422 (INIS-XN-313) SSI FS 1989: 1 Ordinance of the 
State institute for radiation protection on maximum dose limits 
for exposure to radiation. Sweden. 26 Sep 1989 50p. (in 
Swedish). Order Number DE91627975. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This Ordinance adopted on 17 March 1989 entered into force on 
1 January 1990. The Ordinance is based on the provisions of the 
1988 Radiation Protection Act and complies with the recommenda- 
tions of the International Commission on Radiological Protection - 
ICRP. It lays down dose limits for radiation workers and the gen- 
eral public. These limits are 50 and 1 millisieverts (mSv) per year 
respectively. Special limits have also been introduced for accumu- 
lated doses during radiation work: these must be less than 180 
mSv at 30 years of age and less than 700 mSv over a lifetime. In 
effect, this stipulation limits the average yearly dose to less than 15 
mSv per year. 


16423 (INIS-XN-315) Order of 1 june 1990 defining the 
control methods provided by decree no 86-1103 of 2 october 
1986 on protection of workers against the hazards of ionizing 
radiation. France. 27 Jun 1990 ip. (in French). Order Number 
DE91627976. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Journal Officiel de la Republique francaise. 

This Order defines the methods and procedures for monitoring 

radiation sources, their shielding and contamination of the sur- 
rounding atmosphere. It repeals an Order of 18 april 1968 on the 
same subject. 
16424 (INIS-XN-316) Order of 27 august 1990 on treatment 
ot fowl meat by ionizing radiation. France. 1 Sep 1990 ip. (in 
French). Order Number DE91627977. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in Journal Officiel de la Republique francaise. 

This Order fixes the conditions for the sale of fowl meat whose 
microbial decontamination was obtained through exposure to cobalt 
60 or cesium 137 gamma-rays or accelerated electron beams with 
an energy below or equal to 10 Mev. 


16425 (INIS-XN-317) Decree No 90-734 of 9 August 1990 
publishing the Agreement by an Exchange of Notes between 
the Government of the French Republic and the Government 
of the Federal Republic of Germany on the reprocessing of 
German nuclear power plant spent tue! elements at La Hague, 
signed in Bonn on 25 April 1990. France. 17 Aug 1990 2p. (In 
French). Order Number DE91627965. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in Journal Officiel de la Republique francaise. 

The Agreement entered into force on the date of its signature 
and provides for the reprocessing of German spent fuel elements 
in the French reprocessing plant at La Hague and to this effect, 
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refers to two model contracts established jointly. It specifies that 
both Governments will apply the London Club Guidelines for nu- 
clear transfers, in particular as regards physical protection and 
controls on retransfers. It also states that the La Hague pliant is 
regularly inspected by the IAEA in accordance with the Agreement 
between France, the European Communities and the IAEA. 


16426 (INIS-XN-320) SOR 90-192, 22 March 1990 - Trans- 
port Packaging of Radioactive Materials Regulations, 
amendment. Canada. 11 Apr 1990 7p. (in French, English). Order 
Number DE91627982. Source: OSTI; NTIS (US Sales Only); INIS. 

Issued in English and French. 

These amendments are consequential to the AECB Cost Recov- 
ery Regulations and have been made as a means of enforcing 
compliance with those Regulations. 


16427 (INIS-XN-321) SOR 90-193, 22 March 1990, Uranium 
and Thorium Mining Regulations, amendment. Canada. 11 Apr 
1990 4p. (In French, English). Order Number DE91627966. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Issued in English and French. 

These amendments are consequential to the AECB Cost Recov- 
ery Regulations and have been made as a means of enforcing 
compliance with those Regulations. 


16428 (INIS-XN-323) SOR 90-165, 8 March 1990, Atomic 
Energy Control Regulations, amendment. Canada. 28 Mar 1990 
1p. (in French, English). Order Number DE91627967. Source: 
OSTI; NTIS (US Sales Only); INIS. 

issued in English and French. 

Subsections 7(4) and (5) of the Regulations were revoked by this 
amendment. Those subsections required the AECB, when deciding 
whether or not to authorise export of a prescribed substance, to be 
satisfied about the price and quantity of that substance. The two 
subsections were replaced by new provisions simply authorising 
the Board to issue an export licence and to impose conditions on 
the licence in the interests of health, safety and security. (NEA). 


16429 (INIS-XN-326) Ministry of the Environment and Nat- 
ural Resources - Decree-Law No 186/90 of 6 of June. Portugal. 
6 Jun 1990 4p. (In Portuguese). Order Number DE91627978. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Diario da Republica. 

This Decree-Law was made in implementation of Community Di- 
rective 85/337/CEE of 27 June 1985 on the assessment of the 
effects of certain public and private projects on the environment. 
According to the Decree-Law, approval of nuclear power pliant pro- 
jects and other nuclear reactor projects, as well as radioactive 
waste repositories is subject to a prior assessment of their effect 
on the environment. (NEA). 


16430 (INIS-XN-327) Health Ministry Order 16/90. Portugal. 
21 Aug 1990 1p. (in Portuguese). Order Number DE91627983. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Diario da Republica. 

This Order provides for the treatment of solid hospital residues 
of all types including radioactive waste. (NEA). 


16431 (INIS-XN-328) Health Ministry - Regulatory Decree 
No 9/90 of 19 Aprli. Portugal. 19 Apr 1990 10p. (in Portuguese). 
Order Number DE91627979. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in Diario da Republica. 

This Decree was adopted in implementation of Community Direc- 
tives Nos. 80/836, 84/467 and 84/466/Euratom on radiation 
protection. The Decree establishes the basic principles in the field 
of radiation protection applicable to occupationally exposed per- 
sons, to individuals and to the population as a whole. It specifies 
the duties of the authorities and of the persons responsible for 
installations or activities likely to involve exposure to ionizing radia- 
tion. It also deals with exposure to radiation for medical purposes 
and provides for the measures to be taken by the authorities re- 
garding emergency plans in case of a nuclear accident. (NEA). 


16432 (INIS-XN-329) 29056. Order of 1 december 1989 
supplementing the order of 30 december 1988 made in imple- 
mentation of Royal Decree 1522/1984 of 14 july authorizing the 
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establishment of the National Radioactive Waste Company 
Limited (ENRESA). Spain. Dec 1989 1p. (In Spanish). Order Num- 
ber DE91627984. Source: OSTI; NTIS (US Sales Only); INIS. 

This Order authorises ENRESA to assign funds to local councils 
for spent fuel storage facilities. 
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16433 (INT—198/1) Development and application of isotopic 
methods in engineering and technology: Isotope production 
and measurement methods. Proceedings of the Polish sympo- 
sium, 11-14 September 1985, Zakopane. Institute of Physics and 
Nuclear Techniques, Cracow (Poland). 1986. 97p. (In Polish). 
(CONF-8509466-: Polish symposium on development and applica- 
tion of isotopic methods in engineering and technology, Zakopane 
(Poland), 11-14 Sep 1985). Order Number DE91627596. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Separate abstracts were prepared for 9 of the papers in this re- 
port. Most of them are devoted to the isotope production and liquid 
scintillation detectors. (A.S.). 


16434 (INT-198/|, pp. 13-21) Activity and development 
directions of Reactors and Isotopes Production Center. Baza- 
niak, Z. (institute of Atomic Energy, Otwock-Swierk (Poland)). 
Institute of Physics and Nuclear Techniques, Cracow (Poland). 
1986. (In Polish). (CONF-8509466-: Polish symposium on devel- 
opment and application of isotopic methods in engineering and 
technology, Zakopane (Poland), 11-14 Sep 1985). In Development 
and application of isotopic methods in engineering and technology: 
Isotope production and measurement methods. Proceedings of the 
Polish symposium, 11-14 Sep 1985, Zakopane. 97p. Order Num- 
ber DE91627596. Source: OSTI; NTIS (US Sales Only); INIS. 

The history, presented activity as well as plans aimed at iso- 
topes production for all users are described. The use of EWA and 
MARIA reactors is stressed. Some figures on the production devel- 
opment are given. (A.S.). 


16435 (INT-198/!, pp. 23-32) Exploitation perameters of 
modernized generator of radionuclide '°"In designed for ap- 
plications in medical and industrial studies. Wiza, J. (institute 
of Nuclear Research, Warsaw (Poland)); Drela, K.; Szymilewicz, R. 
Institute of Physics and Nuclear Techniques, Cracow (Poland). 
1986. (in Polish). (CONF-8509466-: Polish symposium on devel- 
opment and application of isotopic methods in engineering and 
technology, Zakopane (Poland), 11-14 Sep 1985). In Development 
and application of isotopic methods in engineering and technology: 
Isotope production and measurement methods. Proceedings of the 
Polish symposium, 11-14 Sep 1985, Zakopane. 97p. Order Num- 
ber DE91627596. Source: OSTI; NTIS (US Sales Only); INIS. 

The construction of '®™In generator is presented. The results of 

investigation of its exploitation parameters are given. 4 rets., 1 fig., 
2 tabs. (L.I.). 
16436 (INT-198/1, pp. 
standard sources and radiocective solutions. Terlikowska- 
Drozdziel, T. (Institute of Atomic Energy, Otwock-Swierk (Poland)). 
Institute of Physics and Nuclear Techniques, Cracow (Poland). 
1986. (In Polish). (CONF-8509466-: Polish symposium on devel- 
opment and application of isotopic methods in engineering and 
technology, Zakopane (Poland), 11-14 Sep 1985). in Development 
and application of isotopic methods in engineering and technology: 
Isotope production and measurement methods. Proceedings of the 
Polish symposium, 11-14 Sep 1985, Zakopane. 97p. Order Num- 
ber DE91627596. Source: OSTI; NTIS (US Sales Only); INIS. 

The preparation of standard solutions at the Institute of Atomic 
Energy at Otwock-Swierk as well as the study of their stability are 
presented. The measuring sources, the interlaboratory compar- 
isons and standard scaled sources are described. 4 refs., 2 figs., 1 
tab. (A.S.). 


33-40) Production technology of 





16437 (INT-198/I, pp. 43-50) Possibilities of cyclotron 
isotopes production for needs of nuclear medicine and tech- 
nology. Kolaczkowski, A. (Institute of Nuclear Physics, Cracow 
(Poland)); Mikulski, J.; Novgorodov, A.F. Institute of Physics and 
Nuclear Techniques, Cracow (Poland). 1986. (In Polish). (CONF- 
8509466-: Polish symposium on development and application of 
isotopic methods in engineering and technology, Zakopane 
(Poland), 11-14 Sep 1985). In Development and application of iso- 
topic methods in engineering and technology: Isotope production 
and measurement methods. Proceedings of the Polish symposium, 
11-14 Sep 1985, Zakopane. 97p. Order Number DE91627596. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Using radiochemical methods (ion exchange chromatography, 
static and dynamic extraction, as well as thermochromatography) 
the extraction methodics of 4®V, 57Co, ®’Ga, In, Yb and “*As 
obtained on the Cracow U-120 cyclotron and Dubna synchrocy- 
clotron was elaborated. The isotopes production possibilities of 
Cracow AIC - 144 cyclotron are discussed. (A.S.). 


16438 (INT-199/l, pp. 91-94) Conclusions and remarks 
from symposium. Florkowski, T.; Minczewski, J.; Turkiewicz, J.; 
Wasilewska-Radwanska, M. Institute of Physics and Nuclear Tech- 
niques, Cracow (Poland). 1986. (in Polish). (CONF-8509466-: 
Polish symposium on development and application of isotopic 
methods in engineering and technology, Zakopane (Poland), 11-14 
Sep 1985). In Development and application of isotopic methods in 
engineering and technology: Measurement methods. Proceedings 
of the Polish symposium, 11-14 September 1985, Zakopane. 94p. 
Order Number DE91630861. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The different problems concerned with the production of iso- 
topes, labelled compounds, radiation detectors and radiometric 
gages in Poland are discussed. The conclusions from the sympo- 
sium are given. (A.S.). 
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Refer also to citation(s) 18163, 18289, 18303 


16439 (ANL/CP-72354) Some concluding remarks about 
cold moderator development. Carpenter, J.M. Argonne National 
Lab., IL (USA). [1990]. 12p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. (CONF-9003100-6: 
International workshop on cold neutron sources, Los Alamos, NM 
(USA), 5-8 Mar 1990). Order Number DE91011170. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper is the transcription of remarks made at the conclusion 
of the Workshop on Cold Neutron Sources held at the Los Angeles 
National Laboratory, Los Alamos, New Mexico, March 5-7, 1990. 
Areas of interest include the following: scattering functions: cold 
moderator materials; radiation mixing of chemical composition; 
comparison of some pulsed moderator spectra; hydrogen mixtures; 
premoderators and shields; composite reflectors; exotic moderator 
materials; deuterated methanes; mixed moderator materials; and 
test facility availabilities. 2 refs., 4 figs., 1 tab. (MHB) 


16440 (CONF-910588—1) The development of new radionu- 
clide generator sysiems for nuclear medicine applications. 
Knapp, F.F. Jr. (Oak Ridge National Lab., TN (USA)); Callahan, 
A.P.; Mirzadeh, S.; Brihaye, C.; Guillaume, M. Oak Ridge National 
Lab., TN (USA). [1991]. 30p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. From 4. European 
symposium on radiopharmacy and radiopharmaceuticals; Baden 
(Switzerland); 1-4 May 1991. Order Number DE91010381. Source: 
OST}; NTIS; INIS; GPO Dep. 

Radioisotope generator systems have traditionally played a cen- 
tral role in nuclear medicine in providing radioisotopes for both 
research and clinical applications. In this paper, the development 
of several tungsten-188/rhenium-188 prototype generators which 
provide rhenium-188 for radioimmunotherapy (RAIT) is discussed. 
The authors have recently demonstrated that carrier-free iridium- 
194 can be obtained from the activated carbon system from decay 
of reactor-produced osmium-194 for potential RAIT applications. 
Instrumentation advances such as the new generation of high- 
count-rate (fast) gamma camera systems for first-pass technology 
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require the availability of generator-produced ultra short-lived ra- 
dioisotopes for radionuclide angiography (RNA). The activated 
carbon generator is an efficient system to obtain ultra short-lived 
iridium-191 m from osmium-191 for RNA. In addition, the growing 
number of PET centers has stimulated research in generators 
which provide positron-emitting radioisotopes. Copper-62, obtained 
from the zinc-62 generator, is currently used for PET evaluation of 
organ perfusion. The availability of the parent radioisotopes, the 
fabrication and use of these generators, and the practical factors 
for use of these systems in the radiopharmacy are discussed. 74 
refs., 6 figs., 5 tabs. 


16441 (DOE/ER/60872-2) An accelerator neutron source 
for BNCT: Progress report and Proposed research objectives. 
Qu, Tanxia B. (ed.); Blue, T.E.; Vafai, K.; Christensen, R.N. Ohio 
State Univ., Columbus, OH (USA). Dept. of Mechanical Engineer- 
ing. Feb 1991. 67p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG02-89ER60872. Order Number 
DE91011038. Source: OSTI; NTIS; INIS; GPO Dep. 

This is the progress report and proposed research objectives for 
the project entitied “An Accelerator Neutron Source for BNCT.” The 
progress report is for the time period from July 15, 1990 to date. 
The proposal is for the upcoming budget period from July 15, 1991 
to July 14, 1992. The objectives of this project are to design and 
test the target assembly and the moderator assembly for accelera- 
tor based thermal and epithermai neutron sources for Boron 
Neutron Capture Therapy. This report consists of three sections. 
Section 1 describes the neutronic design and testing of the thermal 
and epithermal neutron moderator assemblies. Section 2 describes 
the thermal-hydraulic design of a target assembly using a heat 
pipe. Section 3 describes the thermal-hydraulic design and testing 
of a target assembly using convective heat transfer with flowing 
D20 as the method for target energy removal. Each section 
consists of two parts: a progress report and proposed research ob- 
jectives for the upcoming year. 


16442 (DOE/ER/60872-T1) [An accelerator neutron source 
tor BNCT): Progress report. Ohio State Univ. Research Founda- 
tion, Columbus, OH (USA). [1991]. 63p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-89ER60872. Order 
Number DE91011070. Source: OSTI; NTIS; INIS; GPO Dep. 

The objectives of this proposal are twofold. One objective is to 
design and test (using the OSU Van de Graaff accelerator) a mod- 
erator assembly for a thermal neutron source for the treatment of 
superficial tumors by Boron Neutron Capture Therapy. We will 
identify the current of 2.5 MeV protons which is necessary to treat 
a patient in less than one hour. Our second objective is to design 
and thermally test a target for our thermal and epithermal source of 
neutrons for BNCT. Our cumulative work to date in fulfilling these 
project goals is described. 19 refs., 25 figs., 1 tab. 


16443 (INIS-mf-12806, pp. 353-358) Measurement of boron 
in lumber by neutron attenuation. Dharmawardena, G. (Sri 
Lanka Atomic Energy Authority (Sri Lanka)). Canadian Nuclear As- 
sociation, Toronto, ON (Canada). 1983. 388p. (CONF-830934-: 4. 
Pacific Basin nuclear conference, Vancouver (Canada), 11-15 Sep 
1983). In Proceedings of the fourth Pacific Basin nuclear confer- 
ence. Order Number DE91626129. Source: OST!; NTIS (US 
Sales Only); INIS. 

Rubber wood must be preserved by diffusing boron into the tim- 
ber in order to preserve it from destruction by insects in a few 
months. The estimation of boron in treated wood is an essential 
quality control technique, usually involving conventional chemical 
techniques. Since boron has a high thermal cross section, neutron 
attenuation can be used instead. This method uses a 5 curie 
plutonium-beryllium source. Each estimation takes about two min- 
utes and can be carried out by a technician on the factory floor. 


16444 (NIIAR-30-761) Calitornium neutron sources. Meth- 
ods for radioactive material preparation. Berkutov, V.L.; 
Viadimirova, N.A.; Karasev, V.I.;  Karelin, E.A. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR). 
1988. 19p. (In Russian). Order Number DE91630337. Source: 
OSTI; NTIS (US Saies Only); INIS. 

A study was made on methods for preparation of radioactive ma- 
terials of calitornium neutron sources on the basis of 25*Cf isotope: 
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impregnation of porous materials, sorption on inorganic and or- 
ganic sorbents, thermal destruction of extracts, electrochemical 
precipitation and fabrication of intermetallic compounds with metals 
of platinum groups. It was established that, technological losses of 
calitornium, when using these methods, didn’t exceed 5-10 %, 
nonuniformity of californium distribution along the length of 
stretched sources - 10-15 %. The highest mass concentration of 
radionuclides in radioactive material is provided by the method of 
porous material impregnation (up to 0.45 mg/mm®). Only the 
method of fabrication of intermetallic compounds with platinum 
group metals enables to prepare nonleached radioactive material 
(californium leachability equals less than 0.01%). Regions of 
method application in production of different types of sources were 
determined. 19 refs.; 3 tabs. 


16445 Coated x-ray filters. Steinmeyer, P.A. To Dept. of En- 
ergy. 7 Feb 1991. USA Patent patent application 7-476,186. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP03533. Order Number DE91011584. Source: OSTI; 
NTIS; GPO Dep 

A radiation filter for filtering radiation beams of wavelengths 
within a preselected range of wavelengths comprises a radiation 
transmissive substrate and an attenuating layer deposited on the 
substrate. The attenuating layer may be deposited by a sputtering 
process or a vacuum process. Beryllium may be used as the radia- 
tion transmissive substrate. In addition, a second radiation filter 
comprises an attenuating layer interposed between a pair of radia- 
tion transmissive layers. 4 figs. 


16446 (PNL-7177-HEDR) Radionuclide sources and ra- 
dioactive decay figures pertinent to the Hantord Environmental 
Dose Reconstruction Project. Heeb, C.M. Pacific Northwest Lab.., 
Richland, WA (USA). Mar 1991. 21p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. Order 
Number DE91010249. Source: OSTI; NTIS; INIS; GPO Dep. 

The origin and radioactive decay schemes of radionuclides cur- 
rently expected to be the major contributors to potential radiation 
doses that populations might have received as a result of nuclear 
operations at the Hanford Site since 1944 are identified and illus- 
trated in this report. The reactions considered include actinide 
neutron capture and decay sequences, fission product decays, and 
neutron activation reactions. It is important to note that the radioac- 
tive halt-lite of a given nuclide does not, by itself, fully determine 
the significance of a given radionuclide as a potential source term. 
This report does not address environmental transport mechanisms, 
behavior in the environment, or radiological dose impact of any of 
the radionuclides shown. 1 ref., 10 figs. 


0703 Isotopic Power Supplies 
Refer also to citation(s) 16217, 17232 
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16447 (MLM-3687) Stable isotope sales: Mound customer 
and shipment summaries: FY 1989. Fiayler, K.A. EG and G 
Mound Applied Technologies, Miamisburg, OH (USA). 26 Apr 
1991. 18p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-88DP43495. Order Number DE91011262. Source: 
OSTI; NTIS; GPO Dep. 

This report lists Mound’s sales of stable isotopes of noble gases, 
carbon, oxygen, nitrogen, chlorine, bromine, and sulfur for fiscal 
year 1989. Purchasers are listed alphabetically and are divided into 
domestic and foreign groups. Cross-reference indexes by location 
and by isotope purchased are included for all customers. 


0705 Health and Safety 


16448 (MLM-3685) Safety assessment of the DOELAP Cal 
ibration Facility (Building 45). Mintz, F.J.; Sroga, J.J. EG and G 
Mound Applied Technologies, Miamisburg, OH (USA). 27 Mar 
1991. 59p. Sponsored by USDOE, Washington, DC (USA). DOE 
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Contract AC04-88DP43495. Order Number DE91010047. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This Safety Assessment was conducted to identify and qualita- 
tively evaluate the magnitude of hazards associated with the 
operation of Building 45. Testing and verification will be done by 
Mound health physicists or an outside contractor to ensure that 
personnel will receive less than 1 rem/yr total dose equivalent. 
Routine operations in the facility are expected to start about April 
1, 1991. Building 45 will be used to calibrate health physics 
instrumentation and dosimeters. The facility contains an X-ray Cali- 
bration Area, a Calibration Well Area, a Beta Calibration Area, and 
a Free Air Calibration Area. The operations performed in this facil- 
ity will ensure that all instrumentation and dosimeter equipment in 
the external dosimetry program will be calibrated and records kept 
so that Mound has traceability to the National Institute of Stan- 
dards and Technology (NIST) and all applicable standards. This 
function will be required for all Department of Energy (DOE) Con- 
tractors who provide external, whole-body personnel radiation 
dosimetry to their employees per DOE Order 5480.15, “DOE Labo- 
ratory Accreditation Program for Personnel Dosimetry (DOELAP),” 
dated December 14, 1987. The major operations in the facility will 
be done in five specific areas: (1) X-Ray Calibration Area, (2) 
Calibration Well Area, (3) Free Air Calibration Area, (4) Beta Cali- 
bration Area, and (5) Dosimeter Setup/Operation Room Area. This 
safety assessment was prepared in accordance with DOE/AL Or- 
der AL 5481.1B and follows the particular format specified therein. 
19 refs., 10 figs., 12 tabs. 
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16449 (EPRI-GS-7248, pp. 22.1-22.9) Hawali hydrogen 
plan. Phillips, V.D. (Univ. of Hawaii at Manoa, Honolulu (USA)). 
Electric Power Research Inst., Palo Alto, CA (USA); Technology 
Transition Corp., Washington, DC (USA). Mar 1991. (CONF- 
9003246-: 1. annual meeting of the National Hydrogen Association 
(NHA), Washington, DC (USA), 8-9 Mar 1990). In Transition strate- 
gies to hydrogen as an energy carrier: First annual meeting of the 
National Hydrogen Association. Proceedings. 244p. Source: Re- 
search Reports Center, PO Box 50490, Palo Alto, CA 94303. 

The paper consists of viewgraphs which give an overview of 
Hawaii's research and demonstration programs on hydrogen. 
Hydrogen production programs are studying photobiology, photo- 
electrochemistry, gasification/pyrolysis, and electrolysis. Hydrogen 
storage programs are investigating metal hydrides and novel poly- 
hydrides, pressure tanks, and liquid hydrogen. Demonstration 
programs include hydrogen use in automobiles, methanol produc- 
tion, air travel, space travel, and fuel cells. The paper also 
summarizes a program on the mitigation of global greenhouse 
warming which consists of three components: high-resolution open 
ocean modeling of the carbon cycle; responses of tropical terres- 
trial ecosystems to global warming and policy options for the 
Pacific region; and energy alternatives strategy for mitigating the 
greenhouse effect. 


0801 Production 
Refer also to citation(s) 16459, 17433 


16450 (CONF-901294—Absts., pp. 17-20) Fundamental study 
that produce hydrogen with solar enregy.: Property with simu- 
lated power source. Ota, H. (Science University of Tokyo, Tokyo 
(Japan). Faculty of Engineering); Aoki, Y.; Tani, T. Japan Solar En- 
ergy Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). 
From 1990 Japan Solar Energy Society (JSES) and Japan Wind 
Energy Association (JWEA) joint conference; Kawasaki (Japan); 
6-7 Dec 1990. In Abstract of 1990 JSES (Japan Solar Energy So- 
ciety) - (Japan Wind Energy Association) Joiont Conference. 
Order Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

Mankind is currently confronted by several environmental prob- 
lems. Among these problems are depletion of fossil fuel reseves, 
and global warming caused by CO 2 and the consequent environ- 
mental damage. These problems demand the most serious 





consideration and solution. Fuel cell systems are one of the 
prospective energy systems. Fuel cell systems produce electricity 
electrochemically, and they produce it most efficiently, and with al- 
most a complete absence of emissions. This basic study concerns 
the production of hydrogen. Hydrogen is the fuel used by fuel cells. 
Hydrogen is produced by the electrolysis of water with solar en- 
ergy. In this paper, as a first step, the hydrogen generator ' s 
properties are measured. These properties are measured by sup- 
plying electricity both continuously and intermittently from a DC 
power source which simulates photovoltaic modules. Our conclu- 
sion is that, in the near future, utilization of a hydrogen generator 
may be feasible if electricity is supplied from photovoltaic modules. 
3 rets., 12 figs., 2 tabs. 


16451 (DOE/ER/13901-3) The metabolism of hydrogen by 
extremely thermophilic bacteria: Progress report, April 1988- 
June 1990. Adams, M.W.W. Georgia Univ., Athens, GA (USA). 
Dept. of Biochemistry. [1991]. 9p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG09-88ER13901. Order Number 
DE91011031. Source: OSTI; NTIS; GPO Dep. 

The novel archaebacterium, Pyrococcus furiosus, grows opti- 
mally at 100°C by a fermentative metabolism and produces 
hydrogen (H2). We have shown that this organism appears to fer- 
ment glucose and evolve Hp by a novel pathway. The following 
metalloenzymes and proteins involved in H2 metabolism have been 
purified and characterized: hydrogenase (NiFeS), terredoxin (FeS), 
pyruvate ferredoxin oxidoreductase (FeS), and an new enzyme 
which contains tungsten, glyceraldehyde ferredoxin oxidoreductase 
(WFeS). A rubredoxin was also purified, and it and the ferredoxin 
have been sequenced. In addition, a second new enzyme has 
been identified, glucose ferredoxin oxidoreductase. These 
represent the first enzymes and proteins to be purified from any or- 
ganism abie to grow optimally above 90°C. Alli are remarkably 
thermostable and show maximal catalytic activity >95°C. The 
ferredoxin has several unique properties and is potentially an ex- 
tremely thermostable model for the catalytic sites of a variety of 
mesophilic metalloenzymes. In addition, the FeS-containing en- 
zymes, hydrogenase and pyruvate ferredoxin oxidoreductase, and 
a ferredoxin, have been purified from the most thermophilic eubac- 
terium currently known, Thermotoga maritima. This organism grows 
up to 90°C, also by fermentation. The hydrogenases of T. maritima 
and P. furiosus each have many unique properties in comparison 
with mesophilic hydrogenases, and both appear to contain new 
types of metal centers that are specifically adapted to catalyze H2 
production at the extreme temperatures. Hydrogenase activity has 
also been measured in four other extremely thermophilic organ- 
isms, one of which is capable of growth at 120°C. 1 fig. 


16452 


(EPRI-GS—7248, pp. 12.1-12.4) Liquid hydrogen man- 
ufacturing and distribution technology. Beddome, R.A. (Union 


Carbide industrial Gases, Inc., Tonawanda, NY (USA)). Electric 
Power Research Inst., Palo Alto, CA (USA); Technology Transition 
Corp., Washington, DC (USA). Mar 1991. (CONF-9003246—: 1. an- 
nual meeting of the National Hydrogen Association (NHA), 
Washington, DC (USA), 8-9 Mar 1990). In Transition strategies to 
hydrogen as an energy carner: First annual meeting of the 
National Hydrogen Association. Proceedings. 244p. Source: Re- 
search Reports Center, PO Box 50490, Palo Alto, CA 94303. 
Steam reforming of natural gas combined with pressure swing 
adsorption (PSA) purification to six nines purity is the most com- 
mon method of manufacturing liquefaction grade hydrogen gas. 
The steam reformer catalytically reacts a mixture of steam and hy- 
drocarbons (natural gas, propane, butane, petrochemical off-gas or 
naphtha) at about 1,600°F to form 75% pure hydrogen gas (impuri- 
ties include CO, CO CH,, No and water vapor). The wet, impure 
hydrogen stream is processed through an ambient temperature, 
adiabatic PSA unit which recovers 70 to 90% of the hydrogen con- 
tained in its feed as 99.9999% pure hydrogen. All the impurities 
contained in the feed stream to the PSA unit plus the unrecovered 
hydrogen are returned to the reformer as low pressure fuel. 
Because natural gas and/or other hydrocarbon feedstocks are geo- 
graphically widely available, a great deal of flexibility exists for 
locating a reformer/PsA plant. However, an economic advantage 
can be realized by utilizing as feed a hydrogen bearing stream 
which is a byproduct or waste stream from another industry. Such 
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arrangements avoid the investment and operating costs of a steam 
reformer, yield additional by-product sales revenue for the waste 
hydrogen supplier and reduced hydrogen gas cost for the hydro- 
gen liquefaction plant. Hydrogen liquefier systems typically include 
electric driven positive displacement hydrogen compression equip- 
ment (reciprocating and/or oil flooded screw compressors), a 
nitrogen gas/liquid refrigeration system and a hydrogen liquetaction 
cold box. The operation of these to produce >95% para-hydrogen 
is described. Storage in tanks and delivery by tractor trailer or rail- 
road tank cars are briefly described. 


16453 (EPRI-GS—7248, pp. 13.1-13.9) A perspective on 
electrolysis. Stuart, A.K. Electric Power Research Inst., Palo Alto, 
CA (USA); Technology Transition Corp., Washington, DC (USA). 
Mar 1991. (CONF-9003246-: 1. annual meeting of the National 
Hydrogen Association (NHA), Washington, DC (USA), 8-9 Mar 
1990). In Transition strategies to hydrogen as an energy carrier: 
First annual meeting of the National Hydrogen Association. Pro- 
ceedings. 244p. Source: Research Reports Center, PO Box 
50490, Palo Alto, CA 94303. 

The author believes the market for hydrogen production by elec- 
trolysis will come first as an energy storage and load leveling 
Strategy and then in extending and cleaning hydrocarbon fuels. In 
this latter regard, he cites the potential use of hydrogen in tar sand 
processing. Off-peak power load management is another potential 
market discussed. The paper then describes the process and the 
engineering of hydrogen generators for electrolysis. Typical effi- 
ciencies and costs are given. 


16454 (EPRI-GS—7248, pp. 16.1-16.14) Hydrogen produc 
tion by photoprocesses. Bull, S.R. (Solar Energy Research 
Institute, Golden, CO (USA)); Nozik, A. Electric Power Research 
Inst., Palo Alto, CA (USA); Technology Transition Corp., Washing- 
ton, DC (USA). Mar 1991. (CONF-9003246—: 1. annual meeting of 
the National Hydrogen Association (NHA), Washington, DC (USA), 
8-9 Mar 1990). In Transition strategies to hydrogen as an energy 
camer: First annual meeting of the National Hydrogen Association. 
Proceedings. 244p. Source: Research Reports Center, PO Box 
50490, Palo Alto, CA 94303. 

There are numerous routes to produce hydrogen from solar en- 
ergy through photoprocesses. Generally, they can be grouped into 
four processes: electric conversion, thermal conversion, indirect 
conversion, and direct photon conversion. Photon conversion in- 
volves direct conversion of water, for example, into hydrogen (and 
oxygen) using sunlight as the driving force. Photon conversion may 
be carried out through photobiological, photochemical, or 
photoeiectrochemicai processes. Photobiological systems are pho- 
tosynthetic organisms that use sunlight to convert water or carbon 
compounds into hydrogen. The organisms are of three types: the 
green algae, cyanobacteria, and photosynthetic bacteria. Aigae and 
cyanobacteria function like plants, have two photosystems, and 
can split water to hydrogen, although efficiencies are also low. The 
photosynthetic bacteria have only one photosystem and cannot 
split water, but they produce hydrogen by acting on carbon sub- 
strates such as organic wastes, and much higher conversion 
efficiencies are possible. Photochemical systems contain synthe- 
sized molecules in a homogeneous solution. The molecules are 
typically porphyrin-quinones that are designed to mimic photosyn- 
thesis. Such photochemical systems suffer losses from back 
reactions and at present have low conversion efficiencies. in photo- 
electrochemistry, semiconductors immersed in aqueous solution 
absorb photons, which produce electron-hole pairs that drive redox 
reactions to split water and produce hydrogen. The semiconductor 
may be a slurry of fine particles so that the photosensitive system 
is a volumetric reactor rather than a surface collector. With re- 
search advances to achieve conversion efficiencies of 10%-20%, 
hydrogen may be produced by photon conversion for $3-$8/MBtu. 


16455 (EPRI-GS-7248, pp. 17.1-17.15) Hydrogen and 
methanol from biomass. Phillips, V.D. (Univ. of Hawaii at Manoa, 
Honolulu (USA)). Electric Power Research Inst., Palo Alto, CA 
(USA); Technology Transition Corp., Washington, DC (USA). Mar 
1991. (CONF-9003246—-: 1. annual meeting of the National Hydro- 
gen Association (NHA), Washington, DC (USA), 8-9 Mar 1990). In 
Transition strategies to hydrogen as an energy camer: First annual 
meeting of the National Hydrogen Association. Proceedings. 244p. 
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Source: Research Reports Center, PO Box 50490, Palo Alto, CA 
94303. 

The paper consists of viewgraphs which summarize the follow- 
ing: Hawaii's energy sources and energy consumption; research 
programs on alternative fuels at Hawaii Natural Energy Institute; 
the integrated biofuels research program tasks; biomass yields in 
Hawaii; land requirements for methanol production for ground 
transportation needs; pyrolytic gasification of high moisture bio- 
mass; algae gasification in supercritical water; cost comparisons of 
hydrogen trom biomass and electrolysis; economics of methanol 
from biomass; and advantages and disadvantages. 


16456 (EPRI-GS—7248, pp. 24.1-24.12) Renewable hydro- 
gen. Hoagland, W. (Solar Energy Research Institute, Golden, CO 
(USA)). Electric Power Research Inst., Palo Alto, CA (USA); Tech- 
nology Transition Corp., Washington, DC (USA). Mar 1991. 
(CONF-9003246-: 1. annual meeting of the National Hydrogen 
Association (NHA), Washington, DC (USA), 8-9 Mar 1990). In Tran- 
sition strategies to hydrogen as an energy camier: First annual 
meeting of the National Hydrogen Association. Proceedings. 244p. 
Source: Research Reports Center, PO Box 50490, Palo Alto, CA 
94303. 

The paper consists of viewgraphs which give an overview on hy- 
drogen production processes that use renewable forms of energy 
or resource. These processes are photovoltaics and electrolytes, 
thermochemical processes, photoconversion, and chemical’ 
biomass conversion. Data are given on costs involved, flowsheets, 
and efficiencies. 


16457 (SAND-90-2994C) Commercializing solar hydrogen 
production. Holmes, J.T.; Prairie, M.R. Sandia National Labs., Al- 
buquerque, NM (USA). [1991]. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9103164—1: 2. annual U.S. hydrogen meeting, Washington, DC 
(USA), 13-15 Mar 1991). Order Number DE91011232. Source: 
OSTI; NTIS; GPO Dep. 

This paper discusses the need for a government-supported pro- 
gram to commercialize hydrogen production methods which use 
solar energy as the main source of energy. Current methods use 
hydrocarbons and generate large amounts of carbon dioxide. The 
paper describes results from a literature survey performed to iden- 
tity technologies using direct solar energy that were likely to 
succeed on an industrial scale in the near term. Critical parameters 
included calculated efficiencies, measured efficiencies, and devel- 
opment status. The cost of solar collectors is cited as the reason 
most promising solar hydrogen research is not taken to the pilot 
plant stage. The author recommends use of existing DOE facilities 
already in operation for pilot plant testing. 14 refs. (CK) 


0802 Storage, Transport, and Handling 
Reter also to citation(s) 16452, 16462 


16458 (EPR!-GS—7248, pp. 15.1-15.12) Hydrogen storage 
on superactivated carbon at refrigeration temperatures. 
Amankwah, K.A.G. (Syracuse Univ., NY (USA)); Noh, J.S.; 
Schwarz, J.A. Electric Power Research Inst., Palo Alto, CA (USA); 
Technology Transition Corp., Washington, DC (USA). Mar 1991. 
(CONF-9003246-: 1. annual meeting of the National Hydrogen 
Association (NHA), Washington, DC (USA), 8-9 Mar 1990). In Tran- 
sition strategies to hydrogen as an energy camier: First annual 
meeting of the National Hydrogen Association. Proceedings. 244p. 
Source: Research Reports Center, PO Box 50490, Palo Alto, CA 
94303. 

This paper presents a comparison of hydrogen storage on super- 
activated carbon (AX-31M) at refrigeration temperatures (SA-M) to 
that of more traditional alternatives: compressed gas storage, 
liquefaction and metallic hydride systems. It specifically reports in- 
vestigations on the performance characteristics of this new SA-M 
system. Based on the experimental data obtained, an economic 
evaluation relative to the other alternatives is made. The SA-M 
system is demonstrated to be an alternative hydrogen storage 
method with a great future potential. 
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16459 (EPRI-GS—7248, pp. 11.1-11.17) Gaseous hydrogen 
markets and technologies. Moore, R.B. (Air Products and Chemi- 
cals, Inc., Allentown, PA (USA)); Nahmias, D. Electric Power 
Research Inst., Palo Alto, CA (USA); Technology Transition Corp., 
Washington, DC (USA). Mar 1991. (CONF-9003246-: 1. annual 
meeting of the National Hydrogen Association (NHA), Washington, 
DC (USA), 8-9 Mar 1990). In Transition strategies to hydrogen as 
an energy carrier: First annual meeting of the National Hydrogen 
Association. Proceedings. 244p. Source: Research Reports Cen- 
ter, PO Box 50490, Palo Alto, CA 94303. 

Currently, gaseous hydrogen is produced from natural gas, oil, 
coal, methanol, water, ammonia, and other miscellaneous raw ma- 
terials. Hydrogen is also recovered from a number of vent streams. 
The economics of raw material cost, investment life, operating 
cost, and market requirements such as purity, pressure, volume, 
and on-stream requirements, factor into determining which of the 
above sources is most economical. Generally, markets for large 
volumes (50 MMSCFD or greater) of high-pressure, high-purity hy- 
drogen are based on low-cost natural gas. Reformed natural gas 
currently tends to set the minimum cost of hydrogen in the United 
States economy. For medium-sized hydrogen requirements (5-30 
MMSCFD), alternate sources such as purge or vent gas streams 
become attractive. For small requirements (1 MMSCFD or less) 
and/or for varying requirements, minimizing the facility investment 
and operating personnel becomes the major cost consideration. In 
these instances, high cost feeds such as methanol, ammonia, or 
hauled-in liquid hydrogen are attractive by providing low investment 
and minimum labor requirements. One technology that is somewhat 
independent of these trends is electrolysis of water, which be- 
comes attractive where inexpensive feedstocks such as natural gas 
or vent gas streams are not available and where electric power is 
low in cost. With electrolysis, coproduct sales of equal amounts of 
gaseous oxygen can contribute significantly to the reduced cost of 
the hydrogen. As a result, the merchant sales price or plant trans- 
fer cost will vary from a low of $1.60/MSCF, produced on-site by 
steam methane reforming $2/MMBTU natural gas, to $15/MSCF for 
liquid hydrogen delivered to a remote site. If hydrogen is to make 
inroads into the fuel market through economic competition, new or 
significantly improved methods of production will be required. 


16460 (EPRI-GS—7248, pp. 21.1-21.7) Hydrogen industry 
and markets. Heydorn, B. (SRI International, Menlo Park, CA 
(USA)). Electric Power Research Inst., Palo Alto, CA (USA); Tech- 
nology Transition Corp., Washington, DC (USA). Mar 1991. 
(CONF-9003246-: 1. annual meeting of the National Hydrogen 
Association (NHA), Washington, DC (USA), 8-9 Mar 1990). In Tran- 
sition strategies to hydrogen as an energy carrier: First annual 
meeting of the National Hydrogen Association. Proceedings. 244p. 
Source: Research Reports Center, PO Box 50490, Palo Alto, CA 
94303. 

The paper consists of viewgraphs whose objective is to provide 
a non-technical overview of today’s hydrogen industry and current 
markets for hydrogen. Data are given on US hydrogen production 
and hydrogen sources. Small volume hydrogen markets are chemi- 
cal and petrochemical manufacture, electronics, fats and oils 
hydrogenation, float glass production, government, metals, and 
public utilities. There are four supply options for hydrogen con- 
sumers: captive production, merchant product, pipeline delivery, 
and bulk delivery. 


16461 (EPRI-GS—7248, pp. 3.1-3.4) Prospects tor hydrogen. 
Birk, J.R. (Electric Power Research Institute, Palo Alto, CA (USA)). 
Electric Power Research Inst., Palo Alto, CA (USA); Technology 
Transition Corp., Washington, DC (USA). Mar 1991. (CONF- 
9003246-: 1. annual meeting of the National Hydrogen Association 
(NHA), Washington, DC (USA), 8-9 Mar 1990). In Transition strate- 
gies to hydrogen as an energy camer: First annual meeting of the 
National Hydrogen Association. Proceedings. 244p. Source: Re- 
search Reports Center, PO Box 50490, Palo Alto, CA 94303. 

The paper describes the characteristics of hydrogen that make it 
an ideal energy carrier. The potential markets for hydrogen are 





then discussed. The first big market is likely to be in the trans- 
portation sector, both ground and air. The author believes biomass 
will play a dominant role in hydrogen production, even though nat- 
ural gas and coal will be used at the first. Lastly, the paper briefly 
discusses the challenges before the hydrogen fuels industry. 


16462 (EPRI-GS—7248, pp. 4.1-4.3) Space shuttle program. 
Bain, A. (NASA, Kennedy Space Center, FL (USA)). Electric Power 
Research Inst., Palo Alto, CA (USA); Technology Transition Corp., 
Washington, DC (USA). Mar 1991. (CONF-9003246-: 1. annual 
meeting of the National Hydrogen Association (NHA), Washington, 
DC (USA), 8-9 Mar 1990). In Transition strategies to hydrogen as 
an energy camer: First annual meeting of the National Hydrogen 
Association. Proceedings. 244p. Source: Research Reports Cen- 
ter, PO Box 50490, Palo Alto, CA 94303. 

This presentation addresses the use of hydrogen, specifically liq- 
uid hydrogen (LH2), in support of the space shuttle program. 
Currently the space shuttle program uses over 90% of the LH2 
purchased by the government. Over the last decade the govern- 
ment has purchased 200 million gallons of LH2 in support of its 
programs. The majority of LH2 is used for shuttle testing at the 
Stennis Space Center in Mississippi, but a significant amount is 
used in the launches. The paper briefly describes barge transport, 
trailer truck transport, and railcar transport of LH2. NASA sees the 
Space Shuttle program as continuing to demand LH2. 


16463 (EPRI-GS—7248, pp. 5.1-5.11) Hydrogen in NASA’s 
future programs. Gabris, E.A. (NASA Headquarters, Washington, 
DC (USA)). Electric Power Research Inst., Palo Alto, CA (USA); 
Technology Transition Corp., Washington, DC (USA). Mar 1991. 
(CONF-9003246-: 1. annual meeting of the National Hydrogen 
Association (NHA), Washington, DC (USA), 8-9 Mar 1990): In Tran- 
sition strategies to hydrogen as an energy carrier: First annual 
meeting of the National Hydrogen Association. Proceedings. 244p. 
Source: Research Reports Center, PO Box 50490, Palo Alto, CA 
94303. 

This paper describes NASA's future program plans and their ex- 
pected demand for liquid hydrogen. Shuttie-C will have a heavy-lift 
capability required for the Human Exploration Program as well as 
being support for the Space Station assembly and re-supply mis- 
sions. To achieve high cost reductions in heavy-lift requires a new 
launch vehicle. The joint NASA/Air Force advanced launch system 
(ALS) will also use liquid hydrogen as fuel. The paper compares 
the two launch vehicle systems. 
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1 6ABA (EPRI-GS—7248, pp. 10.1) Hydrogen safety. Swain, 
M. (CERWV/Univ. of Miami, Coral Gables, FL (USA)). Electric Power 
Research Inst., Palo Alto, CA (USA); Technology Transition Corp., 
Washington, DC (USA). Mar 1991. (CONF-9003246-: 1. annual 
meeting of the National Hydrogen Association (NHA), Washington, 
DC (USA), 8-9 Mar 1990). In Transition strategies to hydrogen as 
an energy carrier: First annual meeting of the National Hydrogen 
Association. Proceedings. 244p. Source: Research Reports Cen- 
ter, PO Box 50490, Palo Alto, CA 94303. 

Dr. Swain discussed a report containing analyses of various 
safety concerns which occur during the transport, storage, and pro- 
duction of hydrogen from solar energy. An experimental study was 
conducted to determine the relative leakage rates of three gaseous 
fuels. The three fuels tested were hydrogen, methane, and 
propane. Methane and propane were chosen as the fuels for com- 
parisons because they are widely used as gaseous fuels today. 
Comparisons of volumetric flow rate, energy flow rate, and times 
required to produce a burnable mixture were made. An analysis 
was conducted to determine the potential for accidental combustion 
during biological, photochemical, and photoelectrochemical produc- 
tion of hydrogen. Potential methods for avoiding accidental 
combustion were discussed. Toxic chemicals required in various 
photochemical and photoelectrochemical production methods were 
delineated. An analysis of the permeability of plastic pipes to 
gaseous fuels was initiated. A literature survey was conducted and 
the various types of plastic pipe currently used were delineated for 
further study. Dr. Swain concluded that in a confined space the 
volumetric leaks for hydrogen were lower than for methane and 


propane, but hydrogen produced a burnable mixture more quickly 
than either methane or propane. In a vented room there was a 
large are of combustion for propane, a small are of combustion for 
methane, and virtually no area with a combustible mix for hydro- 
gen. However, the ignition energy of hydrogen is an order of 
magnitude below that of the other gases. On the basis of these 
studies, Dr. Swain concludes that propane is more dangerous than 
hydrogen, but methane is less dangerous than hydrogen. 
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16465 (EPRI-GS—7248, pp. 20.1-20.25) Hydrogen and the 
Green Wave. Ausubel, J.H. (Rockefeller Univ., New York, NY 
(USA)). Electric Power Research Inst., Palo Alto, CA (USA); Tech- 
nology Transition Corp., Washington, DC (USA). Mar 1991. 
(CONF-9003246-: 1. annual meeting of the National Hydrogen 
Association (NHA), Washington, DC (USA), 8-9 Mar 1990). In Tran- 
sition strategies to hydrogen as an energy carrier: First annual 
meeting of the National Hydrogen Association. Proceedings. 244p. 
Source: Research Reports Center, PO Box 50490, Palo Alto, CA 
94303. 

Traditionally the United States and other countries have tended 
to emphasize regulatory approaches to environmental problems. 
Moreover, most environmental programs have aimed to regulate 
point sources of pollution, usually those in industry, and the actions 
have been at the end of the pipe, after pollution is allowed to be 
created. This has brought significant gains in such domains as the 
operation of steel, paper, and power plants. However, the regula- 
tion of parts of the industrial system has had frustratingly little 
overall effect on pollutant and materials flows. So, along come 
problems like climatic change and hazardous wastes, which do not 
respond to the current system of sticks and carrots. And we have 
hardly stopped to think how factors like the growth of service in- 
dustries and the suburbs increasingly drive issues of environmental 
quality. The author offers a glimpse into the structure of environ- 
mental issues by taking a long-term, quantitative perspective 
spanning several decades, even a century, both backward and for- 
ward in time. He introduces three frameworks that may help to 
think more effectively about environmental quality. These frame- 
works are industrial metabolism, dematerialization, and long-term 
regularities in technology. The three frameworks are important and 
useful because they capture or recognize three things; (1) the total 
human economy, that is both production and consumption; (2) the 
dynamics of change; and (3) the role of technology. 
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16466 (SERI/TR-234-3610, pp. 10.1-10.15) Biogenesis and 
biodegradation of plant cell wall Lewis, N.G. (Virginia 
Polytechnic Institute and State Univ., Blacksburg (USA)). Solar En- 
ergy Research Inst., Golden, CO (USA). Dec 1989. In Assessment 
of biobased materials. 175p. Order Number DE90000300. Source: 
OSTI; NTIS. 

This chapter attempts to summarize some of the important re- 
search thrusts directed toward a detailed understanding of the 
processes of plant cell wall development and ultimate bioconver- 
sion. These have been classified, on a topic-by-topic basis, in terms 
of current status and recommendations for the future. The chapter 
is separated into four main sections: (1) cellulose structure, biosyn- 
thesis and biodegradation; (2) lignin biosynthesis, structure, and 
biodegradation; (3) other aromatic polymers; and, (4) hemicelliu- 
loses, biosynthesis, structure, and biodegradation. Some topics are 
covered more thoroughly (e.g., lignin), whereas other are described 
less extensively either to minimize overlap between contributing 
chapters or because certain topics were not covered in depth. 
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16467 (SERI/TR-234-3610, pp. 9.1-9.7) Advances in cellu- 
lose biosynthesis. Brown, R.M. Jr. (Univ. of Texas, Austin (USA)). 
Solar Energy Research Inst., Golden, CO (USA). Dec 1989. In As- 
sessment of biobased materials. 175p. Order Number 
DE90000300. Source: OST]; NTIS. 

Cellulose is a natural polymer of great diversity, and it has been 
used by mankind for thousands is a natural polymer of great diver- 
sity, and it has been used by mankind for thousands of years. The 
need to continue applied and fundamental research on cellulose 
structure and biosynthesis would not seem at first to be so -impor- 
tant, for after all, very efficient methods have been developed for 
harvesting and producing sufficient quantities of cellulose for 
present use. World competition for producing and using a broad 
range of natural polymer systems will increase in the future, and 
the United States has not yet prepared itself for this competition. In 
order to bring to the forefront the importance of cellulose, the first 
goal in this assessment will be to survey the broad diversity of cel- 
lulose products and to indicate the major problems associated with 
the use and harvesting of each major source. The second goal will 
be to discuss new sources of cellulose with an emphasis on some 
of the unique properties of this material. The third goal will be to 
suggest future research and development in the field of cellulose 
biosynthesis leading to improvement in efficiency of synthesis and 
improvement of physical properties. The outcome of this assess- 
ment should provide to the U.S. government important directions 
that should be taken to ensure leadership in this extremely impor- 
tant field of biotechnology development. 
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Refer also to citation(s) 16455, 16482, 18474 


16468 (DOE/ER/13512-T1) The mechanism of switching 
from an acidogenic to butanokacetone fermentation by 
Clostridium acetobutylicum: Technical progress report, April 
15, 1990—-April 14, 1991. Rogers, P. Minnesota Univ., Minneapolis, 
MN (USA). Medical School. [1991]. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-86ER13512. Order 
Number DE91010936. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this research is to elucidate the molecu- 
lar mechanism used by the obligate anaerobic bacteria, Clostridium 
acetobutylicum to regulate the synthesis and activity of the key en- 
zymes that catalyze reactions in this organism's fermentation 
pathway. A second goal is to understand the genetic and biochem- 
ical connection between the fermentation shifts and the 
commitment to other physiologic changes by this organism such as 
spore formation. The original research aims were: (1) enzymic 
analysis of the butyryl CoA branch enzymes; (2) isolation and char- 
acterization of regulatory mutants; (3) development of genetic 
transfer in C. acetobutylicum; and (4) physiologic studies and con- 
nection of fermentations to other cell processes. During the grant 
period we added an objective: (5) cloning and expressing some 
fermentation genes from C. acetobutylicum in E. coli. 1 fig. 


16469 (DOE/PC/90176-T14) Bioconversion of coal-derived 
synthesis gas to liquid: Technical report, September 1, 1990- 
November 30, 1990. Jain, M.K. (Michigan Biotechnology Inst., 
Lansing, MI (USA)); Grethiein, H.E.; Datta, R.; Worden, R.M. 
Michigan Biotechnology Inst., Lansing, MI (USA). [1991]. 14p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-90PC90176. Order Number DE91010513. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of this project is to develop a biological process for 
the production of liquid fuels from coal-derived synthesis gas feed- 
stocks. A two-stage, anaerobic bioconversion for synthesis gas is 
proposed, where in the first stage the carbon monoxide (CO) gas is 
converted to butyric and acetic acids by the CO strain of Butyribac- 
terium methylotrophicum. In the second stage, these acids, along 
with the hydrogen (H2) gas, are converted to butanol, ethanol, and 
acetone by an acid utilizing, solvent producing Clostridium aceto- 
butylicum. During this initial quarter their efforts were focused on 
establishing the tolerance of both organisms to sulfur species 
which may be present in the synthesis gas at concentrations of 
0.5% to 5%. Growth and inhibition studies were conducted with hy- 
drogen sulfide (H2S) added to the gas phase and/or sodium sulfide 
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(Na2S) added to the liquid phase in order test a wide range of 
liquid phase sulfide species concentrations. Results for B. methy- 
lotrophicum showed no significant inhibition of either growth or 
product formation at levels of total liquid sulfur species up to 2.5 
mmol/L, or an equivalent 2% H2S in the gas phase. For C. aceto- 
butylic.1m, concentrations of liquid sulfur species up to 0.9 mmol/L 
were ‘ound not to be detrimental for either growth or solvent pro- 
duction by cells in different metabolic states, including both the 
growth and stationary, alcohol-producing phases. 4 refs., 9 tabs. 


16470 (ETSU-B-1256) Protozoology of landfill. Finlay, B.J.; 
Clarke, K.J.; Simon, B.M. AEA Environment and Energy, Harwell 
(UK). Energy Technology Div.; Institute of Freshwater Ecology, 
Windemere (UK). 1990. 71p. Order Number DE91774553. Source: 
OSTI; NTIS (US Sales Only). 

The Department of Energy is interested in optimising the energy 
potential of landfill gas, and in obtaining a clear understanding of 
the identity and growth requirements of the methanogens and 
other microorganisms involved in gas production. In the last few 
years it has been recognised that some methanogens also live 
symbiotically inside free-living anaerobic protozoa. Since the latter 
are extremely adaptable and demonstrably capable of colonising 
anaerobic environments, we set out to discover if anaerobic proto- 
zoa were also present in landfill. This study had the objectives of 
establishing the presence or absence of protozoa in landfill, of 
veritying whether any species present contained methanogen sym- 
bionts, and of describing and quantifying the role of protozoan 
consortia in the generation of methane within landfill. (author). 


16471 (NEI-DK-517) Biogas of food wastes: Preliminary 
treatment, sanitizing and decomposition of food wastes, trom 
institutions and households, in communal biomass conver- 
sion plants. Pilot project. Nellemann (N.) og Partnere A/S, 
Aalborg (Denmark). Nov 1990 52p. (In Danish). Contract ENS- 
UVE-90.0053. Order Number DE91771901. Source: OSTI; NTIS 
(US Sales Only). 

Prepared for Landsbyerne i Aalborg kommune. 

A pilot project to an experimental project the aim of which was to 
investigate and test equipment for preliminary treatment and sani- 
tizing of sorted, organic/biological domestic wastes before 
anaerobic treatment in a communal biomass conversion plant, and 
also to carry out an experiment with mesophilic decomposition of 
these wastes in a biomass conversion plant based on cow and pig 
manures. It is reckoned that on the basis of findings from these ex- 
periments, including the variety of methods for sorting household 
wastes described in the report, it should be possible to find ways 
that wastes sorted at the source can be utilized in a treatment and 
recycling system. (AB). 


16472 (PNL-7671) Low-temperature catalytic gasification 
of wet industrial wastes: FY 1989-1990 interim report. Elliott, 
D.C.; Neuenschwander, G.G.; Baker, E.G.; Sealock, L.J. Jr.; But- 
ner, R.S. Pacific Northwest Lab., Richland, WA (USA). Apr 1991. 
52p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91011048. Source: OSTI; 
NTIS; GPO Dep. 

Bench-scale reactor tests are in progress at Pacific Northwest 
Laboratory to develop a low-temperature, catalytic gasification sys- 
tem. The system, licensed under the trade name Thermochemical 
Environmental Energy System (TEES®), is designed for treating a 
wide variety of feedstocks ranging from dilute organics in water to 
waste sludges from food processing. This report describes a test 
program which used a continuous-feed tubular reactor. This test 
program is an intermediate stage in the process development. The 
reactor is a laboratory-scale version of the commercial concept as 
currently envisioned by the process developers. An energy benefit 
and economic analysis was also completed on the process. Four 
conceptual commercial installations of the TEES process were 
evaluated for three food processing applications and one organic 
chemical manufacturing application. Net energy production 
(medium-Btu gas) was achieved in all four cases. The organic 
chemical application was found to be economically attractive in the 
present situation. Based on sensitivity studies included in the anal- 
ysis, the three food processing cases will likely become attractive 
in the near future as waste disposal regulations tighten and dis- 
posal costs increase. 21 refs., 2 figs., 9 tabs. 





16473 (SERV/TR-234-3610, pp. 3.1-3.12) Cellulose grafting: 
Past, present and future. Stannett, V.T. (North Carolina State 
Univ., Raleigh (USA)). Solar Energy Research inst., Golden, CO 
(USA). Dec 1989. In Assessment of biobased materials. 175p. Or- 
der Number DE90000300. Source: OSTI; NTIS. 

Cellulosic graft copolymerization is of great interest with regard 
to the increased use of biobased materials. Indeed the graft 
copolymers are perhaps the clearest example of useful materials 
bringing together synthetic and natural polymers. These use bio- 
mass in all its many lignocellulosic varieties ranging from wood, 
grasses, and other plants to essentially pure celluloses such as 
cottons. Coupled with this aspect is the intrinsic biodegradability of 
the cellulosic component. The challenge of the Energy Conversion 
Utilization Program (ECUT) and similar programs is to expand and 
develop useful large scale and hi-tech smaller scale applications of 
such materials in an economic cost-effective manner. These objec- 
tives have not yet been achieved, and increased, well-programmed 
research is clearly and unequivocally needed. The desperate need 
to produce plastics, fibers, films, and other materials with 
biodegradability has given a continuation to such programs, which 
began with the need (now longer range) of replacing all or part of 
petroleum and natural gas feedstocks with renewable biomass. 
The need for a useful degree of photo and other types of degrad- 
ability should also not be overlooked. This chapter will review the 
present status of such research, where the future emphasis should 
be stressed and the relative efforts currently under way in the 
United States compared with the overall international effort. 
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16474 (SERI/TR—234-3610, pp. 4.1-4.8) Lignin: Properties 
and materials. Glasser, W.G. (Virginia Polytechnic Institute and 
State Univ., Blacksburg (USA)). Solar Energy Research Inst., 
Golden, CO (USA). Dec 1989. In Assessment of biobased materi- 
als. 175p. Order Number DE90000300. Source: OSTI; NTIS. 

The Division of Cellulose, Paper and Textile Chemistry held a 
symposium at the Third Chemical Congress of North America, 
June 5-11, 1988, in Toronto, Canada, on the topic of Lignin: Prop- 
erties and Materials. The technical sessions of this symposium 
provided evidence for significant advances in several areas, and 
these are highlighted in the following report. This paper discusses 
macromolecular structure and properties, lignin-based structural 
materials, and the need for future research. The symposium has 
revealed that lignin is a reasonably well understood polymer 
isolated from woody plants that presents a diverse range of oppor- 
tunities for industrial application. Among the few compelling 
economic reasons that call for lignin to be developed into a struc- 
tural material of commercial importance is the fact that availability 
of low-cost carbohydrates (for separation and nutrients) is a facilita- 
tor of an emerging biotechnology industry. Because treatment with 
steam is among the most promising techniques for fractionating 
woody biomass into low-cost carbohydrates and lignin, lignin use 
plays a crucial role in the economic success of the biotechnology 
industry. The bulk of the research on high-value applications of 
lignin in specialty materials originates abroad, predominantly in 
Japan. For the United States to remain competitive in the field of 
lignin conversion to materials, incentives must be provided for co- 
operative studies between public and private laboratories. 
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16475 (DOE/CE/15320-T3) Results of pertormance tests 
on a design analysis made on a wood burning furnace in- 
tended for the winter heating of poultry houses. Hicks, H. Jr.; 
Glenn, A.; Thuruvan, R. Arkansas Univ., Fayetteville, AR (USA). 
Dept. of Mechanical Engineering. 22 Aug 1989. 59p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG01-87CE15320. 
Order Number DE91009990. Source: OSTI; NTIS; GPO Dep. 

Mr. J. William Flatte approaches the University of Arkansas with 
a proposal conduct performance tests on a cordwood burning fur- 
nace he had invented, patented and constructed. The proposed 
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tests would determine two principal characteristics of the Flatte fur- 
nace: the maximum heat output of the furnace, and the heating 
efficiency of the furnace when operated at maximum heat output. 
Much of the impetus for this project derives from the plight of the 
poultry farmers in the Ozark region. The high cost of hydrocarbon 
fuel to these farmers for winter heating severely limits the profitabil- 
ity of poultry production. The chief deficiencies of available 
commercial wood furnaces appear to be the rate of heat output 
(BTU/hr) and the unattended time span for operations. When fired 
at the maximum rate of fuel consumption (126 Ibs/hour) the 
furnace produced heat at the rate of 255,508 BTU/hour with a ther- 
mal efficiency of 27.1 percent. Tests made by students at the 
reduced fuel firing rate of 72 lb/hr showed the furnace producing a 
heat output of 311,695 BTU/hr at a thermal efficiency of 57 per- 
cent. Measurements of the fuel burned and of the mass flow of 
combustion air along with Orsat chemical analyses of the combus- 
tion products indicate this furnace cannot burn fuel efficiently at the 
maximum firing rates. The combustion products carried significant 
proportions of carbon monoxide gas in all of the tests made. It is 
evident that the firebox design needs to be improved. The test re- 
sults indicated the furnace would have a very long service life of 
24 years if it were operated as in the tests. Design changes that 
can be expected to produce improved heat output and thermal effi- 
ciency are proposed in the text. 8 figs., 4 tabs. 


16476 (ETSU-B—-1205-P2) The combustion of refuse de 
rived fuel on a gned underteed stoker shell boiler 
at the Isle of Wight College of Arts and Technology. Burniey, 
S.J. AEA Environment and Energy, Harwell (UK). Energy Technol- 
ogy Div.; Warren Spring Lab., Stevenage (UK). 1990. 40p. Order 
Number DE91774551. Source: OSTI; NTIS (US Sales Only). 

The underteed stoker is one of the most common space heating 
combustion appliances in use in the UK and a number of trials 
have been carried out on the suitability of the system to burn pel- 
letised refuse derived fuel (RDF). Two boilers fitted with underieed 
stokers and designed to burn RDF were installed at the Isle of 
Wight College of Arts and Technology. Performance and emissions 
tests were carried out by Warren Spring Laboratory as part of its 
programme of RDF combustion trials funded by the Department of 
Energy through the Energy Technology Support Unit. The boiler 
was found to operate with a thermal efficiency of 70-75% and the 
particulate material emissions were within current UK limits. (au- 
thor). 


16477 (ETSU-B—1205-P3) The combustion of refuse de 
rived tuel on a modified chain grate stoker shell boiler at the 
Byker Heat Station. Burniey, S.J.; Rampling, T.W.A. AEA Environ- 
ment and Energy, Harwell (UK). Energy Technology Div.; Warren 
Spring Lab., Stevenage (UK). 1990. 31p. Order Number 
DE91774539. Source: OSTI; NTIS (US Sales Only). 

Energy Supplies Ltd (ESL) burn refuse derived fuel (RDF) on a 
modified chain grate stoker shell boiler at the Byker Heat Station in 
Newcastle upon Tyne in the United Kingdom. This boiler was in- 
stalled to supply the Byker district heating scheme with hot water, 
and is being used in a research and development programme into 
the fouling of RDF fired boilers. Combustion trials and environmen- 
tal emissions measurements were undertaken by Warren Spring 
Laboratory (WSL) and form the subject of this report. The boiler 
was found to operate at an output of 4.9 MW, which represents 
87% of the coal baseline design output, with a thermal efficiency of 
79%. The environmental emissions were within current UK limits, 
but a reduction in HCl, particulate material and heavy metal emis- 
sions would be required in order to meet agreed EEC regulations. 
(author). 
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16478 (SLU-VKL-R-219) Changes in fuel chips during stor- 
age in large piles. Thoernavist, T.; Jirjis, R. Hawker Siddeley 
Dynamics Ltd., Hatfield (UK). Space Div. 1990. 96p. (In Swedish). 
Order Number DE91772030. Source: OSTI; NTIS (US Sales Only). 

The aim of the present study has been to examine how the en- 
ergy content and amount of microfungi in chipped logging residues 
changes with time when stored in large piles from the summer to 
winter. Chipped logging residues (70% spruce) was used to build a 
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90 m long and 7 m high pile. The initial moisture contents of the 
various sections were varied between 33% and 50% (green basis). 
After 3-5 weeks of storage the residues has, on average, dried 7- 
8% when the initial moisture content was about 40%. In the outer 
parts of the experimental pile the temperature rose within a few 
days to between 50 and 75 degrees C. In the centre parts of the 
pile the temperature reached above 50 degrees C within 2-4 
weeks. Subsequently, the temperature stabilised at around 70-75 
degrees C at most measuring points. Dry matter loss due to micro- 
bial and chemical processes were determined. Already after a 
week of storage there was a loss of 3.6% of dry matter. Subse- 
quently, there was a continous decrease in the loss rate, which 
averaged 0.4% per week after 12 weeks. After 16 weeks the 
losses had risen to 0.7% per week and this increase was then fol- 
lowed by a new decrease until week 28, when the loss had again 
returned to 0.4% per week. When building the storage pile the total 
number of fungal propagules in the chips was determined to about 
5x10'° per kg dry matter. Of these, about one in 50 were viable. 
After four weeks of storage the total number of spores was still at 
the same initial level, whereas the number of viable propagules 
had increased by about ten-fold. During the final weeks of storage 
there were constant decreases in both the total number and the 
number of viable propagules. Storage cost is largest (7.63 SEK/ 
m®) during the first week of storage. By the end of 6 months the 
storage cost will increase to about 20 SEK/m® or about 0.70 SEK/ 
m® and week. Adding up the capital cost of the storage place 
brings the total storage cost up to 30-40 SEK/m*. 
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16479 (ETSU-B-1244) Review of pollution control technol- 
ogy for waste combustion. AEA Environment and Energy, 
Harwell (UK). Energy Technology Div.; ECOTEC Research and 
Consulting Ltd., Birmingham (UK). 1990. 157p. Order Number 
DE91774550. Source: OSTI; NTIS (US Sales Only). ; 

This study is one of a number commissioned by the Energy 
Technology Support Unit (ETSU) on behalf of the Department of 
Energy (DEn) to provide a technoeconomic assessment of the 
prospects for energy-from-waste (EFW) projects in the UK and to 
advise on R and D requirements. The report focuses particularly 
on legislation, technology and experience in relation to pollution 
control, both in the UK and overseas. (author). 
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16480 (CONF-901294—Absts., pp. 65-68) Boller specific ex- 
ergy of tall goldem-rod. Imoto, |. Japan Solar Energy Society, 
Tokyo (Japan). 6 Dec 1990. 329p. (In Japanese). From 1990 
Japan Solar Energy Society (JSES) and Japan Wind Energy Asso- 
ciation (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. 
In Abstracts of 1990 JSES (Japan Solar Energy Society) -JWEA 
(Japan Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OST!; NTIS (US Sales Only). 

According to the general idea of the technology to use natural 
energy in order to minimise the consumption of fossil fuel, the high 
cost in the early stage should be made up for by the low opration 
cost. However, this study presents a way in which the high opera- 
tion cost is made up for by the low cost in the early stage. This 
study was conducted in order to identity the possibility of using tall 
golden rod as a boiler fuel. Tall golden rod was selected as the 
biomass material and the cellulose-water dual component system 
was examined. A microwave rod was used to dry the tall golden 
rod, and then the moisture content was measured. The moisture 
content of tall gokden rod is 60%-65% during the summer, and the 
rate of exergy from the boiler is relatively low. However, if the tall 
golden rod is dried naturally before being used as biomass, there 
is a possibility that its performance will be comparable to that of 
fossil fuels. 5 refs., 6 figs., 3 tabs. 
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16481 (SERI/TR-234-3610, pp. 11.1-11.10) Advances in 
protein-derived materials. Grohmann, K. (Solar Energy Research 
Institute, Golden, CO (USA)); Himmel, M.E. Solar Energy Research 
Inst., Golden, CO (USA). Dec 1989. In Assessment of biobased 
materials. 175p. Order Number DE90000300. Source: OSTI; NTIS. 

The production of natural fibers by a combination of biotechno- 
logical and chemical methods could use a cheap domestic source 
of starting materials (e.g., sugars, starch, and cellulose) in a very 
efficient overall process. Such a process would lend itself well to 
large-scale processing, thus demonstrating a potential for low cost. 
The systematic modification of the primary sequences of these ma- 
terials would allow correlation of chemical structures to physical 
properties and result in the development of physical properties 
equivalent or superior to those of natural products available today. 
Furthermore, it is important to not that protein fibers are fully 
biodegradable and, therefore, environmentally benign. Genetic and 
enzyme engineering technology now offers considerable potential 
improvements in the synthetic production of protein-based fibers. 
After a brief historical perspective, the paper describes the status 
of research on silk and silk-like fibers, hair and wool, fibers from 
modified collagen, and leather composites. The need for future re- 
search is also discussed. 


16482 (SERV/TR-234-3610, pp. 2.1-2.23) Recent advances in 
lignocellulosic-derived composites. Rowell, R.M. (Univ. of Wis- 
consin, Madison (USA)); Young, R.A. Solar Energy Research Inst., 
Golden, CO (USA). Dec 1989. In Assessment of biobased materi- 
als. 175p. Order Number DE90000300. Source: OSTI; NTIS. 

Wood and other lignocellulosic materials are three-dimensional, 
polymeric composites made up primarily of cellulose, hemicellu- 
loses, and lignin. Wood and other lignocellulosic materials have 
been used as engineering materials because they are economical, 
low in processing energy, renewable, and strong. However, they 
have several undesirable properties such as dimensional instability 
caused by moisture sorption with varying moisture contents, 
biodegradability, flammability, and degradability by ultraviolet light, 
acids, and bases. Lignocellulosics are now part of multi-material 
composites. But in most cases, the lignocellulosics are there as 
filler to reduce the cost of the material, not to improve the proper- 
ties of the composite. Lignocellulosic materials could be part of a 
pertormance driven composite if their undesirable properties could 
be improved. The majority of research on chemical modification of 
lignocellulosic materials has been done on wood; this research has 
mainly dealt with improving either dimensional instability or biologi- 
cal resistance. This chapter will review the chemical modification of 
lignoceliulosic material, improvements in properties of lignoceliu- 
losic materials resulting from chemical modification, the 
combination of lignoceliulosics with other materials, and opportuni- 
ties for future composites using modified lignoceliulosics in 
combination with other materials. 


16483 (SERV/TR-234-3610, pp. 5.1-5.3) Materials from re- 
newable resources. Goring, D.A.|. (Univ. of Toronto, Ontario 
(Canada)). Solar Energy Research Inst., Gokden, CO (USA). Dec 
1989. In Assessment of biobased materials. 175p. Order Number 
DE90000300. Source: OSTI; NTIS. 

In the present section, the author first discusses some recent 
trends in the development of new materials form wood. His opin- 
ions on priorities for research in the overall area of the utilization of 
the bioresource are: (1) Lightweight Biobased Composites; (2) 
Biobased Packaging Plastics; and (3) Food from Wood and Other 
Unconventional Biobased Resources. 


16484 (SERV/TR-234-3610, pp. 6.1-6.9) Chitin: The ne- 
glected biomaterial. Daly, W.H. (Louisiana State Univ., Baton 
Rouge (USA)). Solar Energy Research Inst., Golden, CO (USA). 
Dec 1989. In Assessment of biobased materials. 175p. Order 
Number DE90000300. Source: OSTI; NTIS. 

As the U.S. chemical industry continues to focus on specialty 
chemicals specialty chemicals especially those derived from 
biotechnology, the potential market for new materials derived from 
carbohydrates is growing rapidly. One market that is still in its in- 
fancy but has very high growth potential is the scale of chitin/ 
chitosan products. Chitin, poly (2-amino-2-deoxy-D-glucose), is one 
of the most ubiquitous natural polymers; it is second only to cellu- 
lose in natural abundance and can be isolated wherever crustacean 





shells are collected in large quantities. Chitin has been found in the 
shells of more than 150 mollusk species in amounts varying from 
0.01% to 40% of the matrix dry weight. Chitin is also found in in- 
sects, fungi, and yeast. Completely deacetylated chitin (chitosan) is 
found in various fungi. The presence of chitin in microorganisms 
offers an opportunity to employ fermentation technology to ensure 
an unlimited supply of this polysaccharide. A major market for 
chitivchitosan is the water purification industry, where the 
biodegradable polysaccharides can serve both as focculants and 
trace metal scavengers. Chitosan can also be employed to recover 
proteinaceous material from food-processing wastes for animal 
feeds. Because it is biodegradable and innocuous, FDA approval 
for its presence in these feed has been obtained. Higher technol- 
ogy applications of chitosan include blood coagulant in would 
healing, sustained release of drugs immobilized enzymes and cells, 
complexed metal catalysts, and encapsulation of proteins. Future 
developments in chitarn/chitosan research is discussed. 


16485 (SERI/TR-234-3610, pp. 7.1-7.25) Starch-based plas- 
tics. Narayan, R. (Michigan Biotechnology Institute, Lansing 
(USA)). Solar Energy Research Inst., Golden, CO (USA). Dec 
1989. In Assessment of biobased materials. 175p. Order Number 
DE90000300. Source: OSTI; NTIS. 

Starch is a polymer of anhydrodextrose units. The basic repeat- 
ing unit involves in the linkage of successive D-glucose molecules 
by a-D-1,4-glycosidic bonds. Two distinct structural classes exist: 
linear and branched. Amylose, the linear component, is the lower 
molecular weight polymer, having an average molecular weight of 
about one-half million. Amylose makes up approximately one-fourth 
of the weight of starch. The preponderant polysaccharide is 
amylopectin, consisting, like amylose, of mostly 1,4-liked a-D- 
glucopyranosy! units, but with branched chains occurring through 
a-1,6-linkages at about 1 in every 25 D-glucopyranosy! units. The 
abundant hydroxyl groups on the starch molecules impart the char- 
acteristic hydrophilic properties. The polymer attracts water and 
itself through hydrogen bonding. The association between the poly- 
mer chains results in the formation of an intermolecular network 
that traps water. This review concentrates on work originating from 
the Northern Regional Research Center of the U.S. Department of 
Agriculture, the commercial technologies practiced through January 
of 1989, and the technology developed by the author and cowork- 
ers while at Purdue University. The paper discusses starch as a 
filler, starch-urethanes, starch polyethylene blends, starch graft 
copolymerization; starch xanthate processing of rubber and encap- 
sulation, and the two polymers made with starch, Ecostar and 
Ecolan. 
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Refer also to citation(s) 16048, 16052, 17852, 17854, 17941 


16486 (DOE/PC/79923-T5) The ettect of chemical additives 
on the synthesis of ethanol: Technical progress report No. 13, 
September 16, 1990—December 15, 1990. Chuang, S.S.C. Akron 
Univ., OH (USA). Dept. of Chemical Engineering. Feb 1991. 16p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG22-87PC79923. Order Number DE91010538. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this research is to elucidate the role of additives 
on the methanol synthesis over Rh- and Ni-based catalysts. Chem- 
ical additives used for this study will include S, P, Ag. Cu, Mn. and 
Na which have different electronegativities. The effect of additives 
on the surface state of the catalysts, heat of adsorption of reactant 
molecules, reaction intermediates, reaction pathways, reaction ki- 
netics, and product distributions is/will be investigated by a series 
of experimental studies of NO adsorption, reaction probing. study 
state rate measurement, and transient kinetic study. A better un- 
derstanding of the role of additive on the synthesis reaction may 
allow us to use chemical additives to manipulate the catalytic prop- 
erties of Rh- and Ni-based catalysts for producing high yields of 
ethanol from syngas. During the fourth quarter of 1990, the activity 
of silica-supported Rh* (CO), catalysts for the CO insertion has 
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been studied by in situ infrared spectroscopy. Results are dis- 
cussed. 6 figs. 


16487 (DOE/PC/89787-T1) Novel reactor configuration for 
synthesis gas conversion to alcohols: Quarterly report, Octo- 
ber 1, 1990-December 31, 1990. Akgerman, A.; Anthony, R.G 
Texas A and M Univ., College Station, TX (USA). Dept. of Chemi- 
cal Engineering. [1990]. 8p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG22-89PC89787. Order Number 
DE91009486. Source: OSTI; NTIS; GPO Dep. 

Our objective during this quarter was to complete Task 3C, es- 
tablishment of methodology for determination of the parameters of 
the trickle bed reactor in the microreactor assembly; start Task 3D, 
automation and modification of the trickle bed reactor assembly; 
and continue with Task 4, determination of the kinetics of the reac- 
tion in the slurry reactor. 3 figs., 1 tab. 


16488 (DOE/PC/90047-T1) Synthesis of octane enhancers 
during slurry-phase Fischer Tropsch: Quarterly technical 
progress report No. 1, September 26—December 31, 1990. 
Marcelin, G. Altamira Instruments, Inc., Pittsburgh, PA (USA). 28 
Feb 1991. 42p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC22-90PC90047. Order Number DE91010519. 
Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to investigate three possible 
routes to the formation of ethers, in particular methyl tert-butyl 
ether (MTBE), during slurry phase Fischer-Tropsch (FT) reaction. 
The three routes to be investigated are: addition of isobutylene 
during the formation of methanol and/or higher alcohols directly 
from CO and Hp during slurry-phase Fischer-Tropsch; addition of 
isobutylene to FT liquid products including alcohols in a slurry- 
phase reactor containing an MTBE or other acid catalyst; and 
addition of methanol to slurry phase FT synthesis making iso- 
olefins. Work conducted during the first quarter has concentrated in 
the design of a laboratory-scale bubble column slurry reactor 
(BCSR) capable of operating at suitable temperatures and pres- 
sures for each of the three routes defined above. For design 
purposes the reactor has been configured as a one-inch diameter 
bubble column reactor for conversion of synthesis gas and operat- 
ing with a wax paraffin (C39*) liquid medium. This design has been 
finalized, thereby reaching milestone M1. The paper discusses the 
important design parameters (hydrodynamics, mass transfer, kinet- 
ics, and heat transfer) as well as the relationship of lab scale to 
industrial scale BCSR, parameter estimations, and the design of 
the bench-scale BCSR. 23 refs., 3 figs., 3 tabs. 


16489 (DOE/PC/90291—-T2) Design of a high activity and 
selectivity alcohol catalyst: Second quarterly report, Novem- 
ber 7, 1990 to February 6, 1991. Foley, H.C.; Mills, G.A. 
Delaware Univ., Newark, DE (USA). Center for Catalytic Science 
and Technology. 7 Mar 1991. 4p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG22-90PC90291. Order Number 
DE91010344. Source: OSTI; NTIS; GPO Dep. 

During the second quarter the project focussed upon the design 
and construction of various pieces of equipment to be used in the 
service of this program. First, as part of the research the authors 
will be using chemisorption of metal carbonyl complexes on the 
surface of alumina support media as a means to the synthesis of 
highly dispersed, bimetallic catalysts consisting of rhodium and 
molybdenum oxides, as well as other metals. These steps involve 
reacting the support surface under inert conditions with the precur- 
sor compound. During this time they have assembled an 
ACE-Burlitch inert atmosphere system. This system, coupled with a 
mode! 2008AC Alcatel mechanical vacuum pump, provides the es- 
sential dry, oxygen-free nitrogen and light vacuum service (down to 
5 x 10-* torr) needed for the air-sensitive chemistries employed in 
the catalyst synthesis. A Manostate Glove Box (Aldrich Z216,994-3), 
which will be maintained with dry argon, has been installed for the 
handling and storage of catalyst samples. The third effort during 
this quarter focussed upon installing and bringing on-line a low- 
pressure flow reactor for catalytic investigations. aimed, especiaily, 
at the generation of fundamental kinetics data for structure-activity 
relationships. A flow sheet for the system is attached. The system 
has been augmented with a Hewlett-Packard mode! 5710 gas 
chromatograph equipped with a flame ionization detector and a 
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model 3890 integrator. This instrumentation is currently being cali- 
brated for the first reactor experiments. The first reactor 
experiments will focus upon a simple model reaction-methanol de- 
hydration to dimethyl ether. 1 fig. 


16490 (DOE/PC/90526-T2) Partial oxidation of light alka- 
nes in transition-metal ion containing zeolites: Final technical 
report for the period September 15, 1986-September 14, 1989. 
Klier, K.; Herman, R.G.; Lin, Jiann; Lange, J.P. Lehigh Univ., Beth- 
lehem, PA (USA). Oct 1990. 168p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG22-86PC90526. Order 
Number DE91008202. Source: OSTI; NTIS; GPO Dep. 

The objective of this research project was to provide the scien- 
tific foundation for the conversion of C,-C3 alkanes to oxygenates, 
particularly alcohols, and to higher hydrocarbons. The objectives of 
these studies are (1) to prepare selected transition metal ion 
zeolites by ion exchange with metal ions that are capable of under- 
going redox reactions, (2) to characterize the transition metal ion 
containing zeolites experimentally and theoretically, (3) to charac- 
terize the adsorbed species formed between reactive gas phase 
molecules such as O2 and NO and the transition metal ions held in 
the zeolite matrix, and (4) to investigate the reactivity of those 
species for methane activation and conversion. Direct conversion 
of methane by low temperature partial oxidation to C2 hydrocar- 
bons, oxygenated products such as methanol, or even to CO/H2 
would be of significant interest for improvements in the economics 
of natural gas conversion. It would also open the bottleneck in the 
overall conversion scheme beginning with coal gasification and 
ending with the Mobil methanol-to-gasoline (MTG) process that 
produces a high octane liquid fuel. Sections of this report describe: 
the introductory background on transition metal zeolites; prepara- 
tion and optical studies of Co(Il)A zeolite; ligand field theory and 
dynamic Jahn-Teller effect for Co(Il)A zeolite; scattered-wave X-a 
calculations of spectra of copper centers in oxide and zeolites; and 
studies of Fe(Il)A zeolite. 81 refs., 39 figs., 21 tabs. 


16491 (NEDO-P-—8923) Feasibility study of new processes 
of methanol synthesis. New Energy Development Organization, 
Tokyo (Japan). Mar 1990. 210p. (in Japanese). Sponsored by New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Order Number DE91778781. Source: OSTI; NTIS 
(US Sales Only). 

At first, the following are described fairly in detail in connection 
with research and development of methano! synthesis using cata- 
lysts; synthesis of methanol from carbon monoxide and hydrogen, 
direct synthesis of mixed alcohol, synthesis of methanol from car- 
bon dioxide and hydrogen and direct synthesis of methanol by 
partial oxidation of methane. Secondly, detailed descriptions are 
given of the current trend of development concerning new pro- 
cesses of methanol synthesis. Natural gas is widely used as a 
major raw material for methanol production. The process of 
methanol synthesis from natural gas is comprised of a natural gas 
reforming process, that is production of synthesis gas, and a 
methanol synthesis process, that is synthesis of methanol from the 
synthesis gas. As new technologies for producing synthesis gas, a 
reference is made to a combined reforming process and an au- 
tothermal catalytic reforming process. The latter is suggested to be 
more promising than the former. There is described of the following 
three processes of methanol synthesis that have the potentiality for 
large-scale production; a vapor phase fluidized bed process which 
uses fluidized bed catalysts in a vapor phase, a low-temperature 
liquid phase process, which can achieve a one-pass methanol con- 
version ratio of over 90 % with the aid of special catalysts, and a 
suspension liquid phase process, which uses slurried catalysts 
being suspended in inactive solvent. Thirdly, an estimate of pro- 
duction cost of methanol is given in the case where the vapor 
phase fluidized bed process and the low-temperature liquid phase 
process are used, assuming that plant sites are located in South- 
east Asia and the Middle East. These processes can be expected 
to reduce cost by about 20 to 30 % as compared with the conven- 
tional processes. Fourthly, the total cost of power generation using 
fuel methanol is estimated, including the costs of storage and 
transportation. It is shown slightly more than that using LNG. 
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Refer also to citation(s) 16057 


1004 Combustion 


Refer also to citation(s) 17429 


1009 Environmental Aspects 
Refer also to citation(s) 17429 


16492 (NEDO-P-8928) Economical and social assessment 
on the introduction cf fuel methanol to some fields of indus- 
try. New Energy Development Organization, Tokyo (Japan). Mar 
1990. 93p. (In Japanese). Sponsored by New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan). Order 
Number DE91778783. Source: OSTI; NTIS (US Sales Only). 

At first this paper takes up power generation, transportation by 
automobile and town gas supply as the fields of industry where 
fuel methanol can be used to advantage. A discussion is given of 
when and how much fuel methanol should be introduced to each 
of these fields to make the introduction economically most efficient 
under a certain technological and social conditions assumed. As 
typical examples there are presented case studies of power plants 
on the outskirts of cities, shuttle buses and commercial trucks in 
cities. Secondly, a description is given of the recent trend of 
methanol demand and supply, and promising resources of natural 
gas in the world which are capable of supplying fue! methanol in 
large quantities. Ways of supplying fuel methanol are briefly dis- 
cussed in consideration of the balance of demand and supply. 
Thirdly, problems arising in connection with transportation, storage 
and distribution of fuel methanol are discussed with reference to 
the present status of transportation and storage of chemical grade 
methanol. Fourthly, effects produced by the introduction of fuel 
methanol on the environment is examined, that involves the emis- 
sion of nitrogen oxides, unburned methanol, formaldehyde, and 
carbon dioxide. The use of fuel methanol is expected to reduce 
emission of nitrogen oxides, although the technology has not 
reached the level to assure its drastic reduction. The emission of 
formakdehyde might arise an environmental problem in case 
methanol has come into widespread use as automobile fuel. 10 
figs., 33 tabs. 


16493 (NEDO-P-8932) Assessment of effects produced by 
the introduction of fuel methanol on social structures. New En- 
ergy Development Organization, Tokyo (Japan). Mar 1990. 87p. (in 
Japanese). Sponsored by New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Order Number 
DE91778784. Source: OSTI; NTIS (US Sales Only). 

A description is first given of a scheme of the assessment con- 
cerned. It is noted that the process of supplying methanol in an 
increased amount to consumers, which starts from the aquirement 
of its raw materials, exerts direct impacts on industries, the con- 
suming public, the environment an so on, and these impacts 
produce far-reaching effects on the national economy including in- 
dustries. There is next an description of the simulation model 
which is capable of evaluating quantitatively the direct impacts and 
indirect effects that are produced by using fuel methanol in place 
of petroleum products mainly of transport use. Assuming some 
scenarios of the introduction of fuel methanol, the following quanti- 
ties are calculated by means of this model; an estimate of demand 
for fuel methanol, the number of plants required for methanol 
production, the number of tankers required for transportation, nec- 
essary costs and others. thirdly, results obtained by simulation 
analysis of the following two cases are presented: first, methanol is 
positively introduced so that it takes 50 % share and 100 % share 
of fuels required for all passenger cars and for buses in big cities, 
respectively, and replaces petroleum products of domestic and 
commercial use by 50 %; second, methanol is gradually introduced 
as automobile fuel so that is takes finally 10 % share for passen- 
ger cars in three biggest cities, 50 % share both for normal and 
small-sized trucks and for light weight commercial trucks in big 
cities, and 100 % share for buses in big city areas. Furthermore, it 
is noted that the present simulation model can be modified so as 





to evaluate effects of introducing methanol to other fields of indus- 
try such as power generation. 18 figs., 8 tabs. 
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16494 (ORNL/FTR-3883) [Mexican-USA Cooperation on re- 
newable energy programs]: Foreign trip report, April 1, 
1991—April 9, 1991. Waddie, D.B. Oak Ridge National Lab., TN 
(USA). 10 Apr 1991. 13p. Sponsored by Agency for International 
Development, Washington, DC (USA). DOE Contract AC05- 
840R21400. Order Number DE910110838. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

| traveled to Mexico on April 1 with Pete Smith and Chris Rovero 
of Oak Ridge Associated Universities on a mission sponsored by 
the Agency for International Development (AID) to initiate a 
technical support project with Mexican government and private in- 
stitutions. We met with officials of AID; the Programa Nacional de 
Solidaridad; the Laboratorio de Energia Solar; Instituto Investiga- 
ciones de Electricidad; Comision Federal de _ Electricidad; 
Compania de Luz y Fuerza del Centro; and several private firms to 
discuss the terms of support. An AIDE Memoire was drafted outlin- 
ing the scope of future assistance. | traveled to San Jose, Cost 
Rica on April 7, 1991. There | met with Carlos Rodriguez, manager 
of Cooperativa Electrica de San Carlos, and Federico Baltodano, 
the director of BEL Ingenieria to discuss the San Lorenzo hydro- 
electric project. Details of an engineering and financial analysis 
outlining the costs and benefits of adding daily pondage to the 
project were discussed, as was the project development schedule 
and other issues. | returned to Oak Ridge on April 9, 1991. 
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16495 (CONF-910778-1) improving the assessment of in- 
stream flow needs tor fish populations. Sale, M.J. (Oak Ridge 
National Lab., TN (USA)); Otto, R.G. Oak Ridge National Lab., TN 
(USA). [1991]. 9p. Sponsored by USDOE, Washington, DC (USA); 
Electric Power Research Inst., Palo Alto, CA (USA). DOE Contract 
AC05-840R21400. ERD-87-672. From International conference on 
hydropower - waterpower: a new view of hydro resources; Denver, 
CO (USA); 24-26 Jul 1991. Order Number DE91007838. Source: 
OSTI; NTIS; GPO Dep. 

instream flow requirements are one of the most frequent and 
most costly environmental issues that must be addressed in devel- 
oping hydroelectric projects. Existing assessment methods for 
determining instream flow requirements have been criticized for not 
including all the biological response mechanisms that regulate 
fishery resources. A new project has been initiated to study the bi- 
ological responses of fish populations to altered stream flows and 
to develop improved ways of managing instream flows. 21 rets., 3 
figs. 


1305 Economic, Industrial and Business Aspects 


16496 (DOE/EA-0485) Proposed rate increase - Jim 
Woodrutt Project: Environmental assessment. USDOE South- 
eastern Power Administration, Elberton, GA (USA). Dec 1990. 6p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91010253. Source: OSTI; NTIS; GPO Dep. 

The Jim Woodruff Project consists of three 10,000 kw hydroelec- 
tric power units located on the Apalachicola River 0.2 miles below 
the confluence of the Chattahoochee and Flint rivers where the 
reservoir crosses the Georgia-Florida state line. Overload capability 
allows the Government to sell 36,000 kw of capacity and associ- 
ated energy to six Preference Customers in the Florida Power 
Corporation service area. A Preference Customer is defined as an 
electric cooperative or a public body having its own distribution 
system and marketing power at retail to its constituents. Any sur- 
plus energy in excess of Preference Customer commitments is 
marketed to Florida Power Corporation. In accordance with the 
Flood Control Act of 1944, the Southeastern Power Administration 
(Southeastern) is required to charge rates sufficient to recover 
costs expended by the US Treasury in the construction, mainte- 
nance and operation of hydroelectric power projects, together with 
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applicable interest charges. Rate studies indicate that the current 
rates charged for electricity produced at the Jim Woodruff Project 
and sold to the Preference Customers and/or the Florida Power 
Corporation is not meeting this requirement. The proposed rate in- 
crease would increase the cost of electricity to the Preference 
Customers and Ultimate Consumers. However, the increase would 
still be significantly less expensive than electricity purchased from 
alternate sources and, therefore, there is no economic inducement 
for purchasers to seek other sources of power that could result in 
environmental impacts. Finally, in implementing the proposed rate 
increase, no generation or transmission facility changes at the Jim 
Woodruff Project are required which could affect the environment. 


1306 Environmental Aspects 
Refer also to citation(s) 18471, 18591 


16497 (CONF-910778-2) Effects of hydroelectric turbine 
passage on fish early lite stages. Cada, G.F. Oak Ridge Na- 
tional Lab., TN (USA). [1991]. 9p. Sponsored by USDOE Federal 
Energy Regulatory Commission, Washington, DC (USA). DOE 
Contract AC05-840R21400. From International conference on hy- 
dropower - waterpower: a new view of hydro resources; Denver, 
CO (USA); 24-26 Jul 1991. Order Number DE91007848. Source: 
OSTI; NTIS; GPO Dep. 

Turbine-passage mortality has been studied extensively for juve- 
niles and adults of migratory fish species, but few studies have 
directly quantified mortality of fish eggs and larvae. An analysis of 
literature relating to component stresses of turbine passage (i.e., 
pressure changes, blade contact, and shear) indicates that mortal- 
ity of early life stages of fish would be relatively low at low-head, 
bulb turbine installations. The shear forces and pressure regimes 
normally experienced are insufficient to cause high mortality rates. 
The probability of contact with turbine blades is related to the size 
of the fish; less than 5% of entrained ichthyoplankton would be 
killed by the blades in a bulb turbine. Other sources of mortality 
(e.g., cavitation and entrainment of fish acclimated to deep water) 
are controlled by operation of the facility and thus are mitigable. 
Because turbine-passage mortality among fish early life stages can 
be very difficult to estimate directly, it may be more fruitful to base 
the need for mitigation at any given site on detailed knowledge of 
turbine characteristics and the susceptibility of the fish community 
to entrainment. 7 refs., 1 fig. 


16498 (CONF-910778-3) Review of mitigation methods for 
fish passage, instream flows, and water quality. Railsback, 
S.F.; Cada, G.F.; Chang, L.H.; Sale, M.J. Oak Ridge National Lab.., 
TN (USA). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. From_intemational 
conference on hydropower - waterpower: a new view of hydro re- 
sources; Denver, CO (USA); 24-26 Jul 1991. Order Number 
DE91008888. Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3662. 

Current environmental mitigation practices at nonfederal hy- 
dropower projects were analyzed. Information was obtained from 
project operators on dissolved oxygen (DO) mitigation, instream 
flows, upstream fish passage facilities, and downstream fish pas- 
sage facilities. The most common method for DO mitigation is the 
use of spill flows, which are costly because of lost power genera- 
tion. DO concentrations are commonly monitored, but biological 
effects of DO mitigation are not. At many projects, instream flow 
requirements have been set without reference to formalized meth- 
ods. About half of the projects with instream flow requirements 
monitor flow rates, but few monitor fish populations to verity that 
instream flows are effective. Angled bar racks are the most com- 
monly used downstream fish passage devices and fish ladders are 
the most commonly used up stream fish passage devices. Fish 
passage rates or populations have been monitored to verify the ef- 
fectiveness of passage mitigation at few projects. This analysis is 
the first phase of an evaluation of the costs, benefits, and eftective- 
ness of mitigation measures. 10 refs., 3 figs. 


16499 (DOE/BP/01385—-1) Evaluation of juvenile fish by- 


pass and adult fish passage facilities at Three Mile Falis Dam, 
Umatilla River: Annual progress report 1989. Nigro, A.A. (ed.). 
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USDOE Bonneville Power Administration, Portland, OR (USA). Div. 
of Fish and Wildlife; Oregon Dept. of Fish and Wildlife, Portland, 
OR (USA); Confederated Tribes of the Umatilla Indian Reservation, 
Pendleton, OR (USA). Sep 1990. 6838p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract BI79-89BP01385. Order 
Number DE91009687. Source: OSTI; NTIS; GPO Dep. 

We report on our progress from October 1989 through Septem- 
ber 1990 on evaluating juvenile fish bypass and adult fish passage 
facilities at Three Mile Falls Dam on the Umatilla River. During the 
juvenile outmigration of spring 1990 we evaluated the efficiency of 
the bypass facility, and collected data on the condition of fish by- 
passed. We also designed and tested a floating net pen to capture 
juvenile salmonids below the bypass outfall and measured ap- 
proach and sweeping velocities at the drum screens in the canal. 
The bypass facility usually operated satisfactorily, except during 
periods of extremely low flow. The floating net pen was efficient in 
capturing fish at the bypass outfall. Velocities at the drum screens 
were usually within criteria for safe passage of juvenile salmonids. 
We offer recommendations for improving the performance of the 
bypass facility, and also recommend that a detailed evaluation of 
the facilities, including evaluation of fish condition and fish passage 
through or over the drum screens, be conducted. For the adult fish 
passage facility, trap counts indicated 4623 coho salmon, 602 fall 
chinook salmon, 1668 summer steelhead, and 2188 spring chinook 
salmon returned to the dam during this project period. Peaks in 
steelhead and spring chinook salmon passage coincided with river 
flow events, especially when flows exceeded 250 cfs. A total of 85 
days were recorded on video tapes, and of the tapes reviewed, 
509 steelhead and 1286 spring chinook salmon were counted. The 
video equipment counted 96% of the steelhead trapped during the 
periods when both methods were used to monitor passage. The 
video equipment counted 5% more spring chinook than the number 
trapped. The large amount of back and forth movement recorded 
on the video tapes hindered recording of fish length and fin clip in- 
formation. The amount of back and forth movement should be 
greatly decreased if the fish were allowed to freely swim out of the 
fishway exit. 14 refs., 15 figs., 6 tabs. 


16500 (DOE/BP-01830-9) A fisheries evaluation of the 
Westside Ditch and Town Canal fish screening facilities, 
Spring 1990: Annual report, 1989. Neitzel, D.A.; Abernethy, C.S.; 
Martenson, G.A. Pacific Northwest Lab., Richland, WA (USA). Nov 
1990. 109p. Sponsored by USDOE, Washington, DC (USA); De- 
partment of the Interior, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91009712. Source: OSTI; 
NTIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL) evaluated the effective- 
ness of new fish screening facilities in the Westside Ditch and 
Town Canal, near Ellensburg, in south-central Washington State. At 
the Town Canal, we estimated that 0.3% of steelhead On- 
corhynchus mykiss smolts released during tests were significantly 
descaled. The time required for 50% of the fish in the two steel- 
head test groups to exit from the Town Screens forebay ranged 
from 12 h to >85 h. Integrity tests at the Town Screens indicated 
that none of the rainbow trout fry released in front of the rotary 
drum screens passed through the screens, although 8.5% of the 
native zero-age chinook salmon fry diverted from the river into the 
screening facility were lost through the screens. At the Westside 
Screens, 16.8% of native zero-age chinook salmon fry passed 
through the screens. Most of the chinook salmon lost through the 
screens were small, <36 mm long. The methods used in 1990 
were first used at the Sunnyside Screens in 1985. These methods 
were used again in subsequent years in tests at the Richland, Top- 
penish/Satus, Wapato, and Toppenish Creek screens. The 
methods used from 1985 through 1989 have been reviewed by the 
Washington State Department of Fisheries, US Fish and Wildlife 
Service, National Marine Fisheries Service, Northwest Power Plan- 
ning Council, and Yakima Indian Nation. 14 rets., 12 figs., 7 tabs. 


16501 (DOE/BP/01830—-10) Velocity measurements at three 
fish screening facilities in the Yakima Basin, Washington: An- 
nual report for the Summer 1989. Abernethy, C.S. (Pacific 
Northwest Lab., Richland. WA (USA)); Neitzel, D.A.; Lusty, E.W. 
USDOE Bonneville Power Administration, Portland, OR (USA). Div. 
of Fish and Wildlife; Pacific Northwest Lab., Richland, WA (USA). 


Sep 1990. 138p. Sponsored by USDOE, Washington, DC (USA); 
Department of the Interior, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91009711. Source: OSTI:; 
NTIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL) measured the velocity 
conditions at three fish screening facilities in the Yakima River 
Basin: Wapato, Chandler, and Easton Screens. The measurement 
objectives were different at the three screens. At Wapato, ap- 
proach and sweep velocities were measured to evaluate the effect 
of rearing pens in the screen forebay. A complete survey was per- 
formed at the Chandier Screens. At Easton, velocity was measured 
behind the screens to provide information for the installation of 
porosity boards to balance flow through the screens. Salmon- 
rearing pens used at the Wapato Canal had a minimal effect on 
the magnitude of approach and sweep velocities at the face of the 
drum screens, although the pens caused increased turbulence and 
variability in water velocities. The net pens did not appear to affect 
flows through the three fish bypasses. 8 refs., 17 figs., 5 tabs. 


16502 (DOE/BP/17622—4) Minthorn Springs Creek Summer 
Juvenile Release and Adult Collection Facility (operation, 
maintenance and evaluation of the Boniter and Minthorn 
Springs Juvenile Release and Aduit Collection Facilities): An- 
nual report, 1989. Lofy, P.T. (Confederated Tribes of the Umatilla 
Indian Reservation, Pendleton, OR (USA)); Rowan, G.D. USDOE 
Bonneville Power Administration, Portland, OR (USA). Div. of Fish 
and Wildlite; Confederated Tribes of the Umatilla Indian Reserva- 
tion, Pendleton, OR (USA); Oregon Dept. of Fish and Wildlife, 
Portland, OR (USA). Mar 1990. 111p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract BI79-84BP17622. Order 
Number DE91009694. Source: OSTI; NTIS; GPO Dep. 

The Confederated Tribes of the Umatilla India Reservation and 
Oregon Department of Fish and Wildlite (ODFW) are cooperating 
in a joint effort to increase steelhead and re-establish salmon runs 
in the Umatilla River Basin. As part of this program, Boniter and 
Minthorn Acclimation Facilities are operated for holding and spawn- 
ing adult steelhead and acclimation and release of juvenile salmon 
and steelhead. A total of 150 adult steelhead were collected for 
broodstock at Threemile Dam from December through March and 
held at Minthorn. Forty-two pairs were spawned (37 pairs from 
Minthorn and 5 pairs collected and immediately spawned at Three- 
mile Dam). The 241,682 eggs were transferred to Irrigon Hatchery 
for incubation and later moved to Oak Springs Hatchery for rear- 
ing. Acclimation of 79,984 spring chinook salmon and 22,274 
steelhead was completed at Bonifer in spring of 1989. At Minthorn, 
157,299 coho salmon and 29,852 summer steelhead were accli- 
mated and released. Acclimation of 78,825 fall chinook salmon at 
Minthorn and 80,750 spring chinook salmon at Bonifer was 
successfully completed in the fall. Control groups were released in- 
stream concurrent with the acclimated releases to evaluate the 
effects of acclimation on adult returns to the Umatilla River. The 
progress of outmigration for acclimated releases was monitored at 
the juvenile salmonid trap located at Westland Diversion. Data sug- 
gested that juvenile salmonids started showing up at the trap 4 
days after release until July 14, when sampling was discontinued. 
Personnel from the ODFW Eastern Oregon Fish Pathology Labora- 
tory in La Grande took samples of tissues and reproductive fluids 
to test summer steelhead broodstock from the Umatilla River for 
monitoring purposes and to certify eggs as pathogen-free. 10 refs., 
9 figs., 23 tabs. 
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16503 (CONF-901294—Absts.) Abstracts of 1990 JSES 
(Japan Solar Energy Society).JWEA (Japan Wind Energy As- 
sociation) Joint Conterence. Japan Solar Energy Society, Tokyo 
(Japan). 6 Dec 1990 329p. (In Japanese). From 1990 Japan Solar 
Energy Society (JSES) and Japan Wind Energy Association 
(JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. Order 
Number DE91778302. Source: OSTI; NTIS (US Sales Only). 
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Included are 61 study reports of a 1990fy joint conference by 
JSES and JWEA. As for solar energy, a lot of studies are reported 
on photochemistry, solar cells, passive solar, biotechnology, solar 
radiation - weather - environment, solar energy collection, solar 
heat pump, photovaltaic power generation system, heat storage, 
heat utilization system and solar ponds. As for wind energy, re- 
ports are made on a wind turbine and water mill, wind turbine 
wings and a wind turbine system in Antarctica. Themes in the 
study report are mainly as follows: electrochemical reduction of 
carbone dioxide with photochemistry, hydrogen production with so- 
lar energy, output characteristics of photovoltaic modules, thermal 
performance of solar house, performance of solar heat pump sys- 
tem installed in a residence, promotion of practical use of 
photovoltaic power generation system, solar-battery cars and solar- 
powered airplanes, development of redox flow batteries. 


16504 (EUR-12740, pp. 87-113) Reporting format for the 
technical description of demonstration projects. Commission of 
the European Communities, Luxembourg (Luxembourg). Direc- 
torate General Telecommunications, Information Industries and 
Innovation; Commission of the European Communities, Ispra 
(italy). Joint Research Centre. 1990. (CONF-8901216—Summ.: 1. 
meeting of the European working group on solar thermal pliant 
monitoring; 2. meeting of the European working group on solar 
thermal plant monitoring, Ispra (Italy); Ispra (Italy), 26 Jan 1989; 
21-22 sep 1989; CONF-8909406-). In Nonnuclear energies: 
European Working Group on Solar Thermal Plant Monitoring. Pro- 
ceedings of the 1st and 2nd meeting. 228p. Source: OSTI; NTIS 
(US Sales Only); Office for Official Publications of the European 
Communities, 2, rue Mercier, L-2985 Luxembourg. 

This paper describes a report format suggested for monitoring 
solar demonstration programs within the Commission of European 
Communities. After such entries as abstract, general description, 
participating organizations, objectives of the project and objectives 
of monitoring, there is a section for the general technical descrip- 
tion of the project requiring both a schematic of how the system 
works and the energy flows in the system, divided into collection 
system, storage system, energy conversion and distribution, and 
load. The main part of the format requests a technical description 
of each subsystem of the four above main systems. System oper- 
ating modes, local climate information, cost information, and 
symbols and nomenclature are the concluding sections. 


1401 Resources and Availability 
Refer also to citation(s) 16517 


16505 (CONF-901294—Absts., pp. 69-72) Simple integrated 
film for global solar rediation. (ill).: On temperature depen- 
dency and binder effect. Ishikawa, T. (Chiba University, Chiba 
(Japan). Remote Sensing and Image Research Center); 
Yoshimura, T. Japan Solar Energy Society, Tokyo (Japan). 6 Dec 
1990. 329p. (In Japanese). From 1990 Japan Solar Energy Society 
(JSES) and Japan Wind Energy Association (JWEA) joint conter- 
ence; Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES 
(Japan Solar Energy Society) JWEA (Japan Wind Energy Associa- 
tion) Joint Conference. Order Number DE91778302. Source: 
OSTI; NTIS (US Sales Only). 

Simple integrated film for global solar radiation is made with cel- 
lulose triacetate impregnated with azo-dyes. It measures the 
amount of solar radiation by the fading rate of azodyes and it has 
several advantages, such as no need for the electric source in the 
outside, the light weight, to be able to be used in water or on the 
wet condition. To determine the feasibility of using the film under 
hot conditions, for example in a desert, the fading rates of the film 
at relatively high temperatures (40 centigrade, 55 centigrade, 70 
centigrade) were measured. In order of fading rate, the dyes used 
were as follows: Sudan |, Sudan, Oil Red-O, Diazo-blue, and PAN 
(pyridyl-azol naphthol). Sudan | was found to have the greatest 
temperature dependency, and PAN has the least temperature de- 
pendency. Material films coated with the dyes and binders were 
compared with the impregnated films. The fading rates of films with 
polystyrene ethyl cellulose binders are comparable to those of im- 
pregnated film, but vinyl acetate has a remarkably large fading 
rate. 3 refs., 14 figs. 
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16506 (CONF-901294—Absts., pp. 73-76) New long-wave ir- 
radiance measurement method eliminating interference of 
short-wave irradiance. Ishibashi, M. (EKO Instruments Trading 
Co. Ltd., Tokyo (Japan)); Kawabata, K.; Ueno, S.; Miyake, Y. 
Japan Solar Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. (In 
Japanese). From 1990 Japan Solar Energy Society (JSES) and 
Japan Wind Energy Association (JWEA) joint conference; 
Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES 
(Japan Solar Energy Society) -JWEA (Japan Wind Energy Associa- 
tion) Joint Conference. Order Number DE91778302. Source: 
OSTI; NTIS (US Sales Only). 

Ideally, a pyrgeometer would measure only long-wave radiation 
(3730 y m) in the field, and avoid intensive short-wave radiation 
(0.373.0 4 m). However, in reality, the commonly used pyrgeome- 
ter is affected to an extent by undesirable short-wave radiation and 
wind speed. To eliminate this effect, this paper presents a long- 
wave irradiance mesurement method based on a new concept. 
The primary elements of the new design are as follows: Thin 
polyethylene is used as dome material, and both short- and long- 
wave radiation are, of course, transmitted through this material. 
Surface of the sensor is coated with white paint, and as a result, a 
large proportion of the short-wave radiation is reflected and long- 
wave radiation is absorbed reversely. Using an Sipindiode, 
short-wave radiation is measured separately. Pyrgeometer output 
is connected electrically with the output of the Si-pindiode. By us- 
ing the four points mentioned above in combination, considerable 
success was achieved. 5 refs., 4 figs. 


16507 (CONF-901294—Absts., pp. 77-80) Characteristics of 
solar radiation in each district based on sunshine hours. Baba, 
H. (Kitami Institute of Technology, Hokkaido (Japan)); Kanayama, 
K. Japan Solar Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. 
(In Japanese). From 1990 Japan Solar Energy Society (JSES) and 
Japan Wind Energy Association (JWEA) joint conference; 
Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES 
(Japan Solar Energy Society) -JWEA (Japan Wind Energy Associa- 
tion) Joint Conference. Order Number DE91778302. Source: 
OSTI; NTIS (US Sales Only). 

Estimates of the horizontal-total and normal-direct solar radiation 
were made from the hours of sunshine per day, and based on 
these values, the characteristics of solar radiation were clarified for 
each district. A clear day on which solar energy is usable and a 
cloudy day on which it is not were classified of the normal-direct 
solar radiation, and then average solar radiation per month on 
clear and cloudy days was obtained. As a broad trend, the rate of 
incidence of clear days is relatively low in the part of Japan border- 
ing the Sea of Japan, while the rate is high in winter in the part of 
Japan adjacent to the Pacific Ocean. In summer, however, the rate 
of incidence of clear days decreases along the Pacific seaboard. In 
Hokkaido, the rate of incidence of cloudy days is low in Obihiro, 
the rate of incidence of cloudy days is high in Asahikawa, Muroran, 
and Wakkanai. On the other hand, the rate of incidence of clear 
days is low in Asahikawa, Muroran, and Wakkanai, the rate of inci- 
dence of clear days is high in Obihiro. 2 refs., 4 figs. 


16508 (CONF-901294—Absts., pp. 97-100) Study of assess- 
ment of solar radiation as thermal energy. Kawashima, Y. 
(Himeji University, Hyogo (Japan)); Nakanishi, S.; Murai, K. Japan 
Solar Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japan- 
ese). From 1990 Japan Solar Energy Society (JSES) and Japan 
Wind Energy Association (JWEA) joint conference; Kawasaki 
(Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES (Japan Solar 
Energy Society) -JWEA (Japan Wind Energy Association) Joint 
Conference. Order Number DE91778302. Source: OSTI; NTIS 
(US Sales Only). 

There has been high public interest in solar energy which is 
clean and has good quality. When conducting an assessment of a 
thermal solar system, it is frequently necessary to estimate the di- 
rect and diffuse components of solar radiation from the horizontal 
global radiation data. The findings presented in this paper are 
based on data acquired by measuring global and direct radiation 
on the roof of a building. In this paper the methods used to arrive 
at an estimate of the direct and diffuse components from the global 
radiation are discussed. Also discussed, are the impact of the direct 
and diffuse radiation components, as well as climatic conditions, on 
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the efficiency of the collector of the thermal solar system. For the 
discussion the concept of exergy is party used. 6 refs., 8 figs. 


16509 (ETDE-mf—1768947) Determination of the radiation 
budget in the outer range of the atmosphere. Contribution of 
the Institut fuer Geophysik und Meteorologie, University of 
Cologne, to NASA’s ‘ERBE’. Raschke, E.; Rieland, M.; 
Stuhimann, R. Koeln Univ. (Germany, F.R.). Inst. fuer Geophysik 
und Meteorologie; Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany, F.R.). Feb 1989 26p. (In German). 
Contract BMFT 01-QS-080-5. Order Number DE91768947. Source: 
OSTI; NTIS (US Sales Only). 

The international experiment ERBE (Earth Radiation Budget Ex- 
periment) has measured the different components of the radiation 
budget in the outer range of the atmosphere since November 
1984. An international team of experts, including also Prof. Dr. E. 
Raschke, was changed by NASA with accompanying the experi- 
ment scientifically. The contribution of the Cologne task force 
consisted in extensive, theoretical and practical investigations to 
assess the errors made in the transformation of measuring data 
into broad-band radiation fluxes as well as in the spatial and time 
integration of these fluxes. Further work was concerned with the 
derivation of the radiation budget for special geographic areas. The 
results obtained are relevant not only for the Earth Radiation Bud- 
get Experiment but may possibly be of use also for future satellite 
missions (e.g., ScaRab). ERBE will make available for scientific 
evaluation an extremely accurate set of data on the radiation bud- 
get in the outer range of the atmosphere spanning severai years, 
which carries great importance for climate research. (orig.) With 1 
tab., 6 figs. 
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FRiefer also to citation(s) 16572, 17188, 17239, 17424, 17678, 
17698, 17947, 17948, 17950, 18381 


16510 (CONF-901294—Absts., pp. 1-4) Effective utilization of 
soler energy tor photosynthesis (characteristic of fluorescence 
for the sumple). Tashiro, K. (Science University of Tokyo, Tokyo 
(Japan). Faculty of Engineering); Nakano, S.; Tani, T. Japan Solar 
Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. (In Japanese). 
From 1990 Japan Solar Energy Society (JSES) and Japan Wind 
Energy Association (JWEA) joint conference; Kawasaki (Japan); 6- 
7 Dec 1990. In Abstracts of 1990 JSES (Japan Solar Energy 
Society).JWEA (Japan Wind Energy Association) Joint Conference. 
Order Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

A key advantage of solar energy is cleanliness, and it has a 
crucial role to play in supporting the ecology of the earth. Photo- 
synthesis, a process occurring in plants, involves the synthesis of 
organic compounds from inorganic compounds. For mankind, this 
process represents one of the most beneficial utilizations of solar 
energy, since it is vital to the maintenance of the overall ecology of 
the earth. The subject of this paper is basic research focusing on 
wave shifting devices capable of promoting photosynthesis by 
shifting the solar spectrum. A cube of acrylic resin injected with flu- 
orescentydes is identified and applied as a wave shifting device. 
The impact of variations in surface condition-mirror or diffuse-of 
samples on the optical characteristics of photosynthesis is studied. 
It is determined that in the case of a diffuse surface, fluorescene 
luminescence is greater than in the case of a mirror surface. 1 ref., 


12 figs. 


16511 (CONF-901294—Absts., pp. 5-8) Crystal growth and 
photoelectrochemical characterization of Cd,BSe, (B = Si or 
Ge). Manivannan, A. (The University of Tokyo, Tokyo (Japan). Fac- 
ulty of Engineering); Fujishima, A.; Aravamudan, G.; Rao, G. 
Japan Solar Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. 
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From 1990 Japan Solar Energy Society (JSES) and Japan Wind 
Energy Association (JWEA) joint conference; Kawasaki (Japan); 
6-7 Dec 1990. In Abstracts of 1990 JSES (Japan Solar Energy So- 
ciety) -JWEA (Japan Wind Energy Association) Joint Conterence. 
Order Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

Utilizing the CVT method with a triple zone furnace, single crys- 
tals of Cd 4 BSe ¢(B=Si, Ge)(ARGYRODITES are a newly 
identified category of semiconductors with applications in the con- 
version of solar energy in photoelectrochemical cells) were grown. 
Photoelectrochemical (PEC) measurements were conducted by im- 
mersing the N-type as-grown crystals in aqueous electrolytes. 
Various examinations and evaluations were performed on the crys- 
tals with respect to current-potential curves, Mott-Schottky plots 
and action spectra. Spectral response measurements were anal- 
ysed, and based on this analysis indirect band gaps of Cd 4 SiSe ¢ 
and Cd 4 GeSe ¢ were identified as 1.68 and 1.5 eV, respectively: 
these values are appropriate for the conversion of solar energy to 
electric energy. In the case of certain electrolytes utilized, these 
semiconductor electrodes were found to have opencircuit photopo- 
tentials with values as high as 1.1 V vs SCE. 6 figs. 


16512 (CONF-901294—Absts., pp. 13-16) Fixation of CO. on 
p-Gap photocathode. Yamamoto, A. (Nagoya Institute of Technol- 
ogy, Nagoya (Japan)); Noda, H.; Ikeda, S.; Maeda, M.; Ito, K. 
Japan Solar Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. (in 
Japanese). From 1990 Japan Solar Energy Society (JSES) and 
Japan Wind Energy Association (JWEA) joint conference; 
Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES 
(Japan Solar Energy Society) -JWEA (Japan Wind Energy Associa- 
tion) Joint Conference. Order Number DE91778302. Source: 
OSTI; NTIS (US Sales Only). 

Using a photoelectrochemical cell with a p-GaP photocathode 
immersed in a 0.1 M KHCO 3 aqueous solution at 298 K, the fixa- 
tion of CO » to organic compounds was carried out. HCOO ™™s, 
CO and H 2 were the products thus obtained. It was determined 
that variation in light intensity and electrode potential influenced the 
faradaic efficiency of HCOO ™™* and H 2 formation. Partial current 
density was plotted as a function of total current density at differing 
intensities of light and electrode potentials, since the magnitude of 
photocurrents was expected to be an infiuential factor. It was found 
that a total current density of 70% occurs in the formation of 
HCOO ™¥* The photocurrent potential curves in the CO 2 satu- 
rated and CO >-free solution indicate a preceding reaction. This 
preceding reaction involving H 2 from most probably HCO smnus OF 
H 2 CO 3 as proton donors could produce complications concern- 
ing both products '‘ apparent faradaic ratios. Both onset potential of 
the photocurrent and selectivity of products were greatly affected 
by differing pretreatment effects of the electrode surface on the 
electrocatalysis of p-GaP. 5 refs., 8 figs., 1 tab. 


16513 (CONF-901294—Absts., pp. 29-32) Output characteris- 
tics of photovoltaic modules considered spectral soler 
radiation. Hirata, Y. (Science University of Tokyo, Tokyo (Japan)); 
Kobayashi, M.; Furuya, K.; Tani, T. Japan Solar Energy Society, 
Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). From 1990 
Japan Solar Energy Society (JSES) and Japan Wind Energy Asso- 
ciation (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. 
In Abstracts of 1990 JSES (Japan Solar Energy Society) -JWEA 
(Japan Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only). 

It is essential, when considering the optimum design of photo- 
voltaic power systems, to try and ascertain the maximum output 
per annum. Until now, generally speaking, the method employed 
has been to calculate the maximum output based on a photovoltaic 
module efficiency of AM=1.5, Temp of 25 degrees C, and solar ra- 
diation at standard levels. However, efficiency is variable due to 
varying conditions such as climate, time of year or time of day. Giv- 
ing due consideration to the changing solar spectral radiation, and 
the influence of such changes on efficiency, a method of examining 
maximum output of solar modules was evaluated using a measured 
value of spectral solar radiation and spectral sensitive characteris- 
tics. Additionally, a comparison was made between the output 
obtained by this method and by the efficiency of standard solar ra- 
diation. The difference in values was found to be relatively slight; 





within 8 percent. Therefore, it is appropriate to design photovoltaic 
power systems in the customary manner. 2 refs., 9 figs., 3 tabs. 


16514 (CONF-901294—Absts., pp. 33-36) Highly reliable 
stacked amorphous silicon solar cell. Ito, M. (Sharp Corp., Os- 
aka (Japan)); Moriuchi, S.; Inoue, Y.; Sannomiya, H.; Nomoto, K.; 
Yokota, A.; Nakata, Y.; Tsuji, T. Japan Solar Energy Society, Tokyo 
(Japan). 6 Dec 1990. 329p. (in Japanese). From 1990 Japan Solar 
Energy Society (JSES) and Japan Wind Energy Association 
(JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. In Ab- 
stracts of 1990 JSES (Japan Solar Energy Society) -JWEA (Japan 
Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only). 

It is anticipated that amorphous silicon (a-Si) alloy solar cells will 
be less costly than crystal silicon solar cells since it is possible to 
produce a-Si film at submicron thicknesses. This study was con- 
ducted for the purpose of enhancing the reliability of a-Si alloy 
solar cells through the development of stacked solar cells offering 
improved reliability in comparison to the normal single junction 
cells. Based on an analysis of the component cells ' characteris- 
tics, stacked solar cell was designed so as to achieve a high level 
of efficiency, and an initial conversion rate of 10.7% was attained 
with the a-Si/a-Si/a-SiGe triple-stacked solar cell. Moreover, the ini- 
tial conversion rate and degradation rate in the first year of 10% 
each were obtained. These efficiency levels were obtained by de- 
signing the stacked solar cell to achieve high reliability based on 
analysis of light-induced degradation. To this end, by improving the 
quality of a-SiC/a, a-Si and a-SiGe films, we are expected to 
achieve 12% initial conversion efficiency and a less than 5% 
degradation rate in the first year. 10 refs., 8 figs., 2 tabs. 


16515 (CONF-901294—Absts., pp. 37-40) Characteristics of 
PV array output considered the environmental factors. Kobaya- 
shi, M. (Science University of Tokyo, Tokyo (Japan). Faculty of 
Engineering); Hirata, Y.; Furuya, K.; Tani, T. Japan Solar Energy 
Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). From 
1990 Japan Solar Energy Society (JSES) and Japan Wind Energy 
Association (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 
1990. In Abstracts of 1990 JSES (Japan Solar Energy Society) 
-JWEA (Japan Wind Energy Association) Joint Conference. Order 
Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

Among the factors influencing the output of PV array in the field 
is cell temperature. Cell temperature is generally considered to be 
approximately equivalent to ambient temperature plus some 25 to 
30 degrees. For the purpose of conducting an analysis of the rela- 
tionships between cell temperature and PV array output, and also 
between cell temperature and such other environmental factors as 
ambient temperature, wind velocity, and solar radiation, the diverse 
values of PV array have been measured. In the case of a PV array 
located at the top of a 40m building in central Tokyo, it was found 
that cell temperature is equivalent to ambient temperature plus ap- 
proximately 20 degrees in the case that solar radiation is 1kw/m *. 
Additionally, it was determined that under the condition that the 
load connected PV array is at constant resistance, the influence of 
wind velocity and ambient temperature varies with solar radiation. 2 
rets., 16 figs., 2 tabs. 


16516 (CONF-901294—Absts., pp. 41-44) Study on the out- 
put power degradation of solar cell. Itsumi, J. (Yokohama 
National University, Yokohama (Japan). Faculty of Engineering); 
Yasuda, Y. Japan Solar Energy Society, Tokyo (Japan). 6 Dec 
1990. 329p. (In Japanese). From 1990 Japan Solar Energy Society 
(JSES) and Japan Wind Energy Association (JWEA) joint confer- 
ence; Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES 
(Japan Solar Energy Society) .JWEA (Japan Wind Energy Associa- 
tion) Joint Conference. Order Number DE91778302. Source: 
OSTI; NTIS (US Sales Only). 

There is a requirement for high-power amorphous solar cells. Lo- 
cated externally these cells would be exposed to direct sunlight 
and temperature fluctuations. To cope with these severe conditions, 
high-power solar cells require a much higher level of reliability than 
do low-power solar cells which are used for electric caliculators 
and watches. During manufacture of amorphous solar cells, plasma 
reaction causes a build up of gases on the surface of the base of 
the cell. As a result the cell includes hydrogen, which improves 
electrical characteristics, but over a certain period irradiation by 
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sunlight causes degradation of the hydrogen, thus degrading elec- 
trical characteristics. This so-called initial degradation impedes 
wider industrial applications of the cells. To investigate this degra- 
dation, we have measured such data as open circuit voltage, short 
circuit current, substrate temperature, and radiation levels of solar 
cells located on the roof of the university. This paper examines the 
degradation on the basis of this data. 8 refs., 6 figs., 1 tab. 


16517 (CONF-901294—Absts., pp. 81-84) Evaluation of pho- 
tovoltaic modules in downtown Tokyo. Il. Furuya, K. (Science 
University of Tokyo, Tokyo (Japan)); Tani, T. Japan Solar Energy 
Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). From 
1990 Japan Solar Energy Society (JSES) and Japan Wind Energy 
Association (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 
1990. In Abstracts of 1990 JSES (Japan Solar Energy Society) 
-JWEA (Japan Wind Energy Association) Joint Conference. Order 
Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

There has been considerable public interest in photovoltaic mod- 
ules. Photovoltaic modules, which directly convert solar radiation to 
electricity, are viewed as a promising new technology with the po- 
tential to ameliorate current problems concerning energy, but more 
basic data are required for the practical use. This paper presents 
the variations in spectral solar radiation in time and the seasons, 
the impact these variations have on the outputs of the three mod- 
ules, and the method to optimize a photovoltaic power system. 
Amorphous, single crystalline, and poly crystalline are the three 
kinds of silicon photovoltaic modules used for this experiment. To 
optimize a photovoltaic power system, it is necessary to evaluate 
the spectral solar radiation in the area where the photovoltaic mod- 
ules are to be used. The spectral solar radiation and the output 
from these three modules were measured and confirmed that they 
differ in response at each wavelength of solar radiation. 3 refs., 9 
figs., 2 tabs. 


16518 (CONF-901294—Absts., pp. 157-160) A-Si film solar 
cell and its application to a solar-powered airplane. Tanaka, H. 
(Sanyo Electric Co. Ltd., Osaka (Japan)); Kozuma, S.; Murata, K.; 
Inoue, H.; Fukatsu, T.; Takeoka, A.; Onishi, M.; Kishi, Y.; Kuwano, 
Y. Japan Solar Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. 
(in Japanese). From 1990 Japan Solar Energy Society (JSES) and 
Japan Wind Energy Association (JWEA) joint conference; 
Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES 
(Japan Solar Energy Society) -JWEA (Japan Wind Energy Associa- 
tion) Joint Conference. Order Number DE91778302. Source: 
OSTI; NTIS (US Sales Only). 

Studies about the a-Si film solar cell are conducted broadly and 
it has been applied to electric caliculaters, radio or battery charg- 
ers. This paper presents development of a new type of amorphous 
silicon (a-Si) film solar cell. This film solar cell is fabricated on a 
transparent plastic film substrate, with a view to expansion of solar 
cell applications. The film solar cell is suitable for product applica- 
tions requiring flexibility and ultra-lightweight such as portable 
power sources, satellites, automobiles, and airplanes. As a first ap- 
plication of this film solar cell, with Solar Flight Research Co. we 
have developed a solar-powered airplane and did a flight from Cal- 
ifornia to North Carolina. This newly developed film solar cell 
submodule has only a 0.12 mm thickness, features a power to 
weight ratio of 275 mW/g, can be bent to a radious of 5 mm. This 
plane accomplished a successful flight, thus confirming the great 
potential of solar energy as a clean energy resource. 4 refs., 10 
figs., 1 tab. 


16519 (CONF-901294—Absts., pp. 161-164) High efficiency 
photovoltaic system with LSC. Honda, T. (Tokyo University of 
Agriculture and Technology, Tokyo (Japan)); Takazawa, M.; Fujii, 
T.; Horigome, T.; Hane, T.; Maejima, M. Japan Solar Energy Soci- 
ety, Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). From 1990 
Japan Solar Energy Society (JSES) and Japan Wind Energy Asso- 
ciation (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. 
In Abstracts of 1990 JSES (Japan Solar Energy Society) -JWEA 
(Japan Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only). 

This paper presents a study of the application of Luminescent 
Solar Concentrator (LSC) conducted in order to increase the con- 
version efficiency of the photovoltaic system. LSC is a solar 
concentrator whose structure is very simple, which is a transparent 
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material doped with fluorescent paint. It is already confirmed that 
the 4 terminal devices which is a conbined LSC and Cds/CdTe so- 
lar cells are effective regardless the weather conditions. The output 
power of CdS/CdTe solar cells with LSC which have some superfi- 
cial contents were measured experimentally using natural solar 
radiation as a light source. In the case that LSC ‘ s superficial con- 
tents make a slow enlargement, the total conversion efficiency of 
the cells with LSC decreased. However, if the geometrical con- 
denser percentage of LSC is increased to a level above that of the 
fixed superficial contents, the total conversion efficiency of the cells 
with LSC tend to increase. However, because the conversion effi- 
ciency decreases accompanied with the size increase of the LSC, 
it is necessary to improve the ratio of solar concentration by con- 
trolling the light distance. 3 refs., 9 figs., 1 tab. 


16520 (EPRI-GS—7248, pp. 14.1-14.9) Solar photovoltaic 
technologies. Peterson, T.M. (Electric Power Research Institute, 
Palo Alto, CA (USA)). Electric Power Research Inst., Palo Alto, CA 
(USA); Technology Transition Corp., Washington, DC (USA). Mar 
1991. (CONF-9003246-: 1. annual meeting of the National Hydro- 
gen Association (NHA), Washington, DC (USA), 8-9 Mar 1990). In 
Transition strategies to hydrogen as an energy carrier: First annual 
meeting of the National Hydrogen Association. Proceedings. 244p. 
Source: Research Reports Center, PO Box 50490, Palo Alto, CA 
94303. 

Two photovoltaic technologies are discussed: concentrator 
systems and flat-plate systems. The paper discusses cost- 
performance targets, potential applications and markets, and 
system cost reduction. The author believes both systems can 
reach the cost-performance goals that have been set, but the key 
now is product development to make the transition from low- 
volume, high-cost units to low-cost utility bulk-power generation. 


16521 (ETDE-mf-—1773803) Calibration and diagnosis of 
large area solar elements. Final report. Heidier, K.; Wittwer, V.; 
Beier, J.; Raicu, A.; Schoenecker, A.; Zastrow, A. Fraunhofer- 
Institut fuer Solare Energiesysteme (ISE), Freiburg im Breisgau 
(Germany, F.R.); Bundesministerium fuer Forschung und Technolo- 
gie, Bonn (Germany, F.R.). Oct 1990 102p. (in German). Contract 
BMFT 03E8650B. Order Number DE91773803. Source: OSTI; 
NTIS (US Sales Only). 

The aim of the project was to make a precision measurement 
place available for the German photovoltaic industry and science. 
A calibration laboratory was built up, in which the efficiency of solar 
cells up to 10x10 cm in size can be determined with an accuracy 
of measurement up to +- 1.85%. The ISE offers these measure- 
ments as a service. By taking part in the international comparison 
PEP 87 and the national comparison PTB 87, the high precision of 
the measurements was proved and internationally publicized. The 
apparatus necessary for calibrating solar cells is also used for 
characterising solar cells. In addition, two pieces of apparatus were 
built for determining the spectral sensitivity of solar cells and a 
dark and a low light measuring position and an outdoor calibration 
rig. The diffusion length, series resistance, parallel resistance, satu- 
ration dark flow and the diode quality factor of solar cells were 
determined with these, model investigations were carried out on 
crystalline solar cells, the low light behaviour of solar cells was ex- 
amined and silicon sensors with pyranometers were compared in 
the context of a long term experiment. One started to develop a 
process by which the efficiencies of solar cells could be stated in 
realistic reference conditions for any time period. Towards the end 
of the project, the first results for the annual efficiency of Freiburg 
were submitted. (orig.). 


16522 (SERI/TP-211-3971) Photovoltaics: From the labore- 
tory to the marketplace. Basso, T.S.; Surek, T.; Thornton, J. 
Solar Energy Research Inst., Gokden, CO (USA). Mar 1991. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-83CH10093. (CONF-910318-16: 2. American Society of Me- 
chanical Engineers (ASME)/Japan Solar Energy Society 
(JSES)/Japan Society of Mechanical Engineers (JSME) interna- 
tional solar energy conference, Reno, NV (USA), 17-22 Mar 1991). 
Order Number DE91002151. Source: OSTI; NTIS; GPO Dep. 
Photovoltaics (PV), the direct conversion of sunlight to electricity, 
is experiencing significant improvements in technology perfor- 
mance and lowered costs. Fostering these improvements, the 
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SERI Photovoltaic Advanced Research and Development (PV AR 
& D) Project supports research and provides services to the US 
PV industry. This paper presents the recent advances and future 
direction of the PV project. Research areas are Fundamental 
and Supporting Research, Advanced Thin-Film Materials, 
High-Efficiency Materials, Module Development, and Systems De- 
velopment. Materials of interest include amorphous silicon, copper 
indium diselenide, cadmium telluride, crystalline silicon, gallium ar- 
senide and related alloys, transparent conductors, antireflection 
coatings, substrates, and encapsulants. The PV project inherently 
provides technology transfer that helps industry shorten the time to 
bring R & D advances to the marketplace. SER! annually performs 
over 10,000 measurements for the entire PV community, partici- 
pates in collaborative research, and welcomes visiting scientists. 
Two specific areas of recently increased national focus are: (1) 
manufacturing processes for cost-effective PV modules, and (2) 
systems development for high-value utility applications. The SERI 
research approach is based on facilitating direct contact between 
industry, electric utilities, and others interested in PV technology. 
This approach heavily relies on SERi/industry partnerships. The ar- 
rangements vary to address generic and company-specific 
problems to improve the US industry’s competitive position and ac- 
calerate greater electric utility deployment of PV systems. 5 refs., 5 
figs., 6 tabs. 


16523 (SERI/TP-214-4203) High efficiency copper ternary 
thin film solar cells: Final subcontract report, March 1, 1987- 
July 31, 1990. Basol, B.M. (International Solar Electric Technology, 
Inglewood, CA (USA)); Kapur, V.K. Solar Energy Research Inst., 
Golden, CO (USA); International Solar Electric Technology, Ingle- 
wood, CA (USA). Apr 1991. 24p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-83CH10093. Order 
Number DE91002134. Source: OSTI; NTIS; GPO Dep. 

This report describes work to develop a high efficiency, thin film 
CulnSe>2 solar cell using a potentially low-cost process. The tech- 
nique used in this development procram is a two-stage process. 
The two-stage process involves depositing the metallic elements of 
the CulnSe2 compound (i.e., Cu and In) on a substrate in the form 
of stacked layers, and then selenizing this stacked metallic film in 
an atmosphere containing Se. Early results showed that the elec- 
trodeposition/selenization technique could yield CulnSe2 films with 
good electrical and optical properties on small-area substrates. 
This report concentrates on the later half of the research effort; this 
portion was directed toward developing a two-stage process using 
evaporated Cu-In layers. The selenization technique has the poten- 
tial of yielding solar cells with efficiencies in excess of 15 percent. 
7 refs., 12 figs. 


16524 (SERI/TP-214-4207) SERI photovoltaic subcontract 
reports: Abstracts and document control information, 1 
August-31 December 1990: Photovoltaic Energy Program. So- 
lar Energy Research Inst., Gokden, CO (USA). Apr 1991. 17p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-83CH10093. Order Number DE91002150. Source: OSTI; 
NTIS; GPO Dep. 

This report contains the document control information and ab- 
stracts for Solar Energy Research Institute (SERI) Photovoltaic 
(PV) Program publications resulting from SERI's subcontracted PV 
research. The information is presented for reports published or dis- 
tributed from August 1 through December 31, 1990. In the past, 
copies of the subcontractor reports were distributed to a broad 
spectrum of researchers in the field of photovoltaics at a consider- 
able cost to the program. In an attempt to reduce costs and ensure 
that all researchers receive those current publications that are of 
specific interest to them, this report will outline these publications, 
organized by technology, on a regular basis. A list of additional 
publications and sources is included herein to provide the photo- 
voltaic community with other sources of information. All of the 
documents represented here are available from the National Tech- 
nical Information Service (NTIS) and can be purchased using the 
NTIS order form at the end of this document. Further information 
on a given subcontracted program may be obtained from the SERI 
technical monitor identified on each Document Control Page. This 
report includes information on the fabrication, testing and proper- 
ties of semiconductor materials used in solar cells. 
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16525 (CONF-901294—Absts., pp. 141-144) Gasoline stands 
will be replaced from electric power energy to solar power en- 
ergy. Takenaka, K. (Showa Shell Sekiyu K.K., Tokyo (Japan)). 
Japan Solar Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. (In 
Japanese). From 1990 Japan Solar Energy Society (JSES) and 
Japan Wind Energy Association (JWEA) joint conference; 
Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES 
(Japan Solar Energy Society) -JWEA (Japan Wind Energy Associa- 
tion) Joint Conference. Order Number DE91778302. Source: 
OSTI; NTIS (US Sales Only). 

Gasoline stands are a potential application area for solar power. 
The aim of this study is to solve the problems which arise when pri- 
vately operated solar power is used to complement power supplied 
by a power utility. Gasoline stands play an important role in society, 
and their uninterrupted operation is necessary. 196 solar panels 
were installed on the roof of a gasoline stand which was opened in 
February 1990 in Kofu, and a 60kw oil co-generation system was 
also installed. All the electric power for the gasoline stand is sup- 
plied by this equipment. The main equipment running on power 
derived from the solar power system is the POS system, regarding 
which continuous operation is essential. Additionally, since this sys- 
tem is designed for the practical use, no instruments which is 
unnecessary for this system operation are attached. 5 figs., 1 tab. 


16526 (CONF-901294—Absts., pp. 145-148) For speedy 
achievement of popularization of home size electric power ste- 
tion by solar cell. Part Il. Anno, T. Japan Solar Energy Society, 
Tokyo (Japan). 6 Dec 1990. 329p. (In Japanese). From 1990 
Japan Solar Energy Society (JSES) and Japan Wind Energy Asso- 
ciation (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. 
In Abstracts of 1990 JSES (Japan Solar Energy Society) -JWEA 
(Japan Wind Energy Association) Joint. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only). 

Solar power generation system is important considering the envi- 
ronmental problems confronting mankind, and the necessity of 
ensuring a secure and stable energy source. Among the various 
solar power generation system applications, the application for pri- 
vate residences is required. This paper describes the performance 
of a solar power generation system installed in a private residence. 
The solar panel used in this system is 16.5V, 2.73A. The results of 
the experiment indicate that the solar panel should be installed on 
the wall when the residence is located in an area subject to con- 
siderable snowfall, and when it is possible to change the angle in 
spring and in fall, the solar panel should be installed on the closed 
wall in winter and on the outside in summer. This system has 
resulted in a substantial reduction in peak rate power costs in sum- 
mer. 12 refs., 2 figs., 1 tab. 


16527 (CONF-901294—Absts., pp. 149-152) Economical sys- 
tem configuration of residential PV systems. Takeda, Y. 
(Central Research Institute of Electric Power Industry, Tokyo 
(Japan)). Japan Solar Energy Society, Tokyo (Japan). 6 Dec 1990. 
329p. (in Japanese). From 1990 Japan Solar Energy Society 
(JSES) and Japan Wind Energy Association (JWEA) joint confer- 
ence; Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES 
(Japan Solar Energy Society) -JWEA (Japan Wind Energy Associa- 
tion) Joint Conference. Order Number DE91778302. Source: 
OSTI; NTIS (US Sales Only). 

This paper describes how residential PV systems can be oper- 
ated so as to make all possible adjustments to the patterns of PV 
generating power and load, in order to achieve the most economi- 
cal operation. PV systems are a focus of great interest, especially 
grid-connected type PV systems for residential applications. A ma- 
jor consideration and area of enquiry is that of an economical 
system configuration for residential PV systems consisting of PV 
module, inverter, battery, etc. As a result, to use the PV system for 
residential applications, the generating power and the electric load 
should be coefficient as much as possible. Also presented is a ex- 
planation of why PV systems should not include batteries if the 
matching coefficient of those patterns exceeds 0.66, and should be 
equipped with small batteries of 0.1-1 day capacity if the patterns 
are less than 0.66. 1 ref., 8 figs., 2 tabs. 


16528 (CONF-901294—Absts., pp. 209-212) Examination of 
an energy dependence house applying a hydrid collectortor 
heat and electricity. Kanayama, K. (Kitami Institute of Technology, 
Hokkaido (Japan)); Baba, H.; Umeo, M. Japan Solar Energy Soci- 
ety, Tokyo (Japan). 6 Dec 1990. 329p. (In Japanese). From 1990 
Japan Solar Energy Society (JSES) and Japan Wind Energy Asso- 
ciation (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990 
In Abstracts of 1990 JSES (Japan Solar Energy Society) -JWEA 
(Japan Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only) 

Having confirmed the excellent collecting performance of an air- 
type solar collector equipped with carbon fiber sheet (CF-sheet) as 
collecting materials, a hybrid collector to produce both heat and 
electricity using a photovoltaic cell between two glass covers and 
attached on the inner glass surface was constructed. A standard 
model of an energy conservation-type house was selected, energy 
demand for space heating during the midwinter was calculated, 
and the area of the collector required to supply heat and electricity 
corresponding to the calculated energy need was determined. In 
the case of the experiment, collected heat was used for heat, while 
generated electricity was used to provide electric power for the 
heat collection and ventilator tans. To supply all heat demand using 
only renewable energy, would require an impractically large facility. 
It may be feasible to rely on renewable energy for approximately 
70% of needs. 10 refs., 11 figs., 2 tabs. 


16529 (ENEA-RT-ENERG-90-01) DELPHOS photovoltaic 
power plant operation within ENEL grid: June 1988—July 1989 
results. Sarno, A.; Apicella, F.; Contardi, T.; Tavasso, F.; 
Cordisco, S.; Guerra, M.; Zingarelli, M. ENEA, Portici (Italy). Centro 
Ricerche Fotovoltaiche; ENEA, Manfredonia (Italy). Area Energet- 
ica. Oct 1990. 89p. (In Italian). (RT/ENERG—90-01). Order Number 
DE91769460. Source: OSTI; NTIS (US Sales Only). 

The ENEL (italian National Electricity Board) photovoltaic power 
plant (308 kW) performance data refer to operation, maintenance 
and production. An extensive experimental activity was carried out 
to assess the real behaviour of the photovovoltaic generator. The 
analysis of the experimental results allowed to find out the impor- 
tance of the different losses limiting the conversion efficiency of the 
plant. 


16530 (ENET-8900092/2) 100 kW solar current for the 
mains - from the highway!: Brief documentation. Bundesamt 
fuer Energiewirtschaft, Bern (Switzerland). 1990. 20p. (In German). 
Order Number DE91765860. Source: OSTI; NTIS (US Sales Only); 
ENET, Elfenauweg 29, Bern (CH). 

In order to be able, in Switzerland, to make substantial contribu- 
tions to the electricity supply by use of photo-voltaic methods, two 
important preconditions must, inter alia, be created; financially bear- 
able electricity generation costs and the overcoming of the land-use 
factor for large photo-voltaic plants. The repeated use of the two 
largest public sector land-consuming structures, road and rail, is 
the key notion to have been developed within the framework of the 
Federal Government's pilot and demonstration project. figs., tabs. 
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16531 (CONF-901294—Absts., pp. 233-236) Space solar gen- 
eration system with alkali metal thermoelectric converter. 
Tanaka, K. (Electrochemical Laboratory, Tsukuba (Japan)); Negishi, 
A.; Honda, T.; Masuda, T. Japan Solar Energy Society, Tokyo 
(Japan). 6 Dec 1990. 329p. (in Japanese). From 1990 Japan Solar 
Energy Society (JSES) and Japan Wind Energy Association 
(JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. In Ab- 
stracts of 1990 JSES (Japan Solar Energy Society) -JWEA (Japan 
Wind Energy Association) Joint Conterence. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only). 

For direct conversion of thermal to electric energy, the alkali 
metal thermoelectric converter (AMTEC) is one of the most promis- 
ing thermally regenerative devices. In this paper, we propose an 
AMTEC system combined with a space solar receiver (SSR). This 
study ' s purpose is to evaluate feasibility of the AMTEC-SSR con- 
cept for space applications, and to develop an electric power 
generating system which is lighter and smaller than other conver- 
sion systems. The receiver cavity of the AMTEC-SSR system is 
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cylindrical and the cavity wall is lined with 20 receiver tubes, and 
each such tube contains 4 beta '’-alumina tubes. During earth 
orbit, solar rays are concentrated and absorbed in the receiver por- 
tion. Thermal energy is carried by sodium vapor to the energy 
storage and generation (ESG) portion. The beta ‘'-alumina tubes 
are heated by the thermal energy, and generate electrical power. 
Also, energy is stored in the latent thermal energy storage (LTES) 
system by melting phase change materials. During eclipses, the 
LTES system releases stored thermal energy by freezing. 7 refs., 7 
figs., 3 tabs. 


16532 (EUR-12740) European working group on solar 
thermal plant monitoring. Aranovitch, E. (Commission of the Eu- 
ropean Communities, Ispra (Italy). Joint Research Centre); Gilliaert, 
D.; Buscarlet, C.; Filloux, A. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1990. 252p. (CONF-8909406-: 
2. meeting of the European working group on solar thermal plant 
monitoring, Ispra (Italy), 21-22 Sep 1989). Source: OSTI; NTIS 
(US Sales Only). 

In the past ten years, the Commission of the European Commu- 
nities has supported in the field of solar technology numerous 
Demonstration Programmes, directed by Directorate General for 
Energy, DG XVII. Monitoring solar thermal systems is not an easy 
task and requires konwledge of sensors, data handling, appropriate 
analysis, and finally presentation of results in an understandable 
form. For most of the Contractors involved, this is a new field of 
activity which requires an assistance often difficult to find. In order 
to resolve this situation, the CEC Joint Research Centre of Ispra, 
has set up a working group which will issue documents such as 
Format Sheets and organize meetings to stimulate the exchange of 
experience at EC level. Each Contractor should be informed on the 
data to be made available, concerning: - the usefulness of solar 
systems, - the performance of specific components such as collec- 
tors, etc. - The solar fraction of the annual energy load, the 
functioning and reliability of the components during the monitoring 
period, - the impact of different control strategies on solar fraction, 
comfort, etc. - proposals for improvements in the design, dimen- 
sioning and control of the demonstration plant, - the equivalent 
amount of tons of oil replaced (TOE) per year, - the impact on em- 
ployment and environment. It is foreseen to elaborate guidelines, 
including format sheets, for each of the following items: - Project's 
description, - Monitoring conception, - Presentation of the results. 
These documents serve as a basis of discussion in the European 
Working Group on Solar Thermal Plant Monitoring, whose 
members come from different firms and research institutes with ex- 
perience in the Monitoring of Solar Thermal Systems and from 
experienced contractors of demonstration projects. 


16533 (PNL-SA-17245) Potential impects of global climate 
change on solar thermal power systems. Williams, T.A.; Brown, 
D.R.; Dirks, J.A.; Humphreys, K.K.; LaMarche, J.L. Pacific North- 
west Lab., Richland, WA (USA). Apr 1990. 7p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO6-76RL01830. 
(CONF-900449-11: 12. annual American Society of Mechanical 
Engineers (ASME) international solar energy conference, Miami, 
FL (USA), 1-4 Apr 1990). Order Number DE91011239. Source: 
OSTI; NTIS; GPO Dep. 

As evidence mounts that carbon dioxide (CO.) concentrations in 
the atmosphere are increasing, debate is growing over what should 
be done to mitigate the anthropogenic sources of CO2. The pur- 
pose of this paper is to take an initial look at whether the global 
climate change problem could impact the economic feasibility of 
solar thermal electric plants relative to fossil-fueled power plants. 
Specifically, this paper compares the costs for reducing CO, emis- 
sions from the utility industry through two strategies: substituting a 
solar thermal central receiver power plant for coal-fired plants ver- 
sus removing/disposing of the carbon from the emissions of coal 
plants. For the technologies analyzed and the set of assumptions 
used, using solar thermal technology to generate electricity ap- 
pears to be a less expensive way of reducing CO. emissions than 
removing the CO2 emissions from the coal-fired plant. While addi- 
tional studies would be needed to comprehensively evaluate other 
alternatives, the results shown here indicate that solar thermal 
power systems should be carefully considered among the alterna- 
tives for reducing CO. emissions. 15 refs., 5 tabs. 
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16534 (PNL-SA—18874) Implications of environmental ex- 
ternalities assessments for solar thermal powerplants. Lee, 
A.D.; Baechler, M.C. Pacific Northwest Lab., Richland, WA (USA). 
Mar 1991. 10p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC06-76RL01830. (CONF-910318-15: 13. ASME- 
JSME international solar energy conference, Reno, NV (USA), 
17-22 Mar 1991). Order Number DE91010198. Source: OSTI; 
NTIS; GPO Dep. 

Externalities are those impacts of one activity on other activities 
that are not priced in the marketplace. An externality is said to ex- 
ist when two conditions hold: (1) the utility or operations of one 
economic agent, A, include nonmonetary variables whose values 
are chosen by another economic agent, B, without regard to the ef- 
fects on A and (2) B does not pay A compensation equal to the 
incremental costs inflicted on A. Electricity generation involves a 
wide range of potential and actual environmental impacts. Legisla- 
tive, permitting, and regulatory requirements directly or indirectly 
control certain environmental impacts, implicitly causing them to 
become internalized in the cost of electricity generation. Electricity 
generation, however, often produces residual environmental im- 
pacts that meet the definition of an externality. Mechanisms have 
been developed by several states to include the costs associated 
with externalities in the cost-effectiveness analyses of new power- 
plants. This paper examines these costs for solar thermal plants 
and applies two states’ scoring methodologies to estimate how in- 
cluding externalities would affect the levelized costs of power from 
a solar plant in the Pacific Northwest. It concludes that including 
externalities in the economics can reduce the difference between 
the levelized cost of a coal and solar plant by between 0.74 and 
2.42 cents/kWh. 15 refs., 5 tabs. 
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16535 (CONF-901294—Absts., pp. 49-52) Study of the ther- 
mal pertormance of the passive air cycle house. Part 7.: 
Thermal pertormance of the residential test house in winter 
and its air tightness. Ishihara, O. (Kumamoto University, Ku- 
mamoto (Japan). Faculty of Engineering); Hayashi, T. Japan Solar 
Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). 
From 1990 Japan Solar Energy Society (JSES) and Japan Wind 
Energy Association (JWEA) joint conference; Kawasaki (Japan); 
6-7 Dec 1990. In Abstracts of 1990 JSES (Japan Solar Energy So- 
ciety) -JWEA (Japan Wind Energy Association) Joint Conference. 
Order Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

This study was conducted to analyze the thermal performance of 
an air circulation system, which is known as the Passive Air Cycle 
(PAC) System. The house was constructed at Kumamoto City in 
June, 1989. Experiments have been conducted under the condition 
all ventilators in the attic and crawl spaces were closed. The fol 
lowing are the main results obtained: Air temperature of the attic is 
increased by 1.6 centigrade if all attic ventilators and crawl spaces 
are closed. Air temperature of the south-west facing room located 
on the second floor is 6 centigrade higher if the sunroom is used 
for solar collection. Due to air circulation upwards, the temperature 
of the second floor of the sunroom was higher than that of the first 
floor, and the temperature of the attic was increased. During winter 
the internal thermal environment is markedly enhanced by PAC 
system. Regarding the air tightness of the PAC system, the 
effective opening per m ® of total floor area of this house is approx- 
imately 5-6 cm </m 2. 1 ref., 4 figs., 3 tabs. 


16536 (CONF-901294—Absts., pp. 57-60) Design on solar 
house with trombe wall system and preliminary measurement 
of performance. Nakajima, Y. (Kogakuin University, Tokyo 
(Japan)); Nishio, S.; Yoshida, N. Japan Solar Energy Society, 
Tokyo (Japan). 6 Dec 1990. 329p. (In Japanese). From 1990 
Japan Solar Energy Society (JSES) and Japan Wind Energy Asso- 
ciation (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. 
In Abstracts of 1990 JSES (Japan Solar Energy Society) -JWEA 
(Japan Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only). 

A wooden solar house with a Trombe wall,which is one of the 
passive solar systems using solar power as the source of heating, 





was built. Considering problems arising when using a trombe wall; 
for example, suitable finishing for interior decoration, achieving air- 
tightness at the juncture of concrete and wood, etc. A basic design 
method of this passive solar house was studied. A 3.1m * Trombe 
wall was positioned in the south wall of a Japanese room on the 
first floor. After initial performance measurements had been taken, 
the following were confirmed: Heat loss rate in the case of the east 
facing room was 2.34, while it was 3.06 in the case of the west 
facing room. Surface temperature of the west Trombe wall was 
higher than that of the east due to the effect of the shadow of a 
tree. The time lapse between the highest external wall surface 
temperature and the highest internal wall surface temperature was 
approximately 6 hours. 4 refs., 5 figs., 5 tabs. 


16537 (CONF-901294—Absts., pp. 109-112) Thermal simule- 
tion of thermosyphon soler water heater using computer. Oishi, 
Y. (Asahi Solar Corp., Tokyo (Japan)); Tohara, T. Japan Solar En- 
ergy Society, Tokyo (Japan). 6 Dec 1990. 329p. (In Japanese). 
From 1990 Japan Solar Energy Society (JSES) and Japan Wind 
Energy Association (JWEA) joint conference; Kawasaki (Japan); 
6-7 Dec 1990. In Abstracts of 1990 JSES (Japan Solar Energy So- 
ciety) -JWEA (Japan Wind Energy Association) Joint Conference. 
Order Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

Currently, thermosyphon solar water heaters are widely used in 
residences, and numerous papers have appeared concerning the 
performance of the solar collector. However, in many cases, the 
theoretical calculation of the collector ‘ s performance is either too 
simplistic or too complex. for practical application. Previously, at a 
lecture, Koizumi et al presented a relatively simple and practical 
calculation method for computer simulation. In the study which is 
the subject of this paper, this method was developed further with 
the addition of a formula to calculate precisely the heat loss from 
the surface of the collector. A personal computer was programmed 
to perform such simulations. In this paper, we present the results 
of simulations of collector performance of ASN-230F, a ther- 
mosyphon water heater of Asahi Solar Co. In the simulation the 
heat loss of the surface of the solar heater was caliculated and the 
loss curve was showed by the ratio of the temperature of the col- 
lected heat to the outside temperature. This simulation takes about 
10 seconds. 5 refs., 7 figs., 1 tab. 


16538 (CONF-901294—Absts., pp. 113-116) Experiment of a 
living house depending on renewable energy by a solar-heat 
pump system. Kanayama, K. (Kitami Institute of Technology, 
Hokkaido (Japan)); Baba, H.; Kimura, K. Japan Solar Energy Soci- 
ety, Tokyo (Japan). 6 Dec 1990. 329p. (In Japanese). From 1990 
Japan Solar Energy Society (JSES) and Japan Wind Energy Asso- 
ciation (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. 
In Abstracts of 1990 JSES (Japan Solar Energy Society) -JWEA 
(Japan Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only). 

The experiment concerning an inhabited house utilizing a solar 
heat pump system has been conducted for the past three years. 
This paper presents experimental results obtained from March 
1989 to February 1990. The solar system consists of a four-panel 
solar collector, a collecting pump and a reservoir, and a heat 
pump. The entire system is located in an underground machine 
room with the exception of the solar collector sited on the roof. The 
results are following: Heat pump pertormance coefficient is 3.24 in 
winter and 3.20 for the whole year. System pertormance coefficient 
is 3.51 in winter and 3.81 for the whole year; the rate of depen- 
dence regarding the heat sources are 0.151 for solar energy, 0.547 
for ground water heat, and therefore 0.698 of heat demand is ac- 
counted for by renewable energy. The results obtained indicate 
that by using the solar heat pump system it would be possible to 
realize a house which wouk derive 70% or more of its heat from 
renewable energy. 7 refs., 7 figs., 1 tab. 


16539 (CONF-901294—Absts., pp. 121-124) Study on the op- 
tium operation of the solar assisted air-source heat pump 
system. Part 4.: Basic experimental outline of using a heat 
collecting-radiation panel in the artificial environmental room. 
Nakajima, Y. (Kogakuin Univ., Tokyo (Japan)); Ohashi, K.; Kasuya, 
A.; Shiraishi, K.; Hino, T. Japan Solar Energy Society, Tokyo 
(Japan). 6 Dec 1990. 329p. (In Japanese). From 1990 Japan Solar 
Energy Society (JSES) and Japan Wind Energy Association 
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(JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. In Ab- 
stracts of 1990 JSES (Japan Solar Energy Society) -JWEA (Japan 
Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only) 

A solar assisted air source heat pump system with a solar air 
panel is affected by various kinds of natural environmental factors 
such as wind speed and direction, atmospheric temperature, rain- 
fall, sunshine. and radiation. Consequently, the heat exchange 
performance of a solar air panel exerts an impact on the improve- 
ment of overall system efficiency. Analyzing the performance of a 
solar air panel is deseirable, however, it is difficult to determine ex- 
perimentally the characteristics of solar air panel operating in the 
natural environment. This paper presents the outline of the basic 
experiment conducted in the artificial environment room to deter- 
mine experimentally the characteristics of solar air panel operating 
in the artificial environment room which is similar to the natural en- 
vironment in the points of the radiation, the air temperature, the 
wind speed and the wind direction. As a result. we were able to 
keep the deseirable condition in the artificial environmental room, 
and were able to determine the wind speed and the radiation on 
the surface of the solar air panel. 8 rets., 10 figs., 6 tabs. 


16540 (CONF-901294—Absts., pp. 125-128) Study on the op- 
tium operation of the solar assisted air-source heat pump 
system. Part 5.: Fundamental performance of a SOL-AIR 
PANEL effected by environmental condition that can be cor 
trolled artifically. Nakajima, Y. (Kogauin Univ., Tokyo (Japan)); 
Ohashi, K.; Kasuya, A.; Shiraishi, K.; Hino, T. Japan Solar Energy 
Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). From 
1990 Japan Solar Energy Society (JSES) and Japan Wind Energy 
Association (JWEA) joint conterence; Kawasaki (Japan); 6-7 Dec 
1990. In Abstracts of 1990 JSES (Japan Solar Energy Society) 
-JWEA (Japan Wind Energy Association) Joint Conference. Order 
Number DE91778302. Source: OSTI; NTIS (US Sales Only) 

This paper follows the privious paper which reports about the ex- 
perimental system of the solar air panel and the experimental 
conditions in the artificial environmental room. In this paper the ba- 
sic performance of heat exchange of a solar pane! related to the 
difference of the artificial enviromental conditions such as the wind 
speed, the wind direction, the radiation, and the dry or wet surface 
of the solar air panel, and the results of its analysis are presented. 
As a result of the experiment, the following were determined: wind 
direction affects the heat exchange characteristics of the solar air 
panel; the slits lead to improved heat conduction on both sides of 
the panel; and when the flat surface of the panel is wet the amount 
of all the heat exchange increases, due to increased air circulation 
and evaporation. It is possible to estimate the total quantity of heat 
exchange, and to determine the fundamental performance of a so- 
lar air panel. 7 rets., 10 figs. 


16541 (CONF-901294—Absts.. pp. 177-180) Preliminary 
experiments tor making silica aerogel. Tajiri, K. (Government In- 
dustrial Research Institute, Nagoya, Nagoya (Japan)). Japan Solar 
Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). 
From 1990 Japan Solar Energy Society (JSES) and Japan Wind 
Energy Association (JWEA) joint conference; Kawasaki (Japan); 
6-7 Dec 1990. In Abstracts of 1990 JSES (Japan Solar Energy So- 
ciety) JWEA (Japan Wind Energy Association) Joint Conterence. 
Order Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

Silica Aerogel is seen as an important material for the passive 
solar system. An autoclave for supercritical drying was constructed 
for the purpose of studying the preparation of silica aeroge!. Ca- 
pacity of the autoclave is 200cm 3. maximum pressure is 150kaf/ 
cm *(14.7MPa,) and maximum temperature is 300 centigrade. A 
liquid carbon dioxide inlet was fitted to enable supercritical drying 
with alcohol and carbon dioxide. Tetraethylorthosilicate (TEOS) was 
chosen as the starting material. As a first step, to investigate the 
the hydrolysis and gelation of TEOS. the impact of parameters 
(such as catalyst concentration, water/TEOS ratio, ethano/TEOS 
ratio, and temperature) on gelling time and properties of the gel 
were studied. HC! and NH , OH were selected as the catalysts. 
Supercritical drying experiments were conducted on the alcogel 
made using the HC! catalyst, and the effects on the properties of 
aerogel of heating and pressure release patterns were studied. 6 
figs., 1 tab. 
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16542 (CONF-901294—Absts., pp. 189-192) Studies on the 
greenhouse heating using an underground heat exchange 
system. 2nd Report.: Water content in the storage unit is con- 
trolled. Yoshika, T. (Kumano Technical College, Mie (Japan)); 
Ochi, T.: Taga, M. Japan Solar Energy Society, Tokyo (Japan). 6 
Dec 1990. 329p. (in Japanese). From 1990 Japan Solar Energy 
Society (JSES) and Japan Wind Energy Association (JWEA) joint 
conference; Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 
JSES (Japan Solar Energy Society) -JWEA (Japan Wind Energy 
Association) Joint Conference. Order Number DE91778302. 
Source: OSTI; NTIS (US Sales Only). 

A waterproof sheet was secured to the side walls and base of 
the storage unit of a greenhouse using an underground heat ex- 
change system to control the water content in the heat storage 
unit. Experimental tests were carried out on the heat storage and 
recovery in this system. Water is evaporated from the surface of 
the soil. It is examined that in this system the average temperature 
of the greenhouse in Kumano is able to be kept continuously 
above 10 degree. When the water content is great, the storage unit 
' s characteristics are similar to what they are if a waterproof sheet 
is not used. This system permits long term heat storage. The wa- 
terproof sheet is effective for long term heat storage, since tt 
prevents the outflow of the heat accompanied with water in the 
deep part of the storage unit. The simulation and the mesurement 
are almost same. 3 refs., 8 figs. 


16543 (CONF-901294—Absts., pp. 205-208) Study on an 
open cycle solar absorption dehumiditying/drying system. Part 
5.: Experimental of indoor open-type regenerator. Choi, K. 
(Waseda University, Tokyo (Japan)); Kimura, K.; Qi, G. Japan Solar 
Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. (In Japanese). 
From 1990 Japan Solar Energy Society (JSES) and Japan Wind 
Energy Association (JWEA) joint conference; Kawasaki (Japan); 
6-7 Dec 1990. In Abstracts of 1990 JSES (Japan Solar Energy So- 
ciety) -JWEA (Japan Wind Energy Association) Joint Conference. 
Order Number DE91778302. Source: OST!; NTIS (US Sales Only). 

Previously, we reported that an open-type regenerator has 
higher transfer verocity than a closed-type. Due to unstable condi- 
tions of the outside environment, however, it was somewhat 
difficult to determine the detailed characteristics of mass transfer in 
the generator. An open-type regenerator model was fabricated for 
use in indoor experiments. Several important parameters were 
changed. The objective was to obtain data regarding the mass 
transfer characteristics, so as to enable optimum design of the re- 
generator. The following were clarified: Mass transfer coefficient 
based on humidity ratio difference changed precisely in proportion 
to evaporation rate. The greater the rate of evaporation, the higher 
the ratio of flow rate of LICL solution to air volume. Based on the 
humuiity ratio difference multiplied by the logarithmic mean humid- 
ity ratio difference between the regenerator inlet and outlet, it is 
possible to predict evaporation rate with the mass transfer coeffi- 
cient. 4 refs., 11 figs., 1 tab. 


16544 (CONF-901294—Absts., pp. 217-220) Simulation of 
room thermal environment and energy use of residential 
buildings with solar space heating. Udagawa, M. (Kogakuin Uni- 
versity, Tokyo (Japan)). Japan Solar Energy Society, Tokyo 
(Japan). 6 Dec 1990. 329p. (in Japanese). From 1990 Japan Solar 
Energy Society (JSES) and Japan Wind Energy Association 
(JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. In Ab- 
stracts of 1990 JSES (Japan Solar Energy Society) .JWEA (Japan 
Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only). 

Simulation was conducted regarding a_ residential house 
equipped with solar space heating, and a method for evaluating 
the solar heating system was examined. The simulation program 
applied was based on the linear subsystem model (LISM). In the 
context of LISM, a comprehensive environmental control system 
composed of thermal characteristics of buildings and various me- 
chanical equipment is divided into three types of subsystems; 
namely room subsystems, air handling subsystems, and hot/cold 
water supply subsystems. A two storey family-style house with a 
total floor area of 126m * was used as the simulated building. A 
solar heat collection system, consisting of a 20m * array of flat 
plate collectors and a 800 liter storage tank, was used to provide 
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floor radiant heating on the first floor. PMVs were used to evaluate 
the thermal environment of the room. 7 refs., 6 figs., 3 tabs. 


16545 (CONF-901294—Absts., pp. 221-224) Study on utiliz- 
ing natural energy for indoor climate control using roof and 
attic space. Part 2.: Experimental analysis on the performance 
of test model for solar heat collection and cooling. Ito, N. 
(Tokyo Metropolitan University, Tokyo (Japan)); Sunaga, N.; Ko- 
mano, S. Japan Solar Energy Society, Tokyo (Japan). 6 Dec 1990. 
329p. (In Japanese). From 1990 Japan Solar Energy Society 
(JSES) and Japan Wind Energy Association (JWEA) joint confer- 
ence; Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES 
(Japan Solar Energy Society) .JWEA (Japan Wind Energy Associa- 
tion) Joint Conference. Order Number DE91778302. Source: 
OSTI; NTIS (US Sales Only). 

The objective of this research is to utilize natural energy to ad- 
just the indoor climate. This report discusses the results obtained 
using the test model for experimental purposes. A test model for 
solar heat collection in winter and cooling in summer was made. 
The mode! features a shed-roof shape with glazing on the south 
vertical surface. During winter solar radiation is reflected to the 
heat collecting surface on the back of the roof, and is collected us- 
ing water that flows on the upper surface of the roof, while during 
summer this water trickling surface is exposed to the atmosphere, 
so that the water is cooled through evaporative cooling and radia- 
tive cooling. The following were confirmed. In January this model ' 
s collection efficiency is approximately 41%. At all times during the 
summer the water temperature was 1-3% less than the outdoor air 
temperature, with the result that during the daytime inflow of solar 
heat to the inside of the house is prevented. The rate of evapora- 
tive cooling is increased by increasing the quantity of circulating 
water. Utilization of rain water as cooling water is possible. 8 refs., 
10 figs., 1 tab. 


16546 (CONF-901294—Absts., pp. 225-228) Evaluation of 
pertoramnce for hybrid solar house N. Part 4. Nakajima, Y. (Ko- 
gakuin University, Tokyo (Japan)); Yoshida, N. Japan Solar Energy 
Society, Tokyo (Japan). 6 Dec 1990. 329p. (In Japanese). From 
1990 Japan Solar Energy Society (JSES) and Japan Wind Energy 
Association (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 
1990. In Abstracts of 1990 JSES (Japan Solar Energy Society) 
-JWEA (Japan Wind Energy Association) Joint Conference. Order 
Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

This study was conducted to evaluate the performance of the hy- 
brid solar house which is equipped with a thermal storage tank. 
This tank is located below ground level. Previously, various mea- 
surements were made to evaluate the performance of the tank 
while it was operating at high temperature. However, the research 
reported in this paper involved evaluation of the tank performance 
at low temperature. The proportion of power derived from solar en- 
ergy increased by approximately 5%, and the rate of thermal 
storage increased by appoximately 10%. The amount of thermal 
storage achieved by the tank was equivalent to 78.3% of the solar 
energy collected which means 70% improvement compared with 
the previous measurement. The amount of soil thermal storage in- 
creased by approximately 250%. These results indicate that low 
temperature operation is useful. Various simulations were per- 
formed on the solar house model. 8 refs., 4 figs., 3 tabs. 


16547 (CONF-901294—Absts., pp. 229-232) Large scale see- 
sonal solar energy heating system.: Application to snow 
melting and air-conditioning systems for the airport. Saito, T. 
(Tohoku University, sendai (Japan)); Yoshioka, M. Japan Solar En- 
ergy Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). 
From 1990 Japan Solar Energy Society (JSES) and Japan Wind 
Energy Association (JWEA) joint conference; Kawasaki (Japan); 
6-7 Dec 1990. In Abstracts of 1990 JSES (Japan Solar Energy So- 
ciety) JWEA (Japan Wind Energy Association) Joint Conference. 
Order Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

Proposed in this paper is a seasonalsolar energy heating system 
which is applicable to large facilities such as airports. The system 
can supply energy for use in the melting of snow on runways, and 
also for space heating and cooling of airport buildings. Computer 
simulations were conducted on the two following systems: firstly, a 
practical heat storage system with a large water tank located below 
ground level; and secondly, a borehole storage system involving 





vertical boreholes as deep as 100 meters drilled in the earth. The 
borehole system is promising from an economic viewpoint, since it 
does not necessitate construction of any large structures compara- 
ble to water storage tanks. The borehole system recovers the heat 
generated by space cooling and refrigeration counters in summer. 
During the summer this surplus heat is used to charge a heat store 
(borehole). This heat is then utilized during the winter to provide 
heating for airport facilities, and for melting the snow covering run- 
ways. It is examined that 35 units are needed in order to operate 
this system efficiently in a middie sized airport. 4 refs., 12 figs., 2 
tabs. 


16548 (CONF-901294—Absts., pp. 237-240) Basic research 
on upper insulator of non-salt solar ponds. Taga, M. (Kinki Uni- 
versity, Osaka (Japan). Faculty of Engineering); Nakabe, K.; 
Matsuoka, Y. Japan Solar Energy Society, Tokyo (Japan). 6 Dec 
1990. 329p. (In Japanese). From 1990 Japan Solar Energy Society 
(JSES) and Japan Wind Energy Association (JWEA) joint confer- 
ence; Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES 
(Japan Solar Energy Society) -JWEA (Japan Wind Energy Associa- 
tion) Joint Conference. Order Number DE91778302. Source: 
OSTI; NTIS (US Sales Only). 

To date, various non-salt solar ponds have been studied, includ- 
ing viscosity stabilized solar pond utilizing a transparent polymer 
solution or polymer gel as the non-convecting zone, membrane so- 
lar pond featuring an insulation layer separated by numerous 
transparent membrane films, or the pellet roof-type solar pond. 
This study was conducted to secure data regarding the physical 
properties of insulators applied in these ponds. We selected poly- 
acrylamide solution as the most suitable polymer for application as 
the insulating layer in the case of the viscosity stabilized solar 
pond. As a result, the impact of degradation was clarified. The criti- 
cal values for the onset of convection of the polymer layer were 
measured under various conditions, for the purpose of determining 
optimum thickness and concentration for the polymer layer of the 
membrane solar pond. Measurements were made as to the ther- 
mal conductivity of several pellet layers. 7 refs., 9 figs., 1 tab. 


16549 (ETDE-mf-1773687) Comparative testing of im- 
proved solar energy systems. Final report. Schaube, H.; Becht, 
W.; Kunz, W.; Hoess, A. Technischer Ueberwachungs-Verein Bay- 
ern e.V., Muenchen (Germany, F.R.). Zentralabteilung Waerme- 
und Raumlufttechnik; Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany, F.R.). Jan 1990 53p. (in German). 
Contract BMFT 0328398B. Order Number DE91773687. Source: 
OSTI; NTIS (US Sales Only). 

Based on the results of a test of 18 different solar domestic hot 
water systems which was carried out by TUeV Bayern e.V. in 1985 
and 86, some manufacturers modified their systems in order to im- 
prove the thermal and the economic efficiency. During a new test 
the effects of these improvements were examined and compared 
to the results of the last test. (orig.) With 10 rets., 14 figs. 


16550 (ETSU-S—1162-P1) Test cell studies 1: solar distri- 
bution: A study of the way that incoming solar radiation is 
distributed between the elements of a room. AEA Environment 
and Energy, Harwell (UK). Energy Technology Div.; Energy Moni- 
toring Co. Ltd., Newport Paynell (UK). 1990. 53p. Order Number 
DE91774545. Source: OSTI; NTIS (US Sales Only). 

This report describes one of a series of experiments carried out 
in the ETSU passive solar test room facility. The overall aim of the 
project is to increase the confidence with which users of thermal 
simulation models, specifically SERI-RES, define certain input pa- 
rameters required by those models. The particular trials described 
here deal with the way that incoming solar radiation is distributed 
between the internal components of a building. The study has 
shown that (1) the distribution of solar radiation between the mas- 
sive elements of a test room can be measured with confidence, but 
that the portion of incoming radiation communicated to the room air 
is much harder to measure; (2) the default distribution of radiation 
provided within SERI-RES is adequate for rooms of uniform light 
internal finish, but may be seriously in error for non-uniform fin- 
ishes, and, (3) that the reflection algorithm developed in a previous 
report can be used to obtain improved estimates of solar distribu- 
tion in a wide range of rooms. (author). 
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16551 (ETSU-S—1162-P2) Test cell studies 1: solar-lost: 
The influence of window size and room colour on the fraction 
of incoming solar radiation reflected back out of a room. AEA 
Environment and Energy, Harwell (UK). Energy Technology Div.; 
Energy Monitoring Co. Ltd., Newport Paynell (UK). 1990. 49p. Or- 
der Number DE91774546. Source: OST!; NTIS (US Sales Only). 

This report describes one of a series of experiments carried out 
in the ETSU passive solar test room facility. The overall aim of the 
project is to increase the confidence with which users of thermal 
simulation models, specifically SERI-RES, define certain input pa- 
rameters required by those models. The particular trials described 
here deal with the solar radiation reflected back out of buildings, 
and thus lost. The study has shown that: (1) solar-lost can be 
measured to a useful accuracy in the test room facility; (2) the val- 
ues measured are, in general, greater than those currently being 
used by modellers; (3) solar-lost varies considerably with window 
area and internal surface finish, and (4) that the particular values 
measured can be predicted reliably by a simple algorithm, which 
could be incorporated into SERI-RES. (author). 


16552 (ETSU-S—1162-P3) Test cell studies 1: window cov- 
erings: Measurement of parameters describing the eftect of 
curtains, net curtains and venetian blinds. AEA Environment 
and Energy, Harwell (UK). Energy Technology Div.; Energy Moni- 
toring Co. Ltd., Newport Paynell (UK). 1990. 39p. Order Number 
DE91774549. Source: OSTI; NTIS (US Sales Only). 

This report describes one of a series of experiments carried out 
in the ETSU passive solar test room facility. The overall aim of the 
project is to increase the confidence with which users of thermal 
simulation models, specifically SERI-RES, define certain input pa- 
rameters required by those models. The particular trials described 
here deal with the effect of window coverings, specifically Venetian 
blinds, net curtains and night-time curtaining on the amount of so- 
lar radiation collected by a window, and on the heat loss through 
the window. In this report the experiments themselves are de- 
scribed together with data collection and analysis. (author). 


16553 (ETSU-S—1193-P1) Report on heat transter at inter- 
nal building surfaces. AEA Environment and Energy, Harwell 
(UK). Energy Technology Div.; Halcrow (Sir William) and Partners, 
London (UK). 1990. 150p. Order Number DE91774548. Source: 
OSTI; NTIS (US Sales Only). 

The first Phase of a study on the treatment by building thermal 
models of the natural convection heat transfer on the internal sur- 
faces of passive solar buildings is reported. The study included a 
literature survey, discussions with experts and the development of 
proposals for experimental work. The models studied included 
SERI-RES, ESP, HTB2 and TAS. (author). 


16554 (ETSU-S—1193-P2) Heat transter at internal building 
surfaces: Recommendations for a future work programme. 
AEA Environment and Energy, Harwell (UK). Energy Technology 
Div.; Halcrow (Sir William) and Partners, London (UK). 1990. 105p. 
Order Number DE91774547. Source: OSTI; NTIS (US Sales Only). 

Within the framework of the department of Energy funded Pas- 
sive Solar R and D Programme managed by ETSU, Halcrow has 
carried out studies and held discussions with experts to determine 
the current state of knowledge on convective heat transfer at inter- 
nal building surfaces. On the basis of the Halcrow work, comments 
from experts on the first phase Halcrow report and the conclusions 
reached at the meeting of experts, a future programme of short 
term experimental and modelling work has been outlined. This has 
been designed specifically to help improve the level of knowledge 
about convective heat transfer coefficients (htcs) or: tne surfaces of 
real buildings and to improve the capability and credibility of ther- 
mal simulation modelling, which is carried out using SERI-RES, 
ESP, and HTB2. It is proposed that both the experimental and the 
modelling work should be centrally coordinated, and guided by a 
Steering Committee. Outline work plans for the first stages of both 
the experimental and the modelling work have been proposed, and 
it is anticipated that further work of both types may be required in 
due course in the form of a second stage. (author). 


16555 (ETSU-S—1197-P1) An investigation of the influence 
of heater type and thermostat response on passive solar 
building performance: Design of experiments. Martin, C. AEA 
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Environment and Energy, Harwell (UK). Energy Technology Div.; 
Energy Monitoring Co. Ltd., Newport Paynell (UK). 1990. 89p. Or- 
der Number DE91774544. Source: OSTI; NTIS (US Sales Only). 

Computer models are currently being used within the Depart- 
ment of Energy Passive Solar Design Programme to predict the 
energy savings which can be obtained by incorporating passive so- 
lar design features in buildings. This work sets out to establish the 
magnitude of the errors introduced by the simplifications and as- 
sumptions inherent in the way the thermal simulation model 
SERI-RES represents auxiliary energy processes. Also produced 
are some results from the two other models currently under review 
in the Department of Energy Passive Solar Programme, HTB2 and 
ESP. The work described deals only with the issue of the radiative/ 
convective split of heat sources. The investigation was carried out 
at the ETSU/EMC Test Room facility at Cranfield. (author). 


16556 (ETSU-S—1197-P2) An experimental investigation of 
the influence of heater type on passive solar building perfor- 
mance. Martin, C. AEA Environment and Energy, Harwell (UK). 
Energy Technology Div.; Energy Monitoring Co. Ltd., Newport 
Paynell (UK). 1990. 54p. Order Number DE91774542. Source: 
OSTI; NTIS (US Sales Only). 

Computer models are currently being used within the Depart- 
ment of Energy Passive Solar Design Programme to predict the 
energy savings which can be obtained by incorporating passive so- 
lar design features in buildings. This work sets out to establish the 
magnitude of the errors introduced by the simplifications and as- 
sumptions inherent in the way the thermal simulation model 
SERI-RES represents auxiliary energy processes. Also produced 
are some results from the two other models currently under review 
in the Department of Energy Passive Solar Programme, HTB2 and 
ESP. The work described deals only with the issue of the radiative/ 
convective split of heat sources. The investigation was carried out 
at the ETSU/EMC Test Room facility at Cranfield. (author). 


16557 (ETSU-S—1197-P3) An experimental investigation of 
the influence of thermostat type on passive solar building per- 
formance. Martin, C. AEA Environment and Energy, Harwell (UK). 
Energy Technology Div.; Energy Monitoring Co. Ltd., Newport 
Paynell (UK). 1990. 43p. Order Number DE91774541. Source: 
OSTI; NTIS (US Sales Only). 

Computer models are currently being used within the United 
Kingdom Department of Energy Passive Solar Design Programme 
to predict the energy savings which can be obtained by incorporat- 
ing passive solar design features in buildings. These savings are 
obtained by using incident solar energy to displace the auxiliary 
energy which wouk) otherwise be consumed to maintain the re- 
quired levels of thermal comfort. To make these predictions with 
accuracy it is necessary to model well the way in which auxiliary 
energy is introduced into buildings and controlled. Of necessity, 
computer models of buildings make great simplifications in repre- 
senting the thermal processes, and auxiliary heat input and control 
are no exception. In order to establish the magnitude of the errors 
introduced by the simplifications and assumptions inherent in the 
way thermal simulation models represent auxiliary energy pro- 
cesses, an experimental programme has been set up. One aspect 
of this, the investigation of thermostat type on passive solar build- 
ing pertormance, is reported here. (author) 


16558 (ETSU-S-1197-P4) Description of the EMC test 
room tacility 1987-88. Martin, C. AEA Environment and Energy, 
Harwell (UK). Energy Technology Div.; Energy Monitoring Co. Ltd., 
Newport Paynell (UK). 1990. 62p. Order Number DE91774540. 
Source: OSTI; NTIS (US Sales Only). 

Computer models are currently being used within the United 
Kingdom Department of Energy Passive Solar Design Programme 
to predict the energy savings which can be obtained by incorporat- 
ing passive solar design features in buildings. These savings are 
obtained by using incident solar energy to displace the auxiliary 
energy which wouk otherwise be consumed to maintain the re- 
quired levels of thermal comfort. To make these predictions with 
accuracy it is necessary to model well the way in which auxiliary 
energy is introduced into buildings and controlled. Of necessity, 
computer models of buildings make great simplifications in repre- 
senting the thermal processes and auxiliary heat input and control 
are no exception. In order to establish the magnitude of the errors 
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introduced by the simplifications and assumptions inherent in the 
way thermal simulation models represent auxiliary energy pro- 
cesses, investigations have been carried out at the ETSU/EMC 
Test Room facility at Cranfield. The site comprises a total of eight 
test rooms which are highly instrumented, with the site meteorolog- 
ical station allowing high quality climate data to be collected. The 
site and the test rooms are described. (author). 


16559 (ETSU-S—1197-P5) An investigation of the influence 
of heater type and thermostat response on passive solar 
building performance: Model/data comparison study. Martin, C. 
AEA Environment and Energy, Harwell (UK). Energy Technology 
Div.; Energy Monitoring Co. Ltd., Newport Paynell (UK). 1990. 98p. 
Order Number DE91774536. Source: OSTI; NTIS (US Sales Only). 

Computer models are currently being used within the United 
Kingdom Department of Energy Passive Solar Design Programme 
to predict the energy savings which can be obtained by incorporat- 
ing passive solar design features in buildings. These savings are 
obtained by using incident solar energy to displace the auxiliary 
energy which would otherwise be consumed to maintain the re- 
quired levels of thermal comfort. To make these predictions with 
accuracy it is necessary to model well the way in which auxiliary 
energy is introduced into buildings and controlled. Of necessity, 
computer models of buildings make great simplifications in repre- 
senting the thermal processes and auxiliary heat input and control 
are no exception. This work sets out to establish the magnitude of 
the errors introduced by the simplifications and assumptions inher- 
ent in the way the thermal simulation model SERI-RES represents 
auxiliary energy processes. Also produced are some results from 
the two other models currently under review in the Programme, 
HTB2 and ESP. The work described deals only with the issue of 
the radiative/convective split of heat sources. Other aspects of 
heater performance such as plant dynamics and efficiency have 
not been investigated. (author). 


16560 (EUR-12740, pp. 27-49) Netley Abbey County infant 
School. Martin, C.J. (Energy Monitoring Company LTD, Bucking- 
hamshire (England)). Commission of the European Communities, 
Luxembourg (Luxembourg). Directorate General Telecommunica- 
tions, Information Industries and Innovation; Commission of the 
European Communities, Ispra (Italy). Joint Research Centre. 1990. 
(CONF-8901216—Summ.: 1. meeting of the European working 
group on solar thermal plant monitoring; 2. meeting of the Euro- 
pean working group on solar thermal plant monitoring, Ispra (Italy); 
Ispra (Italy), 26 Jan 1989; 21-22 sep 1989; CONF-8909406-). In 
Nonnuclear energies: European Working Group on Solar Thermal 
Plant Monitoring. Proceedings of the 1st and 2nd meeting. 228p. 
Source: OSTI; NTIS (US Sales Only); Office for Official Publications 
of the European Communities, 2, rue Mercier, L-2985 Luxembourg. 

Netley Abbey County Infant School has now been monitored for 
a total of three years, and thus data is available from three heating 
seasons. During the first of these (1985/86) the school was beset 
with teething troubles, and the data was not analyzed in detail, 
although the summertime data from that year did give a useful indi- 
cation of the magnitude of potential overheating problems. By the 
next winter these problems were largely rectified, and in the sec- 
ond report on the monitoring project, data from the 1986/87 
heating season was analyzed to yield estimates of the effective so- 
lar aperture and the specific heat loss of the building, and hence of 
the overall solar contribution to the building energy balance. More 
detailed analysis was used to estimate the contribution of the con- 
servatory to the energy balance of two individual GTAs, and from 
this the ventilation preheat performance of the school was as- 
sessed. Finally, the possibility of generating an energy targeting 
system to allow checks to be made on the performance of Netley 
after monitoring ceased was explored. Given the success of the 
second year of monitoring it was decided that it should continue for 
a further year. This would give a further set of results which could 
be compared to the previous year, both as a check for consistency 
and to see if there were any slowly evolving trends in the way that 
the school was performing. The analysis of this third year of data 
forms the content of this report. The paper describes data acquisi- 
tion, analysis of the performance of the school by comparing 
results from 2 heating seasons, performance of GTA 1, and energy 
targeting for Netley. 





16561 (EUR-12740, pp. 115-130) Solar thermal demonstra- 
tion projects: Reporting format. Gillett, W.B. (Halcrow Gilbert 
Associates, Swindon (England)). Commission of the European 
Communities, Luxembourg (Luxembourg). Directorate General 
Telecommunications, Information Industries and Innovation; Com- 
mission of the European Communities, Ispra (Italy). Joint Research 
Centre. 1990. (CONF-8901216—Summ.: 1. meeting of the Euro- 
pean working group on solar thermal plant monitoring; 2. meeting 
of the European working group on solar thermal plant monitoring, 
Ispra (Italy); Ispra (Italy), 26 Jan 1989; 21-22 sep 1989; CONF- 
8909406—). In Nonnuclear energies: European Working Group on 
Solar Thermal Plant Monitoring. Proceedings of the 1st and 2nd 
meeting. 228p. Source: OSTI; NTIS (US Sales Only); Office for 
Official Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg. 

Comments are made on the Reporting Format, which was circu- 
lated prior to the second meeting of the Monitoring Group and an 
annotated copy of the format is attached. The comments are in- 
tended as a contribution to the discussion at the meeting. Most of 
the comments request clarification of the information that is sought 
and suggest explanations of why the data are sought accompany- 
ing the forms. 


16562 (EUR-12740, pp. 131-161) Active solar heating sys- 
tems: Guidelines tor monitoring. Hansen, T.V. (Danish Solar 
Energy Testing Laboratory, Taastrup (Denmark)). Commission of 
the European Communities, Luxembourg (Luxembourg). Direc- 
torate General Telecommunications, Information Industries and 
Innovation; Commission of the European Communities, Ispra 
(Italy). Joint Research Centre. 1990. (CONF-8901216—Summ.: 1. 
meeting of the European working group on solar thermal plant 
monitoring; 2. meeting of the European working group. on solar 
thermal plant monitoring, Ispra (Italy); Ispra (italy), 26 Jan 1989; 
21-22 sep 1989; CONF-8909406—). In Nonnuclear energies: 
European Working Group on Solar Thermal Plant Monitoring. Pro- 
ceedings of the 1st and 2nd meeting. 228p. Source: OSTI; NTIS 
(US Sales Only); Office for Official Publications of the European 
Communities, 2, rue Mercier, L-2985 Luxembourg. 

The aim of this project is to establish common guidelines for 
monitoring active solar heating systems and to produce a reporting 
model. The project does not outline the monitoring strategy in 
details and does not describe evaluation methods. It provides a re- 
porting format which should make it easy to compare different 
systems with identical main characteristics and climate conditions 
by means of few key members. This report is divided into three 
sections: (1) Performance monitoring; (2) Preliminary investigations 
(checklist); and (3) Reporting format. Section 1 describes the pro- 
cess from inception up to the point where detailed work on the 
design of a monitoring system can begin, including decisions on 
levels of monitoring. Finally, 12 Frames indicate the measuring 
points and their location to satisfy the different monitoring levels. 


16563 (EUR-12740, pp. 175-185) Monttoring of solar ther- 
mal systems. Bleom, H. (Joint Research Centre, Ispra (Italy)); 
Colombo, R.; Gilliaert, D.; Tebaldi, P. Commission of the European 
Communities, Luxembourg (Luxembourg). Directorate General 
Telecommunications, Information Industries and innovation; Com- 
mission of the European Communities, Ispra (Italy). Joint Research 
Centre. 1990. (CONF-8901216-Summ.: 1. meeting of the Euro- 
pean working group on solar thermal plant monitoring; 2. meeting 
of the European working group on solar thermal plant monitoring, 
ispra (Italy); Ispra (Italy), 26 Jan 1989; 21-22 sep 1989; CONF- 
8909406—). In Nonnuclear energies: European Working Group on 
Solar Thermal Plant Monitoring. Proceedings of the 1st and 2nd 
meeting. 228p. Source: OSTI; NTIS (US Sales Only); Office for 
Official Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg. 

Large solar thermal systems, which are in direct competition with 
so-called classical heat or cold producing systems (as fue! burners, 
air conditioners, ...) show, at the same time similarities and major 
differences. The classical systems are factory-packaged and modu- 
lar systems (consequently they have a rather high reliability), and 
are site mounted. Solar thermal systems, however, are location de- 
pendent designs based on factory-made components (each of 
them having well known characteristics, reliability and durability). 
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These components have to be connected and dimensioned in or- 
der to optimize the energy output in relation to the financial 
investments, the overall system reliability and durability, and main- 
tenance. The analysis and the evaluation of the level of success of 
each of the projects should be enlarged and assisted with an inter- 
comparison of different similar projects, leading to more general 
conclusions about: the usefulness of solar systems; the perfor- 
mance, i.e. the solar fraction of systems; the functioning and 
reliability of components; the effectiveness of different control 
strategies; proposals for improvements in the design, dimensioning 
and control strategies of systems; the impact on employment and 
on the environment of the introduction of solar systems; and to 
develop the necessary tools to assess the replicability of the tech- 
niques applied, even extended to other climates. This whole task 
could be largely facilitated by the introduction of some level of uni- 
formity for the evaluation of the projects, through format sheets 
and/or guidelines for each of the following items: description of the 
project; set up of the monitoring of the system; and presentation of 
the results. Each of these is discussed. 


16564 (EUR-12740, pp. 187-193) Economic analysis of so- 
lar thermal demonstration projects. Gillett, W.B. (Halcrow Gilbert 
Associates, Swindon (Engiand)). Commission of the European 
Communities, Luxembourg (Luxembourg). Directorate General 
Telecommunications, Information Industries and Innovation; Com- 
mission of the European Communities, Ispra (Italy). Joint Research 
Centre. 1990. (CONF-8901216—-Summ.: 1. meeting of the Euro- 
pean working group on solar thermal plant monitoring; 2. meeting 
of the European working group on solar thermal plant monitoring, 
Ispra (Italy); Ispra (Italy), 26 Jan 1989; 21-22 sep 1989; CONF- 
8909406-). In Nonnuclear energies: European Working Group on 
Solar Thermal Plant Monitoring. Proceedings of the 1st and 2nd 
meeting. 228p. Source: OSTI; NTIS (US Sales Only); Office for 
Official Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg. 

The attached format sheets summarize a procedure for estimat- 
ing the unit cost of the solar energy produced by a solar thermal 
system. They are based on a Model Calculation procedure which 
was developed at the suggestion of Dr. Michael Davis (DG XVII) 
for the estimation of unit energy costs for PV generators. 


16565 (EUR—12740, pp. 195-204) Telemonitoring & guaran 
teed pertormance. Quinette, J.Y. (TECSOL, Perpignan (France)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). Directorate General Telecommunications, Information 
Industries and Innovation; Commission of the European 
Communities, Ispra (Italy). Joint Research Centre. 1990. (CONF- 
8901216—-Summ.: 1. meeting of the European working group on 
solar thermal plant monitoring; 2. meeting of the European working 
group on solar thermal plant monitoring, Ispra (Italy); Ispra (Italy), 
26 Jan 1989; 21-22 sep 1989; CONF-8909406-). In Nonnuciear 
energies: European Working Group on Solar Thermal Plant Moni- 
toring. Proceedings of the 1st and 2nd meeting. 228p. Source: 
OSTI; NTIS (US Sales Only); Office for Official Publications of the 
European Communities, 2, rue Mercier, L-2985 Luxembourg. 

The design of any product follows 3 stages: research 
development and demonstration, before diffusion. The level of ex- 
perimental detail required (and therefore, the number of measuring 
points) decreases with each stage. The demonstration phase must 
be the demonstration that all is running well and of the economical 
interest of the solar solution. That is why the real time supervision 
of strategic points of the installation, allowing both the rapid local- 
ization of any incident, and the establishment of detailed daily 
energy balance sheets, seems to be particularly well adapted to 
following up demonstration projects. At the end of the monitoring 
period, the productivity of the system must be proven; for that, 
collected datas must be analyzed every day, in order to make nec- 
essary corrections or adjustings and to verify as soon as possible 
their influence. At that stage, data analysis is more important than 
the accuracy of measurements. In order to simplify collected datas 
analysis, results are presented by 3 means: classical data sheet, 
with daily or hourly values, which are automatically printed; synop- 
tic schemes, that group simplified scheme of the installation and 
energy and consumption flows (for weekly sheets); and the 
monthly results are presented on a bill (but with nothing to pay). In 
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the following pages, you can find examples of the main presenta- 
tion sheets of different installations for solar thermal heating. 


16566 (EUR-12740, pp. 209-224) ENEA - office building. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). Directorate General Telecommunications, Information 
Industries and Innovation; Commission of the European 
Communities, Ispra (Italy). Joint Research Centre. 1990. (CONF- 
8901216—Summ.: 1. meeting of the European working group on 
solar thermal plant monitoring; 2. meeting of the European working 
group on solar thermal plant monitoring, Ispra (Italy); Ispra (Italy), 
26 Jan 1989; 21-22 sep 1989; CONF-8909406-). In Nonnuciear 
energies: European Working Group on Solar Thermal Plant Moni- 
toring. Proceedings of the 1st and 2nd meeting. 228p. Source: 
OSTI; NTIS (US Sales Only); Office for Official Publications of the 
European Communities, 2, rue Mercier, L-2985 Luxembourg. 

The new office building of ENEA (Italian Agency for Nuclear and 
Renewable Sources of Energy) at Ispra incorporates a mix of inno- 
vative solar technologies in order to achieve a low energy office 
building and to test the efficiency and reliability of different solu- 
tions. The solar systems that have been used are inexpensive but 
at the same time the solutions have been studied in order to guar- 
antee reliable thermal performances. The paper describes the site, 
the building, its construction, building services, passive systems, 
cost, energy performance, and monitoring. 


16567 (NEI-DK-508) Covered in a pedestrain street in 
Struer. Moeller Nielsens Tegnestue V/S, Struer (Denmark). 1991 
6p. (in Danish). Contract ENS-UVE-90.0065. Order Number 
DE91771852. Source: OSTI; NTIS (US Sales Only). 

Calculations carried out in order to show potentials for energy 
recovery gained by covering in a pedestrian street in Struer, Den- 
mark, with a glass roof, thus taking advantage of the heat from the 
sun. (AB). 


1410 Solar Collectors and Concentrators 
Refer also to citation(s) 16508, 16519, 16541, 16549 


16568 (CONF-901294—Absts., pp. 21-24) Fundamental char- 
acteristic of liquid and solid type LSC. Takazawa, M. (Tokyo 
University of Agriculture and Techniculture, Tokyo (Japan)); Honda, 
T.; Fujii, T.; Horizome, T.; Hane, T.; Maejima, M. Japan Solar En- 
ergy Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). 
From 1990 Japan Solar Energy Society (JSES) and Japan Wind 
Energy Association (JWEA) joint conference; Kawasaki (Japan); 
6-7 Dec 1990. In Abstracts of 1990 JSES (Japan Solar Energy So- 
ciety) -JWEA (Japan Wind Energy Association) Joint Conference. 
Order Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

Until now relatively little research has been conducted with re- 
spect to the characteristics of the condition of the Luminescent 
Solar Concentrator (LSC). The structure of LSC is flat and which is 
a transparent material doped with a fluorescent dye. By using a so- 
lar simulator, the optical performances of both liquid and solid type 
LSC have been measured. For this experiment, the parameters ap- 
plied were, firstly, density of the fluorescent dyes (Coumarin 307 
and Oxazine 1), and secondly, the thickness of the LSC. The re- 
sults obtained indicated that a solid type LSC is more efficient than 
a liquid type LSC as regards the facility with which light enters. 
Most importantly, the concentration of light at the margin of a solid 
type LSC was ten times greater than in the case of a liquid type 
LSC. Additionally, in regard to the thickness experiment, light at 
the margin were 20% greater in the case of a 4mm LSC than in 
the case of a 10mm LSC. 4 refs., 9 figs., 1 tab. 


16569 (CONF-901294—Absts., pp. 101-104) Heat leakage 
from cavity type solar receiver. 2nd report.: Influence of aper- 
ture shape. Fujii, |. (Meiji University, Tokyo (Japan). Faculty of 
Engineering); Ebihara, H.; Yajima, K. Japan Solar Energy Society, 
Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). From 1990 
Japan Soiar Energy Society (JSES) and Japan Wind Energy Asso- 
ciation (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. 
In Abstractsd of 1990 JSES (Japan Solar Energy Society) -JWEA 
(Japan Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only). 
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With regard to solar systems, the solar receiver is of great im- 
portance in determining the system ’ s holding ability of energy 
conversion from heat. Related to the development of solar Stirling 
engine and solar thermochemical conversion system, we have 
been conducting an investigation of convective heat loss from a 
cavity type solar receiver. Previously, the influence of the attitude 
at which the receiver is positioned was clarified, together with that 
of the aperture size. The present paper presents the findings con- 
cerning aperture shape. Compared to the influence of aperture 
size, aperture shape does not have a great impact on convective 
heat loss from the receiver, and this is in line with our expecta- 
tions. Additionaly the pictures of the conditions of the heat loss 
from the receiver were taken and they showed the heat loss was 
greatly related to the difference of the convection. 3 refs., 7 figs. 


16570 (CONF-901294—Absts., pp. 105-108) Transient char- 
acteristics of the pertormance of corrugated plate type solar 
air collectors. Koizumi, H. (Toshiba Corp., Tokyo (Japan)). Japan 
Solar Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japan- 
ese). From 1990 Japan Solar Energy Society (JSES) and Japan 
Wind Energy Association (JWEA) joint conference; Kawasaki 
(Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES (Japan Solar 
Energy Society) -JWEA (Japan Wind Energy Association) Joint 
Conference. Order Number DE91778302. Source: OSTI; NTIS 
(US Sales Only). 

The perfomance of a solar energy collector is customarily evalu- 
ated under steady state insulation conditions. However, when in 
actual use, solar energy collectors are subject to unsteady state in- 
sulation conditions. This situation presents researchers with a 
dilemma. The performance of solar energy collectors is usually 
evaluated indoors, but given the high cost of such testing facilities, 
only a limited number of institutions are able to carry out such 
evaluations. Also, it is difficult to adjust the condition of artificial 
light source to that of sunlight. This paper proposes a method to 
calculate accurately the response function in the case of corru- 
gated plate type solar air collector by applying a finite difference 
method using a personal computer. The calculation method is also 
applicable to solar collectors of other types. Apart from the flow 
rate of working fluid, the influence of weather or operating condi- 
tions on the response function is slight. This paper presents a 
method which is expected to enhance the value of outside testing. 
8 rets., 10 figs., 1 tab. 


16571 (CONF-901294—Absts., pp. 213-216) Experimental 
studies of a combined photovoltaic and thermal hybrid air col- 
lector. Ito, S. (Kanagawa Institute of Technology, Kanagawa 
(Japan)); Miura, N. Japan Solar Energy Society, Tokyo (Japan). 6 
Dec 1990. 329p. (in Japanese). From 1990 Japan Solar Energy 
Society (JSES) and Japan Wind Energy Association (JWEA) joint 
conference; Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 
JSES (Japan Solar Energy Society) JWEA (Japan Wind Energy 
Association) Joint Conference. Order Number DE91778302. 
Source: OSTI; NTIS (US Sales Only). 

Since a photovoltaic module has a low solar efficiencyabout 
15%, most solar radiation incident on the module is converted to 
heat. It is desirable, therefore, to utilize this heat for heating and 
hot water supply. A combined photovoltaic and thermal hybrid air 
collector was fabricated. The collector utilized photovoltaic modules 
as the solar absorber plates and the air flows between the mod- 
ules and the cover glass plate, and its performance was studied. In 
the course of experiments a level of efficiency was obtained equal 
to that of a collector with a black painted absorber plate. the solar 
energy efficiency of a unit of modules changed in accordance with 
the electrical resistance of the load, as well as with the intensity of 
solar radiation. A heat collective efficiency of this collector was 
about 40% and a solar energy efficiency of approximately 7.4% 
was approximately the highest achieved. 7 refs., 8 figs., 1 tab. 


16572 (SAND—90-2167C) The Concept-90 photovoltaic 
concentrator module. Maish, A.B. (Sandia National Labs., Albu- 
querque, NM (USA)); Hund, T.D.; Quintana, M.A.; Chiang, C.J. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 4p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910425-2: 10. European photovoltaic 
solar energy conference and exhibition, Lisbon (Portugal), 8-12 Apr 





1991). Order Number DE91010852. Source: OSTI; NTIS; GPO 
Dep. 

The Concept-90 module introduces a new generation of 
photovoltaic concentrator module technology that emphasizes man- 
ufacturability, safety, reliability, and low cost. Innovative features 
include a new flat cell assembly design, a smaller scale to improve 
the efficiency of the new point-contact cells, and integral use of 
plastics to completely enclose the cell string and to form the mod- 
ule housing, sidewalls and backplane. This paper describes the 
design and outdoor test results of the first prototype module 


1420 Heat Storage 
Refer also to citation(s) 16546, 16547, 16548, 16549, 17149, 17153 
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16573 (CONF-901294—Absts., pp. 61-64) Solar sterilizing 
system of water using fresnel lens. Kondo, H. (Kokujo, Industry, 
Aichi (Japan)); Kotake, H.; Sawata, S. Japan Solar Energy Society 
Tokyo (Japan). 6 Dec 1990. 320p. (in Japanese). From 1990 
Japan Solar Energy Society (JSES) and Japan Wind Energy Asso- 
ciation (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. 
In Abstracts of 1990 JSES (Japan Solar Energy Society) -JWEA 
(Japan Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OST!; NTIS (US Sales Only) 

Sterilization is essential in countries where water for drinking is 
not good quality. To solve this problem, one of the efficient meth- 
ods is to sterlize water with sunshine which is gathered by an 
acrylic Fresnel lens. In this paper we examined this system and 
present a practical solar sterilizing system. The unsterilized water 
(500cm 3) from the river was placed within the vessel. The water 
was positioned within the focus of the 1.5m diameter Fresnel lens, 
and the bacteria were eradicated within 3 to 5 minutes. Examina- 
tion of the sterilizing mechanism indicated that the temperature of 
the bacteria was raised above the level at which the survival of 
bacteria is impossible due to the concentrated solar rays even 
though the temperature of the water remained at a relatively low 
level. In this system, ultraviolet rays do not play a role of any im- 
portance in the sterilization process. For the practical application of 
this system, it is desirable to use a sand filter to pretreat the water 
and remove impurities. 4 refs., 10 figs., 1 tab. 
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16574 (NEI-DK-518) Report on the authorities’ handling on 
glass extensions to buildings. Herskind, N.; Harild, J.; Juel, H.M. 
Byens Tegnestue, Copenhagen (Denmark). Dec 1990 50p. (in 
Danish). Contract ENS-UVE-90.0041. Order Number DE91771902. 
Source: OSTI; NTIS (US Sales Only). 

The aim of the report was to promote the utilization of passive 
solar heating, by presenting an overview of Danish local authori- 
ties’ handling of applications for constructing giass extensions to 
buildings, which could form the basis of instigating more flexible 
procedures. Such glass extensions are generally in the form of 
covering in, with glass, balconies attached to blocks of flats, roof 
terraces, or other forms of solar heated glass extensions. A num- 
ber of projects of this kind are closely examined and commented 
upon in the light of the claim that a great deal of uncertainty reigns 
in relation to local authorities’ handling of such applications and 
also with regard to the interpretation of legal regulations and the 
granting of permits and authorization. (AB). 
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Refer also to citation(s) 16575 
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1502 Geology and Hydrology of Geothermal Sys- 
tems 


Refer also to citation(s) 16286 


16575 (DOE/ID/12622-1) K-Ar dating of young volcanic 
rocks: Final report. Damon, P.E.; Shafiquilah, M. Arizona Univ., 
Tucson, AZ (USA). Dept. of Geosciences. 31 Jan 1991. 4p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG07-861D12622. Order Number DE91011219. Source: OSTI; 
NTIS; GPO Dep 

Potassium-Argon (K-Ar) age dates were determined for forty-two 
young geologic samples by the Laboratory of Isotope Geochem- 
istry, Department of Geosciences, in the period February 1, 1986 
to June 30, 1989. Under the terms of Department of Energy Grant 
No. FG07-861D12622, The University of Arizona was to provide 
State-of-the-art K-Ar age dating services. including sample prepara- 
tion, analytical procedures. and computations. for forty-two young 
geologic samples submitted by DOE geothermal researchers. We 
billed only for forty samples. Age dates were determined for geo- 
logic samples from five regions with geothermal potential: the 
Cascade Mountains (Oregon): the Cascade Mountains (Washing- 
ton): Ascension Island, South Atlantic Ocean: Cerro Prieto. Mexico: 
and Las Azufres, Mexico. The ages determined varied trom 5.92 
m.a. to 0.62 m.a. The integration of K-Ar dates with geologic data 
and the interpretation in terms of geologic and geothermal signifi- 
cance has been reported separately by the various DOE 
geothermal researchers. Table 1 presents a detailed listing of all 
samples dated, general sample location, researcher, researcher's 
organization, rock type. age. and probable error (1 standard devia- 
tion). Additional details regarding the geologic samples may be 
obtained from the respective geothermal researcher. 1 tab 


16576 (EGG-M-91027) Conceptual geologic modei and ne- 
tive state model of the Roosevelt Hot Springs hydrothermal 
system. Fauider, D.D. EG and G idaho, Inc., Idaho Falls, ID 
(USA). [1991]. 12p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO7-761D01570. (CONF-910125—1: 16. an- 
nual workshop on geothermal reservoir engineering, Stanford, CA 
(USA), 22-24 Jan 1991). Order Number DE91010056. Source: 
OSTI; NTIS; GPO Dep 

A conceptual geologic model of the Roosevelt Hot Springs hy- 
drothermal system was developed by a review of the available 
literature. The hydrothermal system consists of a meteoric 
recharge area in the Minera! Mountains, fluid circulation paths to 
depth, a heat source, and an outfiow plume. A conceptual model 
based on the available data can be simulated in the native state 
using parameters that fall within observed ranges. The model tem- 
peratures, recharge rates. and fluid travel times are sensitive to the 
permeability in the Mineral Mountains. The simulation results sug- 
gests the presence of a magma chamber at depth as the likely 
heat source. A two-dimensional study of the hydrothermal system 
can be used to establish boundary conditions for further study of 
the geotherma! reservoir. 33 refs., 9 figs. 


1503 Geothermal Exploration and Exploration 
Technology 


Refer also to citation(s) 16579, 16587 


16577 (LA-UR-90-4427) Three-dimensional, transient natu- 
ral convection in inclined wellbores. McEligot, D.M. 
(Westinghouse Electric Corp., Middletown, RI (USA). Oceanic 
Div.); Denbow, D.A.; Murphy, H.D. Los Alamos National Lab., NM 
(USA). [1990]. 34p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-910739-4: 
ASME/AIChE/ANS national heat transfer conference, Minneapolis, 
MN (USA), 26-31 Jul 1991). Order Number DE91005936. Source: 
OSTI; NTIS; GPO Dep. 

The occurrence of natural conduction in a wellbore can affect 
geothermal gradient measurements and heat flow estimates. In the 
Hot Dry Rock geothermal concept, the wellbores are purposely in- 
clined in the deep regions to enhance heat production. To simulate 
natural convection flow patterns in directionally drilled wellbores, 
experiments and analyses were conducted for a circular tube with 
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length to diameter (L/D) ratio of 36 at angles of 0°, 20°, and 35° 
from the vertical. The tube was heated at the bottom and cooled at 
the top, and the insulation was adjusted so that approximately one- 
to two-thirds of the power dissipated was transferred through the 
tube wall to the surroundings. An aqueous solution of polyviny! al- 
cohol was employed as the working fluid in order to obtain low 
Rayleigh numbers corresponding to conditions in geothermal well- 
bores. Temperature distributions were measured for the three 
orientations and for several heating rates to demonstrate the 
effects of tube angle and Rayleigh number. Comparison with mea- 
surements showed good agreement of the predicted temperature 
levels for the maximum inclination and slightly poorer agreement 
for the other limit, a vertical tube. 50 refs., 9 figs. 


16578 (SAND-91-0642C) Borehole radar for geothermal 
applications. Scott, M.W.; Caffey, T.W.H. Sandia National Labs., 
Albuquerque, NM (USA). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9103105—-2: 9. geothermal program review: the geothermal 
partnership—industry, utilities and government meeting the chal- 
lenges of the 90's, San Francisco, CA (USA), 19-21 Mar 1991). 
Order Number DE91010478. Source: OSTI; NTIS; GPO Dep. 

An initial evaluation of a continuous wave borehole radar system 
with steerable antennas has been completed. Candidate antennas 
have been identified which meet the size requirements for borehole 
applications. The patterns of these antennas are not dependent on 
the properties of the surrounding media when the antenna dimen- 
sions are less than one-tenth wavelength. The beam patterns can 
be steered adequately to allow the volume of earth within several 
meters of a borehole to be investigated. 7 rets., 5 figs. 


1505 Economic, industrial, and Business Aspects 
Refer also to citation(s) 16582 


1506 Environmental Aspects 
Refer also to citation(s) 18565 


16579 (DOE/NV/10425-T4) Environmental monitoring at 
designed geopressured-geothermal well sites, Louisiana and 
Texas: Quarterly status report, January-March, 1991. Louisiana 
Geological Survey, Baton Rouge, LA (USA); Louisiana State Univ., 
Baton Rouge, LA (USA). School of Geoscience. [1991]. 6p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FC07-85NV10425. Order Number DE91010735. Source: OSTI; 
NTIS; GPO Dep. 

The research objectives of this report are to: implement and 
maintain the ongoing environmental monitoring program around 
DOE geopressured-geothermal test wells in Louisiana and Texas; 
analyze and interpret collected data for evidence of subsidence 
and induced microearthquakes which may be brought about by 
geopressured-geothermal well testing and development; continue 
geological-geophysical studies of the Hulin and Gladys McCall 
sites incorporating new seismic data; continue review of previously 
identified and tested geopressured-geothermal prospects in 
Louisiana to determine if any link exists between such reservoirs 
and the existence of free gas in commercial or subcommercial 
quantities; and initiate review of geology, co-location and properties 
of geopressured brines with medium and heavy oil reservoirs in 
Louisiana utilizing existing maps, databases, reports, and journal 
articles. 2 figs. 


1508 Geothermal Power Plants 


16580 (DOE/ID/12578-2-Vol.2) Design and operation of a 
geopressurized-geothermal hybrid cycle power plant: Final re- 
port, Volume 2. Campbell, R.G.; Hattar, M.M. Holt (Ben) Co., 
Pasadena, CA (USA). Feb 1991. 193p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-851D12578. Order 
Number DE91012197. Source: OSTI; NTIS; GPO Dep. 

This is an appendix to Volume 1 of the report by the same 
name. Items included are: process flow diagram; piping and instru- 
mentation diagram; new equipment specifications; main single line 
diagram; shutdown & start-up procedures; data sheets for tests; 
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plant outages; detailed process equations; computer program and 
sample output; chemical analysis and scanning electron mi- 
croscopy results; and management report data sheets January 5, 
1990 — May 29, 1990. 


16581 (EGG-EP-9207) Advanced binary geothermal power 
plants: Limits of performance. Bliem, C.J.; Mines, G.L. EG and 
G Idaho, Inc., Idaho Falls, ID (USA). Jan 1991. 43p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC07-761D01570. 
Order Number DE91010065. Source: OSTI; NTIS; GPO Dep. 

The Heat Cycle Research Program is investigating potential im- 
provements to power cycles utilizing moderate temperature 
geothermal resources to produce electrical power. Investigations 
have specifically examined Rankine cycle binary power systems. 
Binary Rankine cycles are more efficient than the flash steam cy- 
cles at moderate resource temperature, achieving a higher net 
brine effectiveness. At resource conditions similar to those at the 
Heber binary plant, it has been shown that mixtures of saturated 
hydrocarbons (alkanes) or halogenated hydrocarbons operating in 
a supercritical Rankine cycle gave improved performance over 
Rankine cycles with the pure working fluids executing single or 
dual boiling cycles or supercritical cycles. Recently, other types of 
cycles have been proposed for binary geothermal service. This re- 
port explores the feasible limits on efficiency of a plant given 
practical limits on equipment performance and discusses the meth- 
ods used in these advanced concept plants to achieve the 
maximum possible efficiency. (Here feasible is intended to mean 
reasonably achievable and not cost-effective.) No direct economic 
analysis has been made because of the sensitivity of economic 
results to site specific input. The limit of performance of three ad- 
vanced plants were considered in this report. The performance 
predictions were taken from the developers of each concept. The 
advanced plants considered appear to be approaching the feasible 
limit of performance. Ultimately, the plant designer must weigh the 
advantages and disadvantages of the the different cycles to find 
the best plant for a given service. In addition, this report presents a 
standard of comparison of the work which has been done in the 
Heat Cycle Research Program and in the industrial sector by Ex- 
ergy, Inc. and Polythermal Technologies. 18 refs., 16 figs., 1 tab. 


16582 (LA-UR-91-1246) Moving HDR technology toward 
commercialization. Duchane, D. Los Alamos National Lab., NM 
(USA). [1991]. 7p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-9103105-3: 9. geothermal 
program review: the geothermal partnership—industry, utilities and 
government meeting the challenges of the 90's, San Francisco, CA 
(USA), 19-21 Mar 1991). Order Number DE91011385. Source: 
OSTI; NTIS; GPO Dep. 

Conventional geothermal resources are currently being devel- 
oped in many parts of the world where naturally occurring steam or 
hot water can be extracted from the earth. These hydrothermal re- 
sources, however, provide access to only a small fraction of the 
energy contained within the crust of the earth. In most regions, the 
heat of the earth is contained in hot rock at depth. The total 
amount of energy available in the form of hot dry rock (HDR) is ex- 
tremely large. Estimates place the magnitude of the accessible 
HDR resource base worldwide at greater than 10 million quads 
(Armstead and Tester 1987) (1 quad equals 15 quadrillion Btu, or 
the energy content of about 180 million barrels of oil). For the past 
two decades, the Hot Dry Rock Program sponsored by the United 
States Department of Energy at the Los Alamos National Labora- 
tory has been directed toward the development of methods to 
extract the vast amounts of energy which exist in HDR. The stated 
Level 1 Department of Energy objective for the Hot Dry Rock (HDR) 
Heat Mining Geothermal Energy Development Program is to *--- 
provide the technology to enable industrial hot dry rock projects to 
generate power at 5—8c/kWh by 1997.” (USDOE 1989) Fundamen- 
tal to this objective is the ultimate goal of bringing HDR technology 
to commercial fruition. Indeed, all of the work done in this exciting 
research and development area will be for naught if we fail to 
move as rapidly as possible toward the utilization of this abundant 
and clean energy resource as one of the important elements in the 
future energy supply of the world. The purpose of this paper is to 
outline a path toward the commercialization of HDR heat mining 
technology, to discuss the potential obstacles in such a path, to 





propose techniques for overcoming those obstacles, and finally, to 
present a picture of what a commercial HDR facility may look like 
near the beginning of the next century. 14 refs., 3 figs., 2 tabs. 


16583 (LA-UR—91-1279) The design and construction of a 
hot dry rock pilot plant. Ponden, R.F. Los Alamos National Lab.., 
NM (USA). [1991]. 4p. Sponsored by USDOE, Washington. DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-9103105-4: 9. 
geothermal program review: the geothermal partnership—industry, 
utilities and government meeting the challenges of the 90’s, San 
Francisco, CA (USA), 19-21 Mar 1991). Order Number 
DE91011406. Source: OSTI; NTIS; GPO Dep. 

The geothermal energy program at the Los Alamos National 
Laboratory is directed toward demonstrating the potential of the hot 
dry rock (HDR) technology as an alternate energy source. Since 
the inception of the program, scientists and engineers have per- 
fected drilling and fracturing techniques to create underground 
reservoirs for the purpose of tapping the potential heat energy from 
the hot rock in the earth. One of the achievements to date has 
been the creation of a reservoir at the Laboratory's test site at Fen- 
ton Hill, New Mexico. This reservoir, located at a depth of 12,000 
feet below the suriace of the earth, has an estimated fluid capacity 
of one million gallons within the large volume of fractured rock. To 
evaluate the thermal power potential of this reservoir, preparations 
are currently underway to conduct a test which will entail the circu- 
lation of fluid through the reservoir by the injection of water at high 
pressures. A major part of the preparations involves the building of 
a demonstration pilot plant. The process concept poses a number 
of unique technical challenges with regard to the design and con- 
struction of the equipment and facilities. This paper reviews the 
system design and operating features of this piant. 3 refs., 4 figs. 
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Refer also to citation(s) 16582 


16584 (EGG-M-91026) Analysis of reinjection strategies 
for The Geysers. Shook, M.; Faulder, D.D. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-761D01570. (CONF- 
910125-2: 16. annual workshop on geothermal reservoir 
engineering, Stanford, CA (USA), 22-24 Jan 1991). Order Number 
DE91010059. Source: OSTI; NTIS; GPO Dep. 

The Geysers has undergone severe pressure decline in recent 
years, and reinjection of condensate is thought to be one key to 
sustaining current steam production. Other methods of pressure 
maintenance include load cycling, or reduction of steam production 
during off-peak hours. It is likely that a combination of these two 
will prove to be optimum in providing pressure and fluid mainte- 
nance. This paper presents preliminary results of a study of 
various injection schemes for The Geysers. A number of injection 
scenarios are investigated, and an optimum scheme (based on 
specific parameters) is identified for two different quantities of rein- 
jection. 9 refs., 14 figs., 1 tab. 


16585 (LA-UR-91-1313) Recent progress in HDR reservoir 
engineering. Brown, D.W. Los Alamos National Lab., NM (USA). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-9103105-5: 9. geothermal pro- 
gram review: the geothermal partnership—industry. utilities and 
government meeting the challenges of the 90's. San Francisco, CA 
(USA), 19-21 Mar 1991). Order Number DE91011438. Source: 
OSTI; NTIS; GPO Dep. 

In the past two years. three very significant advances have been 
made in our understanding of the behavior and properties of Hot 
Dry Rock (HDR) geothermal reservoirs. First, we have determined 
that the rate of water loss from such deep, engineered reservoirs — 
previously thought to be a major problem — is minimal in the 
absence of reservoir growth, even under considerably elevated op- 
erating pressures. Second, a new method has been developed for 
determining the volume of hot fractured rock accessible to circulat- 
ing water: i.e., the size of the HDR reservoir. This technique, after 
appropriate verification, will allow operators to actually quantify the 
size of the available thermal resource before power plant design 
and installation. Finally, the partitioning of reservoir fluid storage 


15 GEOTHERMAL ENERGY 
1510 Direct Energy Utilization 


between the matrix microcracks and the network of joints has been 
measured at two pressure levels, one above and one below the 
joint opening pressure for the most favorably oriented set of joints 
The observed difference in the storage partitioning above and be- 
low this threshold pressure is quite pronounced, particularly for the 
microcrack fraction. For any given HDR site, the measurement of 
this pressure-dependent storage partitioning may provide guidance 
as to the optimal method of reservoir production. 6 figs., 3 tabs. 


16586 (LBL-30161) Two-phase flow visualization and rele- 
tive permeability measurement in transparent replicas of 
rough-walled rock fractures. Persoff, P.; Pruess. K.: Myer, L. 
Lawrence Berkeley Lab., CA (USA). Jan 1991. 11p. Sponsored by 
USDOE. Washington, DC (USA). DOE Contract AC03-76SF00098 
(CONF-910125-3: 16. annual workshop on geothermal reservoir 
engineering. Stanford. CA (USA), 22-24 Jan 1991). Order Number 
DE91011877. Source: OSTI; NTIS; GPO Dep. 

Understanding and quantifying multi-phase flow in fractures is 
important for mathematical and numerical simulation of geothermal 
reservoirs, nuclear waste repositories. and petroleum reservoirs. 
While the cubic law for single-phase flow has been well estab- 
lished for parallel-piate fractures theoretically and experimentally, 
no reliable measurements of multi-phase flow in fractures have 
been reported. This work reports the design and fabrication of an 
apparatus for visualization of two-phase flow and for measurement 
of gas-liquid relative permeability in realistic rough-walled rock frac- 
tures. A transparent replica of a natural rock fracture from a core 
specimen is fabricated by molding and casting in clear epoxy. Si- 
muttaneous flow of gas and liquid with control of capillary pressure 
at inlet and outlet is achieved with the Hassler “sandwich” design: 
liquid is injected to the fracture through a porous block, while gas 
is injected directly to the edge of the fracture through channels in 
the porous biock. A similar arrangement maintains capillary separa- 
tion of the two phases at the outlet. Pressure drops in each phase 
across the fracture, and capillary pressures at the inlet and outlet, 
are controlled by means of pumps and needie valves, and are 
measured by differential and absolute pressure transducers. The 
clear epoxy cast of the natural fracture preserves the geometry of 
the fracture and permits visual observation of phase distributions. 
The fracture aperture distribution can be estimated by filling the 
fracture with a dyed liquid, and making pointwise measurements of 
the intensity of transmitted light. 


16587 (SAND—91-0487C) Progress in The Lost Circulation 
Technology Development Program. Glowka, D.A.; Schafer, D.M.; 
Loeppke, G.E.; Wright, E.K. Sandia National Labs., Albuquerque, 
NM (USA). [1991]. 18>. Sponsored by USDOE. Washington, DC 
(USA). DOE Contract AC04-76DP00789. (CONF-9103105-1: 9. 
geothermal program review: the geothermal partnership—industry, 
utilities and government meeting the challenges of the 90’s, San 
Francisco, CA (USA), 19-21 Mar 1991). Order Number 
DE91009889. Source: OSTI; NTIS; GPO Dep. 

Lost circulation is the loss of drilling fluid from the wellbore to 
fractures or pores in the rock formation. In geothermal drilling, lost 
circulation is often a serious problem that contributes greatly to the 
cost of the average geothermal well. The Lost Circulation Technol 
ogy Development Program is sponsored at Sandia National 
Laboratories by the US Department of Energy. The goal of the pro- 
gram is to reduce lost circulation costs by 30-50% through the 
development of mitigation and characterization technology. This 
paper describes the technical progress made in this program dur- 
ing the period April, 1990—March, 1991. 4 rets., 15 figs., 1 tab. 
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16588 § (CONF-901294-Absts., pp. 45-48) Study on the ther- 
mal environment in the log cabin. Part 2.: Discussion on the 
floor heating with steam and heat storage of earth. Ishihara, O. 
(Kumamoto University, Kumamoto (Japan). Faculty of Engineer- 
ing). Japan Solar Energy Society, Tokyo (Japan). 6 Dec 1990. 
329p. (In Japanese). From 1990 Japan Solar Energy Society 
(JSES) and Japan Wind Energy Association (JWEA) joint conter- 
ence; Kawasaki (Japan): 6-7 Dec 1990. In Abstracts of 1990 JSES 
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(Japan Solar Energy Society) -JWEA (Japan Wind Energy Associa- 
tion) Joint Conference. Order Number DE91778302. Source: 
OSTI; NTIS (US Sales Only). 

In a previous paper we have presented an outline of the log 
cabin situated at Oguni in Kumamoto. The present paper, as part 
of a consideration of utilization of local natural energy, includes an 
examination of temperature measurements taken during the winter 
when the floor heating was operated using geothermal steam. The 
impact of contact between the earth and the floor are also investi- 
gated. To evaluate the use of steam from a geothermal steam well, 
a simple steam-water heat exchanger was made, and hot water 
was circulated through coiis embedded in the floor. Surface tem- 
perature of the floor varied between 20 - 27 centigrade, while the 
difference in temperature between the water at the point of inlet 
and outlet was about 3.5 centigrade, and minimum room air tem- 
perature exceeded 10 centigrade even during severe winter 
conditions, the average air temperature in the room was 15 - 20 
centigrade. Additionally, an earth-contact floor was used in order to 
maintain a stable indoor thermal environment. Results gathered 
over a period exceeding two years demonstrate that heat stored in 
earth operates as a source of heat in winter, and a cooling source 
during the summer. 1 ref., 8 figs. 
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1605 Environmental Aspects 


16589 (ETSU-TID—4076) Distribution studies of waders and 
sheliduck in the Severn Estuary. Parts 1 and 2. Clark, N.A. AEA 
Environment and Energy, Harwell (UK). Energy Technology Div.; 
British Inst. for Ornithology, Tring (UK). 1990. 188p. Order Number 
DE91774538. Source: OSTI; NTIS (US Sales Only). 

The project had three main objectives: 1. to obtain a second 
winter of comprehensive data relating to the overall numbers and 
patterns of low tide distribution of waders and Shelduck throughout 
the Severn Estuary in the United Kingdom, 2. to obtain information 
spanning the tidal cycle on the usage of intertidal habitat by 
waders and Shelduck at five key sites on the Severn, 3. Using the 
information obtained, to refine the conclusions of the report of the 
first year of monitoring. (author). 


16590 (ETSU-TID-4078) Vane shear and rheological mee- 
surement of estuarine muds. James, A.E.; Stone, S.J. AEA 
Environment and Energy, Harwell (UK). Energy Technology Div.; 
East Anglia Univ., Norwich (UK). School of Environmental Sci- 
ences. 1990. 59p. Order Number DE91774537. Source: OSTI; 
NTIS (US Sales Only). 

The principle aim of the present study is to determine the corre- 
lation of the yield stress of cohesive intertidal sediments measured 
with a field vane shear instrument with laboratory rheological 
measurements. The secondary aim is the correlation of soils con- 
sistency measurements (liquid limit, plastic limit and plasticity 
index) with rheological measurements. This information can be 
used to assist interpretation of fied vane shear and consistency 
measurements when the erodibility of cohesive sediments is 
considered, and will highlight areas worthy of more detailed investi- 
gation. Cohesive sediments trom the Severn and Mersey estuaries 
in the United Kingdom were studied. (author). 
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Refer also to citation(s) 16503 


1701 Resources and Availability (Climatology) 
Refer also to citation(s) 16608 


1704 Economic, Industrial, and Business Aspects 


16591 (EEV-90-01) Development tendencies of foreign 
windmilis. Danske Elvaerkers Forenings Udredningsatdeling 
(DEFU), Lyngby (Denmark). Nov 1990. 88p. (In Danish). Contract 
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ENS-151/89-38. Order Number DE91771888. Source: OSTI; NTIS 
(US Sales Only). 

EFP-89 

In 1989 the Danish government initiated an investigation of Den- 
mark's position in relation to other lands with regard to the level of 
wind turbine technology research and development, and cost 
efficiency, compared to foreign products in this field. The techno- 
logical niveau of windmills produced in many other countries are 
described in detail and development tendencies are also examined. 
Emphasis was also placed on cost efficiency in relation to the pro- 
duction of wind turbines. The wind turbines investigated were all 
larger than 50 kW and produced electricity for public distribution 
networks as it is claimed that these types are developing at the 
fastest rate. It was concluded that in some areas of windmill design 
and technology research in other countries was considerably more 
intensive than in Denmark. The report recommends areas for 
further Danish research. Detailed diagrams, charts and graphs il- 
lustrate the text. (AB). 


16592 (NEI-DK-524) Windmill economy: Investigation of 
the economy of private windmill development in Denmark 
based on results from questionnaires. Hjuler Jensen, P.; 
Morthorst, P.E.; Schmaltz-Joergensen, J. Risoe National Lab., 
Roskilde (Denmark). Jun 1990 48p. (In Danish). Contract EM- 
1364/88-10. Order Number DE91771921. Source: OSTI; NTIS (US 
Sales Only). 

EFP-88. 

For many years there has been a great deal of discussion about 
the economic aspects of owning a windmill in Denmark. Most peo- 
ple are unsure about the costs benefits of, for example, investing 
in components such as foundations, connecting to the general 
electricity network and possibilities for obtaining advice from spe- 
cialists etc., yet it has always been easy to obtain the price of the 
actual factory delivered windmill. It has also been easy to find out 
the annual yield of electric power but maintenance and operational 
costs have often been veiled in uncertainty. This was the reason 
why the test station for wind tubines at Risoe National laboratory 
was responsible for sending out questionnaires to a large number 
of windmill owners. The data thus acquired is presented and the 
calculations regarding windmill ownership economy are described 
and results explained in detail. (AB). 


16593 (NEI-DK-527) Review of the current situation of the 
Danish wind power industry. Gregersen, B.; Hoejbak, Aa. Dan- 
grid Consulting Group ApS, Moerke (Denmark). Dec 1990 15p. (In 
Danish). Contract ENS-UVE-90.0185. Order Number DE91771926. 
Source: OSTI; NTIS (US Sales Only). 

The aim was to discover possibilities for cooperation within the 
Danish wind power industry which do not involve fusions as the lat- 
ter solution does not seem currently feasible. The investigation 
involved windmill manufacturers, suppliers of components, consul- 
tants and the financial sector and was based on interviews. General 
conclusions based on these interviews are presented. (AB). 


16594 (RISO-M-2899, pp. 17-21) Investigation of the feasi- 
bility of joint production of decentralized wind energy systems 
tor the People’s Republic of China. Johansen, P. (COWiconsutt, 
Consulting Engineers and Planners, Virum (DK)); Johnson, J.P.; 
Lundsager, P. Risoe National Lab., Roskilde (Denmark). Meteorol- 
ogy and Wind Energy. Jan 1991. (CONF-900989-Exc.: European 
community wind energy conference and exhibition, Madrid (Spain), 
10-14 Sep 1990). In Contributions from the Department of Meteo- 
rology and Wind Energy to the ECWEC’90 conference in Madrid, 
Spain. 76p. Order Number DE91771874. Source: OSTI; NTIS (US 
Sales Only). 

The Commission of the European Communities and the Zhejiang 
Provincial Science and Technology Commission have together sup- 
ported the Decentralized Energy Systems for China Project. The 
paper presents the approach, methods and results of the wind/ 
diesel part of the project, which aimed at supporting the establish- 
ment of a joint venture between a European wind turbine 
manufacturer and a Chinese industrial partner to produce wind/ 
diesel systems for the local market. A comprehensive integrated 
approach to the project was chosen, the parts of which are dis- 
cussed in the paper. The paper provides evidence of the good 





conditions for local production but also indicates why the joint ven- 
ture has not been established. (author). 
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16595 (ETSU-WN-5066) The prediction of propagation of 
noise from wind turbines with regard to community distur- 
bance. Pinder, J.N.; Price, M.A.; Smith, M.G. AEA Environment 
and Energy, Harwell (UK). Energy Technology Div.; Southampton 
Univ. (UK). Inst. of Sound and Vibration Research. 1990. 182p. 
Contract E/5A/CON/5066/1517. Order Number DE91774543. 
Source: OSTI; NTIS (US Sales Only). 

A study has been undertaken with the aim of providing assis- 
tance for the estimation of noise levels propagated from wind 
turbines. The estimated levels are for use in the assessment of en- 
vironmental impact of potential sites for wind turbine generators. A 
propagation model has been developed which takes account of the 
particular characteristics of wind turbine operation including source 
elevation and wind conditions. This is an efficient ray-tracing model 
which has been applied to a parametric study of propagation influ- 
ences. This has shown that there is an initial zone stretching from 
the wind turbine in which the influence of individual parameters is 
small and gradual, whilst beyond this zone much more complex ef- 
fects can be expected. The first zone reaches to several hundred 
metres downwind and background noise effects at large distances 
may cause this to be the region of dominant concern for some sites 
with few machines. The main characteristics predicted to have ma- 
jor influence on noise emission levels are identified. (author). 


1706 Wind Energy Engineering 
Refer also to citation(s) 16591 
16596 (CONF-901294—Absts., pp. 85-88) Turbine which is 


used as a wind turbine and watermill. Bonkobara, S. Japan 
Solar Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japan- 
ese). From 1990 Japan Solar Energy Society (JSES) and Japan 


Wind Energy Association (JWEA) joint conference; Kawasaki 
(Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES (Japan Solar 
Energy Society) -JWEA (Japan Wind Energy Association) Joint 
Conference. Order Number DE91778302. Source: OSTI; NTIS 
(US Sales Only). 

When we consider power generation there are three main types; 
hydroelectric, fossil fuel, and nuclear. In the case hydroelectric 
power, the facility usually involves construction of a large dam. In 
Kanko area there are organized waterways and always certain 
amount of water is flowing. In this study, the intention is to utilize 
energy that is natural and clean; that is water and wind. This study 
involves a consideration of the structure of the vertical-axis wind 
turbine with control system of the angle of incidence and the theory 
of the output-caliculation. This theory is able to be applied for the 
flow of water as well as the wind power, so that the vertical-axis 
wind turbine with control system of the angle of incidence men- 
tioned in this theory can be called as “a Wind Turbine and Water 
Mill” The study involved a consideration of the following matters: 
structure of the turbine; action of the blade; control system; theory 
of wind turbine; plane area of receiving wind; and efficiency of re- 
ceiving wind. 1 ref., 7 figs. 


16597 (CONF-901294—Absts., pp. 89-92) Experimental stud- 
ies on the pertormance of the auborotation vanes. Mashige, M. 
(Ashikaga Institute of Technology, Tochigi (Japan)); Soshino, M.; 
Shibata, M.; Kakita, Y.; Karata, M.; Ushiyama, |. Japan Solar En- 
ergy Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). 
From 1990 Japan Solar Energy Society (JSES) and Japan Wind 
Energy Association (JWEA) joint conference; Kawasaki (Japan); 
6-7 Dec 1990. In Abstracts of 1990 JSES (Japan Solar Energy So- 
ciety) -JWEA (Japan Wind Energy Association) Joint Conference. 
Order Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

Various kinds of autorotation vanes involving flat plates of curved 
plates have a long history of use. However, until now, no system- 
atic studies have been conducted regarding the performance of 
these wind rotors. in the work presented in this paper, a series of 
model rotors were tested in a wind tunnel to detrmine their perfor- 
mance. The impact of the six design parameters on performance 
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of the blades was clarified. These six parameters were as follows: 
blade fin angles; number of blades; presence or absence of rotor 
gap; presence or absence of rotor endplates; radius of blade cur- 
vature; and fin length of the blades. As a result the following are 
obtained; the ratio of the fin length and the diameter of the blade 
0.15, the angle of the fin 90 degrees, the appropriate number of 
the blade 2. In the course of this study, we have investigated the 
impact of major design parameters of the autorotation blades, and 
we have determined the rotor configuration to produce maximum 
torque and power. 9 figs. 


16598 (CONF-901294—Absts., pp. 93-96) Studies of variable 
pitch and plural blade windmills. De, T. (Meisei University, 
Tokyo (Japan)). Japan Solar Energy Society, Tokyo (Japan). 6 Dec 
1990. 329p. (in Japanese). From 1990 Japan Solar Energy Society 
(JSES) and Japan Wind Energy Association (JWEA) joint conter- 
ence; Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES 
(Japan Solar Energy Society) -JWEA (Japan Wind Energy Associa- 
tion) Joint Conference. Order Number DE91778302. Source: 
OSTI; NTIS (US Sales Only). 

Naturally occurring winds are continuously subject to change in 
three dimensions with respect to direction and speed. In designing 
a windmill, it is essential to consider that at any one time each part 
of the windmill is subject to different forces. As a result, the 
efficiency of the windmill can be substantially reduced due to exfoli- 
ation. Nowadays, the most commonly used windmills are those 
with wariable pitch blades, and those with fixed pitch blades, and 
therefore, we considered experimentation with a variable pitch and 
plural blade windmill was desirable. Instead of the customary wind- 
mill blades, a small plural blade that turned freely round the center 
of the blade axis was used. A Clark-Y blade-form windmill was 
constructed and used to measure the angle of the blades and the 
power which affects on the blades and the rotary power. A control 
mechanism using pull springs and push springs produced good re- 
sults in experiments. As a result the change of the blade angle is 
in propotion to the wind speed when the wind speed is above the 
certain level. 6 refs., 14 figs. 


16599 (CONF-901294—Absts., pp. 129-132) Wind tunnel test 
for aerodynamic characteristics of rotor for wind turbine sys- 
tem in antarctica. Kimura, S. (Kanagawa Institute of Technology, 
Kanagawa (Japan)); Ishizawa, K.; Ichikawa, Y.; Takanaga, T. 
Japan Solar Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. (in 
Japanese). From 1990 Japan Solar Energy Society (JSES) and 
Japan Wind Energy Association (JWEA) joint conference; 
Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES 
(Japan Solar Energy Society) -JWEA (Japan Wind Energy Associa- 
tion) Joint Conference. Order Number DE91778302. Source: 
OSTI; NTIS (US Sales Only). 

Wind tunnel tests were performed on a model of the wind turbine 
system to be located in Antarctica, in order to estimate its power 
output. The main purpose was to verify whether or not the system 
would be able to generate the required amount of power. The rotor 
specification was determined duly reflecting the environmental con- 
ditions and also the severe conditions regarding the transportation 
and the installation in Antarctica. A double bladed, upwind type 
configuration was used with wing sections along the entire blade. 
Absence of pitching and directional control were innovative design 
elements. The object of this study is to examine if the system 
works to meet the requirements under the severe condition. The 
tests indicated that the power output of the system will be able to 
meet the requirements placed upon it. 4 refs., 11 figs., 1 tab. 


16600 (CONF-901294—Absts., pp. 133-136) Field testing of 
the straight wing non-articulated vertical axis wind turbines. 
Seki, K. (Tokai University, Kanagawa (Japan)); Shimizu, Y.; Otani, 
|. Japan Solar Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. 
(In Japanese). From 1990 Japan Solar Energy Society (JSES) and 
Japan Wind Energy Association (JWEA) joint conference; 
Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES 
(Japan Solar Energy Society) -JWEA (Japan Wind Energy Associa- 
tion) Joint Conference. Order Number DE91778302. Source: 
OSTI; NTIS (US Sales Only). 

The SW-VAWT (straight wing vertical axis wind turbine) system 
features several straight wings along its vertical axis, and is non- 
articulated. Several field experiments were conducted previously to 
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examine the characteristics of this system, however, these were 
mainly for the study of the numbers of the blades. This paper 
presents the impact of parameters (airfoil characteristics, solidity, 
etc.) on performance, and the power coefficient of the turbine is 
calculated using statistical methods. As for applications in the elec- 
tric power and agricultural fields, we have conducted testing in 
order to determine the power coefficient. The measured data ob- 
tained in the course of this testing approximated to the theoretical 
values, and therefore, good results were achieved. We have 
demonstrated that by paying careful attention during the design 
stage, it is possible to realize a turbine system with an excellent 
pertormance. 6 refs., 12 figs., 1 tab. 


16601 (ECN-C—91-001) Wind field simulation: Overview 
and analysis of methods. Dragt, J.B. Netherlands Energy Re- 
search Foundation, Petten (Netherlands). Jan 1991. 23p. (in 
Dutch). Contract TNO-MT 11.00512. Order Number DE91767295. 
Source: OSTI; NTIS (US Sales Only). 

Within the framework of the project ‘Development of a wind 
simulator to calculate fatigue of wind turbines’ an overview is pre- 
sented of a number of methods to digitally simulate a stochastic 
field of given specifications (within the frequency domain). The 
applicability of the methods to simulate wind fields has been inves- 
tigated for several conditions. Stationarity (for the dimension time) 
and homogeneity (for the dimension space) of the simulated 
process make it possible to develop simple methods, based on in- 
verted Fourier transformations. The processes can be formulated 
as multivariate as well as multidimensional processes or a mix of 
both. From the analysis two methods appear to be promising: 
SANDIA and SWIFT. However both programs need to be elabo- 
rated and simplified for which the TURBU modes can be used. 
SANDIA and SWIFT are three-dimensional wind simulation pro- 
grams. TURBU calculates load fluctuations and the response of 
rotor systems in turbulent wind fields. 12 refs. 


16602 (ECN-RX-91-002) Fast three-dimensional wind sim- 
ulation and the prediction of stochastic blade loads. Winkelaar, 
D. Netherlands Energy Research Foundation, Petten (Nether- 
lands). Jan 1991. 28p. Order Number DE91767291. Source: OST]; 
NTIS (US Sales Only). 

Various methods have been developed to simulate numerically a 
turbulent wind field. A very promising, but for large fields computa- 
tionally expensive, method (the ‘Sandia method’) is described by 
Veers. An important step in this method is the factorization of the 
spectral matrix: S = HH". To this end ‘Cholesky decomposition’ is 
used. This factorization method is largely responsible for the long 
run times. A factorization method is described which is at least an 
order of magnitude faster than Cholesky decomposition. Significant 
savings in computer time are achieved by taking advantage of the 
special form of the spectral matrix, assuming that the coherence is 
uniform over the rotor plane. A computer program, SWIFT (Simula- 
tion of Wind Fields in Time), utilising this fast factorization was 
developed. To gain insight into the usefulness of SWIFT, the simu- 
lated wind speed time series are used as input for the structural 
dynamics program PHATAS (Program for Horizontal Axis Wind Tur- 
bine Analysis and Simulation). The results of computations with 
PHATAS are compared with measurements of field tests done on 
the experimental horizontal axis wind turbine, the 'HAT25’. 10 figs., 
25 refs. 


16603 


(ETDE-IT-91-21) Testing of wind-electric pumps at 
ENEA test facility. Faichetta, M.; Prischich, D. ENEA, Rome 
(Italy). 1989. 11p. (CONF-8906399-1: International conference on 
energy options and the rural sector in developing countries (LDC), 


Bologna (Italy), 28 Jun 1989). Order Number DE91769452. 
Source: OSTI; NTIS (US Sales Only). 

From international conference on energy options and the rural 
sector in developing countries (LDC); Bologna, Italy (28-29 June 
1989). 

High pumping power, long pump life and the possibility to posi- 
tion the wind generator far away from the well are some of the 
favourable features foreseen for wind-electric water pumps. In or- 
der to get field experience on this application of wind generators, 
ENEA (italian Commission for Nuclear and Alternative Energy 
Sources) set up a test facility, comprising a 100 m deep closed 
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loop well. A plant composed of a Riva Calzoni (Italy) single blade, 
3.5 kW rated wind generator, feeding a 1.5 kW submersible pump, 
is actually under test. 


16604 (ETSU-WN-5020) Wake measurements on the Nibe 
wind turbines in Denmark. Taylor, GJ. AEA Environment and 
Energy, Harwell (UK). Energy Technology Div.; National Power, 
Leatherhead (UK). Technology and Environment Centre. 1990. 
117p. Order Number DE91774535. Source: OSTI; NTIS (US Sales 
Only). 

The upstream rotors in wind turbine clusters will produce low ve- 
locity turbulent wakes which will both reduce the power output and 
increase the dynamic loads on the downwind turbines. A consider- 
able body of data has been collected from the two 630kW Nibe 
turbines in Denmark, which are separated by 200m (5 rotor diame- 
ters). The velocity deficits and turbulence intensities within a wake 
under a variety of operating conditions downstream of a turbine 
have been compared with existing information on wake structure 
obtained from both small-scale wind tunnel tests and from earlier 
fied measurements and also with the prediction of numerical wake 
models. The spectral characteristics of the turbulence in the wake 
and the power losses are compared with those predicted by wind 
farm models and an aerodynamic model of the rotor. Both the de- 
terministic and stochastic loads imposed on a rotor operating in a 
wake region have been examined and compared with those pre- 
dicted by a structural model. The fatigue damage rates to and 
extreme loads on a turbine in a wake region have also been exam- 
ined. (author). 


16605 (ETSU-WN-5094) Investigation into the effect of tur- 
bine rotation on the maximum lift coefficient. Brown, C.J.; 
Graham, J.M.R. AEA Environment and Energy, Harwell (UK). En- 
ergy Technology Div.; imperial Coll. of Science, Technology and 
Medicine, London (UK). Dept. of Aeronautics. 1990. 61p. Order 
Number DE91774552. Source: OSTI; NTIS (US Sales Only). 

Measurements of aerodynamic pressures on a twin bladed rotor 
up to and beyond the region of stall have been made. Pressure 
distributions for sections at all radii measured exhibit evidence of 
delayed stall and are non-typical of two-dimensional flow. The max- 
imum suction pressure attainable at each section becomes 
monotonically larger towards the hub. The resulting lift coefficients 
plotted against angle of attack show that there is a substantial dif- 
ference between what would be predicted by blade element theory 
and the measured values. (author). 


16606 (ILR-Mitt—236(1990)) Equations of motion and stabil- 
ity analysis of one-blade and two-blade wind turbines with 
FE-modelled tower or pole. Ackva, J. Technische Univ. Berlin 
(Germany, F.R.). inst. tuer Luft- und Raumfahrt. Aug 1989. 80p. (in 
German). Order Number DE91782555. Source: OSTI; NTIS (US 
Sales Only). 

Two types of wind turbines are investigated: (1) Rigid, two- 
bladed systems with two rotor blades rigidly attached to the hub; 
(2) “Pendulum systems’, whose rotor has either one rigid blade 
and counterweight or two rigid blades which are attached to the 
hub via a pendulum joint inclined to the rotor plane at an angle of 
63 and which are supported on the hub by a pendulum spring and 
a damping element. Linear, periodically time-variant equations of 
motion are established and tested for stability using Floquet’s 
method for the mechanical models of both systems, which model 
the tower head as a system of multiple rigid bodies comprising a 
basket, hub, and rotor and a FE tower or pole (anchored with ca- 
bles) but take no account of air forces and wing elasticities. The 
following main results are obtained using realistic construction 
data: (1) Rigid systems are less susceptible to instabilities than 
pendulum systems; (2) only 3 or 4 degrees of freedom are 
required for satisfactory modelling of the stability limits in the tech- 
nically relevant speed range; (3) systems with passive wind 
tracking (wind vane) exhibit a strong instability at high speed which 
may range down to the normal operating speed if the resetting air 
forces are too weak. (orig/HW). 


16607 (NEI-DK-520) Where shall we put the windmilis?. 
Nellemann Raadgivende Ingenioerer og Planiaeggere A/S, Aarhus 
(Denmark); Sun Media, Copenhagen (Denmark). [1990] 18p. (in 





Danish). Contract ENS-UVE-90.0084. Order Number DE91771913. 
Source: OSTI; NTIS (US Sales Only). 

In Lemvig and Slagelse (Denmark) members of two associations 
(Danmarks Naturfredningsforening: Danish Society for Nature 
Preservation, and Danske Vindkraftvaerker: Association for wind 
power plants) have offered suggestions for the location of wind tur- 
bines in their areas. It can happen that conflicting interests arise 
between energy demands and nature conservation. Efforts are be- 
ing made to coordinate these interests and the information leaflet 
is produced in order to stimulate debate and inform the general 
public of the principles at stake so that it also can influence plan- 
ning decisions in relation to this issue. (AB). 


16608 (RISO-M-2899) Contributions from the Department 
of Meteorology and Wind Energy to the ECWEC’90 conterence 
in Madrid, Spain. Lundtang Petersen, E. (ed.). Risoe National 
Lab., Roskilde (Denmark). Meteorology and Wind Energy. Jan 
1991. 76p. (CONF-900989-Exc.: European community wind en- 
ergy conference and exhibition, Madrid (Spain), 10-14 Sep 1990). 
Order Number DE91771874. Source: OSTI; NTIS (US Sales Only). 

The participation of the Meteorology and Wind Energy Depart- 
ment in the European Community Wind Energy Conference and 
Exhibition (ECWEC’90) 10-14 September in Madrid, Spain involved 
the presentation of 13 papers by members of the department as 
authors and co-authors. This report gives the full set of papers. 
(author) 10 tabs., 77 ills., 144 refs. 


16609 (RISO-M-2899, pp. 5-9) An integrated rotor and tur- 
bulent wake model compared with experiment. Aagaard 
Madsen, H. (Risoe National Laboratory, Roskilde (DK)); Schmidt 
Paulsen, U. Risoe National Lab., Roskilde (Denmark). Meteorology. 
and Wind Energy. Jan 1991. (CONF-900989-Exc.: European com- 
munity wind energy conference and exhibition, Madrid (Spain), 
10-14 Sep 1990). In Contributions from the Department of Meteo- 
rology and Wind Energy to the ECWEC’90 conference in Madrid, 
Spain. 76p. Order Number DE91771874. Source: OSTI; NTIS (US 
Sales Only). 

A two-dimensional integrted rotor and wake model is presented 
and results are obtained for flows with high disc-loadings exceed- 
ing local thrust coefficients of 1 on a Vestas V27 HAWT. The 
model is based on the actuator disc concept and the describing 
equations are the EULER equations but combined with the main 
turbulent stress component in the wake of the rotor. Numerical re- 
sults showing the near wake flow are presented and the influence 
of the strength of the eddy viscocity is considered. Comparisons 
are made with Glauerts empirical curve for the relation between in- 
terterence factor and rotor thrust coefficient and a good agreement 
was found for local thrust coefficients up to 1.40. The computed 
near wake flow is compared with measurements of the axial veloc- 
ity at three stations behind a 20 m HAWT. The experimental 
velocity recovery is much stronger than the computed values but 
some of this discrepancy is probably due to the instantaneous vari- 
ations in wind direction which will average the experimental wake 
profile. Finally, a comparison is made between computed and mea- 
sured flapwise bending moments on a 26 m HAWT operating in 
the near wake of a 27 m HAWT. The computed bending moments 
are considerable sensitive to changes of the eddy viscosity 
strenght. A good agreement between predicted and measured data 
has been obtained at different degrees of wake immersion for 
values of the eddy viscosity strenght corresponding to a two- 
dimensional turbulent jet. (author) 12 refs. 


16610 (RISO-M-2899, pp. 11-15) Dynamics of a stall regu- 
lated horizontal axis wind turbine using a nonlinear time 
domain model. Petersen, J.T. (Department of Meteorology and 
Wind Energy, Risoe National Laboratory, Roskilde (DK)); Madsen, 
P.H. Risoe National Lab., Roskilde (Denmark). Meteorology and 
Wind Energy. Jan 1991. (CONF-900989-Exc.: European commu- 
nity wind energy conference and exhibition, Madrid (Spain), 10-14 
Sep 1990). In Contributions from the Department of Meteorology 
and Wind Energy to the ECWEC’90 conference in Madrid, Spain. 
76p. Order Number DE91771874. Source: OSTI; NTIS (US Sales 
Only). 

A general aeroelastic finite element model for simulation of the 
dynamic response of horizontal axis wind turbines is presented. 
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The model has been developed with the aim to establish an effec- 
tive research tool which can support the general investigation of 
wind turbine dynamics and development of codes suitable for 
parametric studies. The model concentrates on the correct repre- 
sentation of the inertia forces in a form which makes it possible to 
recognize and isolate effects originating from specific degrees of 
freedom. The turbine structure is divided into substructures and 
nonlinear kinematic terms are retained in the equations of motion. 
Moderate geometric nonlinearities are allowed for. Turbulence and 
gravity are included in the loading. Simulation results for a typical 
three bladed wind turbine are presented. (author) 11 refs. 


16611 (RISO-M-2899, pp. 23-28) On the relative impor- 
tance of rotational, unsteady and three-dimensional effects on 
the HAWT rotor aerodynamics. Madsen, H.A. (The Test Station 
for Wind Turbines, Risoe National Laboratory, Roskilde (DK)); 
Christensen, H.F. Risoe National Lab., Roskilde (Denmark). Meteo- 
rology and Wind Energy. Jan 1991. (CONF-900989-Exc.: 
European community wind energy conference and exhibition, 
Madrid (Spain), 10-14 Sep 1990). In Contributions from the Depart- 
ment of Meteorology and Wind Energy to the ECWEC’90 
conterence in Madrid, Spain. 76p. Order Number DE91771874. 
Source: OST; NTIS (US Sales Only). 

The paper presents results from an experimental set-up which 
has been developed with the objective to identify the main mecha- 
nisms controlling the aerodynamic forces on a rotating HAWT 
blade. In particular, the measurements have been designed to 
quantify the importance of 3D flow effects, unsteady effects and ro- 
tary wing effects. The main features of the set-up are a modified 
full-scale HAWT blade enabling the measurement of local 
aerodynamic forces on three segments of the blade and the mea- 
surement of the relative inflow velocity vector to the biade with a 
five hole pitot tube. On the basis of these measurements, it is pos- 
sible to derive the airfoil characteristics as e.g. the \normal force 
coefficient vs. angle of attack (Cy, vs. a) at different radial positions 
on the blade. By comparing measurements on the blade when the 
rotor was stopped with data for normal operation, the influence of 
rotational effects as e.g. the centrifugal forces acting on the bound- 
ary layer of the blade has been investigated. So far the conclusion 
is that rotational effects are of minor importance. On the other 
hand, 3D flow effects caused by the finite aspect ratio of the blade 
and by spanwise pressure gradients along the blade surface seem 
to be of considerable importance for the local airfoil characteristics. 
This is based on measured Cy vs. a curves which seem to differ 
much from the tip to the root end of the blade and in particular 
when the blade is in stall. Finally, the measurements show that un- 
steady aerodynamics in the form of hysteresis loops on the Cy vs. 
@ curve are of major importance for the loading of a stalled rotor 
and probably is the most important of the above mentioned three 
effects. (author). 


16612 (RISO-M-2899, pp. 29-32) Operation experience of 
wind/diese| system on Dachen Island in P.R. China: EEC and 
Chine cooperation project. Wu Yundong (Zhejiang institute of 
Mechanical Science, Hangzhou, Zhejiang (CN)); Qiu Hongjia; 
Christiansen, H.; Soerensen, B.; Noergaard, P. Risoe National 
Lab., Roskilde (Denmark). Meteorology and Wind Energy. Jan 
1991. (CONF-90098S-Exc.: European community wind energy 
conference and exhibition, Madrid (Spain), 10-14 Sep 1990). In 
Contributions from the Department of Meteorology and Wind En- 
ergy to the ECWEC’90 conference in Madnd, Spain. 76p. Order 
Number DE91771874. Source: OSTI; NTIS (US Sales Only). 

The wind/diesel system on Dachen Island is part of an EEC- 
China cooperation project on decentralized energy systems. The 
system comprises three 55 kW wind energy converters, a 280 kW 
diesel generator set and a computerized wind/diese! control sys- 
tem. The equipment and a test center was installed in 1988. The 
monitoring of the pilot project during its first year of operation has 
been carried out by a joint Chinese-Europtean group. The Dachen 
Islands were selected as a typical example of an isolated commu- 
nity suited for implementation of this pilot system within the 
programme which also considers promotion of industrial coopera- 
tion, market investigations, and an economic analysis of the 
potential joint production. The electricity delivered from the wind 
park in 1989 totalled 253 MWh. The total electricity production of 
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the wind energy converters were 288 MWh, and the penetration of 
the WECs were 15.4%. The fuel saving accomplished by introduc- 
ing the wine energy converters was approximately 70 tons. The 
operating data fromt the first year of have been fed into a simula- 
tion program for estimating the economic performance of the wind/ 
diese! operation mode as compared with pure diesel operatin and 
with the supply of power through a sub-sea cable. It is concluded 
that the generator mode currently the last expensive one, but that 
the combined wind/diesel mode is comparable in costs. (author). 


16613 (RISO-M-2899, pp. 33-37) Recommendations for an 
European wind turbine standard load cases. Jensen, P.H. (The 
Test Station for Wind Turbines, Risoe National Laboratory, 
Roskilde (DK)); Hulle, F.J.L. Van. Risoe National Lab., Roskilde 
(Denmark). Meteorology and Wind Energy. Jan 1991. (CONF- 
900989-Exc.: European community wind energy conference and 
exhibition, Madrid (Spain), 10-14 Sep 1990). In Contributions from 
the Department of Meteorology and Wind Energy to the 
ECWEC’90 conference in Madrid, Spain. 76p. Order Number 
DE91771874. Source: OSTI; NTIS (US Sales Only). 

The Commission of the European Communities has organized 
and partly funded a process on establishing European Standards 
for wind turbines. The ultimate goal is the harmonization of stan- 
dards in Europe and the advancement of an open market for wind 
turbines in the European Community. The work is effectuated in 
international cooperation by the leading test stations for wind tur- 
bines. In the paper, the recommendation for a standard on design 
load cases is outlined. A system of load cases is defined, which is 
not only specific for wind turbine design, but also consistent with 
existing Eurocodes for design of structures. The activities result in 
a European agreement on wind turbine desing criteria. Moreover, 
there is a fruitful interaction with the simultaneous development of 
an IEC satety standard for wind turbines. (author). 


16614 (RISO-M-2899, pp. 39-44) Rotor loading: The influ- 
ence of dynamics. Rasmussen, F. (The Test Station for Wind 
Turbines, Risoe National Laboratory, Roskilde (DK)); Hauge Mad- 
sen, P. Risoe National Lab., Roskilde (Denmark). Meteorology and 
Wind Energy. Jan 1991. (CONF-900989-Exc.: European commu- 
nity wind energy conference and exhibition, Madrid (Spain), 10-14 
Sep 1990). In Contributions from the Department of Meteorology 
and Wind Energy to the ECWEC’90 conference in Madrid, Spain. 
76p. Order Number DE91771874. Source: OSTI; NTIS (US Sales 
Only). 

It is well known that the loading on a wind turbine is a combina- 
tion of turbulence induced loads and deterministic loads. The 
relative importance of the two depends upon the load in question. 
In the past the emphasis has been put on the blade loads whereas 
rotor loads,i.e. resulting loads affecting the main shaft and thus 
basic for the design of the whole wind turbine, has been less com- 
prehensively treated. In very simple design methods, cyclic blade 
loads can be reasonably estimated by including the turbulence in- 
duced loads as a factor to the deterministic part. This is however 
not the case of the cyclic rotor loads. They are mainly caused by 
the wind turbulence in combination with the dynamics of the wind 
turbine. Prediction of the rotor moments e.g. requires a detailed 
knowledge of the spatial distribution of the turbulence. This is due 
to these moments being caused by the lack of coherence in the 
instantaneous turbulent wind field across the rotor. A frequency do- 
main model has been developed to predict the turbulence induced 
part of the rotor loading and the total loading is obtained by con- 
verting to time domain and adding the deterministic part. From this 
the associated fatigue damage can be estimated by Rainflow 
Counting. The model predicts that rotor bending moments (tilt and 
yaw moments) are very sensitive to the tilt and yaw natural frequen- 
cies, in relation to the rotational frequency. A factor of two in cyclic 
loads between an optimum and a bad combination of these natural 
frequencies can easily be obtained. A considerable effort has been 
put into the verification of these predictions by measurements on 
different wind turbines and operation at different rotational speeds. 
The results verity that rotor loads can be reduced by proper the 
choice of flexibility or modal frequencies. (author) 12 refs. 


16615 (RISO-M-2899, pp. 45-51) Short term prediction of 
local wind conditions. Troen, |. (Risoe National Laboratory, 
Roskilde (DK)); Landberg, L. Risoe National Lab., Roskilde 
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(Denmark). Meteorology and Wind Energy. Jan 1991. (CONF- 
900989-Exc.: European community wind energy conference and 
exhibition, Madrid (Spain), 10-14 Sep 1990). In Contributions from 
the Department of Meteorology and Wind Energy to the 
ECWEC’90 conference in Madrid, Spain. 76p. Order Number 
DE91771874. Source: OSTI; NTIS (US Sales Only). 

In connection with power dispatching on a routine basis in power 
systems with a significant level of wind power penetration, it is im- 
portant to posses a reliable forecasting system for the prediction of 
wind conditions within a 36 hour time frame. This study aims at in- 
vestigating the skill of present forecasting systems fulfilling these 
conditions. In particular the prediction of wind conditions at specific 
sites situated in different topography (ex. mountainous and non- 
mountainous areas) and in different climatic settings (ex. Northern 
vs. Southern Europe). A complete prediction system consists of the 
following elements: - An operational large scale meteorological 
weather prediction model. - Routine data from the international ob- 
servational network for input to the weather prediction model. - 
Meso- and micrometeorological models for the translation of the 
larger scale weather prediction to wind conditions at specific sites. 
A study has been initiated under the EC-JOULE programme, which 
aims at investiagting the quality and reliability with which these ele- 
ments can perform when basis is taken in “state-of-the-art” models. 
The study involves two groups: a Danish (Risoe National Labora- 
tory and Danish Meteorological Institute) and a British (Rutherford 
Appleton Laboratory and the British Meteorological Office). (au- 
thor). 


16616 (RISO-M-2899, pp. 53-57) The Hjeardemaal escarp- 
ment experiment. Courtney, M. (Department of Meteorology and 
Wind Energy, Risoe National Laboratory, Roskilde (DK)); Hoe- 
jstrup, J.; Jensen, N.O. Risoe National Lab., Roskilde (Denmark). 
Meteorology and Wind Energy. Jan 1991. Contract EM-1264/86- 
5;Contract EM-1364/87-9. (CONF-900989-Exc.: European 
community wind energy conference and exhibition, Madrid (Spain), 
10-14 Sep 1990). In Contributions from the Department of Meteo- 
rology and Wind Energy to the ECWEC’90 conference in Madrid, 
Spain. 76p. Order Number DE91771874. Source: OSTI; NTIS (US 
Sales Only). 

A field experiment was conducted in order to measure the flow 
over a moderate escarpment. The experiment took place at Hjarde- 
maal in northern Jutland on an escarpment that is 16 m high and 
has approximately the form of a 30 deg. ramp over a width such 
that it may be considered as essentially two-dimensional. Both 
mean and turbulence parameters were measured from an array of 
instruments including cup, propellor and sonic anemometers, 
deployed on 11 masts in a line from 400 m upstream of the ex- 
carpment to 300 m downstream. The data acquisition system 
comprised 3 personal computers, distributed over the mast line in 
order to minimize cable lengths. Sampling on a total of 80 chan- 
nels occured synchronously on the three computers for up to 12 
hours at a time. Data were recorded in generally light winds, with 
the wind blowing both up and down the escarpment. Preliminary 
results indicate that for wind blowing up the escarpment the imme- 
diate overspeed is modelled reasonably well but that the models 
tend to over-predict the decay of overspeed. This would suggest 
that the precise siting of wind turbines on such terrain features is 
less critical than previously assumed. (author). 


16617 (RISO-M-2899, pp. 59-63) Turbulence measurements 
in ae windtarm. Hoejstrup, J. (Department of Meteorology and 
Windenergy, Risoe National Laboratory, Roskilde (DK)). Risoe Na- 
tional Lab., Roskilde (Denmark). Meteorology and Wind Energy. 
Jan 1991. Contract EN3W-0068-DK. (CONF-900989-Exc.: Euro- 
pean community wind energy conference and exhibition, Madrid 
(Spain), 10-14 Sep 1990). In Contributions from the Department of 
Meteorology and Wind Energy to the ECWEC’90 conference in 
Madrid, Spain. 76p. Order Number DE91771874. Source: OSTI; 
NTIS (US Sales Only). 

Data from a field program on a wind farm in Denmark is 
reported. High frequency measurements of windspeeds and direc- 
tions at several heights were measured inside the windfarm as well 
as upstream of the farm. Also mean power output and power fluc- 
tuation levels were measured. The results have been compared 
with the simple Risoe PARK model for average power output of a 





windfarm. The model was shown to be capable of accurately mod- 
elling the wind farm output. The turbulence inside the farm was 
investigated in detail. The average levels of turbulence in such a 
farm seem to reach an equilibrium level of 20-25% at the highest 
point of the measurements, 30 m (somewhat above hubheight) and 
still increasing with height. In order to create this level of turbu- 
lence by roughness only, you would require a freestream 
roughness length of the order of 0.5 m. The spectral decomposi- 
tion of the turbulent velocity fluctuations showed that the main 
amount of excess energy inside the farm compared with upstream, 
was found at a shallow maximum around 0.1 hz (or in terms of 
wavelength around 60 m). The turbulence inside the windfarm 
could not be described by ordinary homogenous terrain parameteri- 
zations, except for the vertical fluctuations that apparently attained 
a local equilibrium. The horizontal components were far from their 
equilibrium values. (author) 11 refs. 


16618 (RISO-M-2899, pp. 65-71) Uncertainties in energy 
production forecasting. Frandsen, S. (Dept. of Meteorology and 
Wind Energy, Risoe National Laboratory, Roskilde (DK)); Chris- 
tensen, C.J. Risoe National Lab., Roskilde (Denmark). Meteorology 
and Wind Energy. Jan 1991. (CONF-900989-Exc.: European com- 
munity wind energy conference and exhibition, Madrid (Spain), 
10-14 Sep 1990). in Contributions from the Department of Meteo- 
rology and Wind Energy to the ECWEC’90 conference in Madrid, 
Spain. 76p. Order Number DE91771874. Source: OSTI; NTIS (US 
Sales Only). 

The theoretical background for uncertainty analysis is summa- 
rized, and the theory is employed in evaluation of the uncertainties 
related to the determination of annual power output from a single 
wind turbine or a cluster of wind turbines. Because of resent work 
done under the auspices of the International Energy Agency, 
special emphasis is put on the error related to power curve mea- 
surements and the uncertainty is illustrated by an example. Thus, 
even limiting yourself to dealing with only a fraction (i.e. the power 
curve) of the general problem, the complexity is considerable. In 
many cases the uncertainty may be 10-15% on power curve deter- 
mination and more than 20% on wind resources. In fact, evidence 
in form of production statistics from a number of Danish wind tur- 
bines indicate that while the production forecast on average fits 
well, the standard deviation of the difference between the actual 
expected production is of the order 20-30%. (author) 15 refs. 


16619 (RISO-M-2899, pp. 73-78) Wind/diesel system mod- 
elling and design. infield, D.G. (Rutherford Appleton Laboratory, 
Chilton, Didcot (GB)); Lundsager, P.; Pierik, J.T.G.; Dijk, V.A.P. 
van; Falchetta, M.; Skarstein, O.; Lund, P.D. Risoe National Lab., 
Roskilde (Denmark). Meteorology and Wind Energy. Jan 1991. 
(CONF-90098S-Exc.: European community wind energy conter- 
ence and exhibition, Madrid (Spain), 10-14 Sep 1990). In 
Contributions from the Department of Meteorology and Wind En- 
ergy to the ECWEC’90 conference in Madrid, Spain. 76p. Order 
Number DE91771874. Source: OSTI; NTIS (US Sales Only). 

Significant progress has been made in the development of wind/ 
diesel technology over recent years, to the extent that wind/diesel 
systems can soon be considered for large numers of applications 
world wide where stand-alone power systems are required and 
where a suitable wind resource exists. Political instability in the 
Middle-East and the associated increase in oil prices make wind/ 
diesel technology even more economically attractive. However, if 
systems are to be properly designed and sized for particular appli- 
cations proven design tools need to be developed and made 
available. This paper’s primary task is to report progress already 
made towards this objective and to outline a CEC funded JOULE 
Project directed towards this. (author) 43 refs. 


16620 (RISO-M-2899, pp. 79-82) Wind resources in com- 
plex terrain, measurements and models. Lundtang Petersen, E. 
(Meteorology and Wind Energy Department, Risoe National Labo- 
ratory, Roskilde (DK)). Risoe National Lab., Roskikde (Denmark). 
Meteorology and Wind Energy. Jan 1991. (CONF-900989-Exc.: 
European community wind energy conference and exhibition, 
Madrid (Spain), 10-14 Sep 1990). In Contributions from the Depart- 
mem of Meteorology and Wind Energy to the ECWEC’90 
conference in Madrid, Spain. 76p. Order Number DE91771874. 
Source: OSTI; NTIS (US Sales Only). 
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The cost of generated electricity and the cost, performance and 
lifetime of wind generators are strongly dependent on the wind 
conditions at the site of the generators. During the last decade 
methods have been developed, which allow for reliable wind re- 
source assessments in landscapes of the type: Plains, water areas 
and gently undulating and hilly regions far away from high moun- 
tains. Reliable calculations further require meteorological data of a 
sufficient quality and geographical coverage. When it comes to pre- 
diction of wind conditions in mountainous terrain the situation is in 
general such that there exist few and often unreliable data, which 
are used by models that only contains part of the important 
physics. It is therefore a significant action in the EC-Joule program 
to improve the data coverage and quality in some EC mountainous 
regions. Further, the physics in the models will be strengthened, 
especially with respect to estimates of turbulence, gusts and ex- 
treme values. The nine collaborating organisations will perform 
measurements at sites in mountainous regions in Ireland, France, 
Portugal, Spain, Italy, Greece and Finland. The various tasks in- 
clude: Production of a users manual for climatological turbulence 
data. Further development of siting computer codes. Intensive 
measurements of turbulence and mean flow around a steep hill. 
Model validations. Measurements in areas where concentration 
effects are expected. Study of icing conditions and the effects of ic- 
ing on wind turbines. The main result of the work will be an 
extension of the European Wind Atlas database with the data in- 
cluded in supplementary volumes of the Atlas. Further a database 
containing the high frequency turbulence data is issued together 
with a user's manual. (author) 15 refs. 


16621 (RISO-M—2916) Loads on a horizontal axis wind tur- 
bine operating in wake. Voelund, P. Risoe National Lab., 
Roskikde (Denmark). Test Station for Wind Turbines. Feb 1991. 
68p. Contract EM-1364/90-0006. Order Number DE91771870. 
Source: OSTI; NTIS (US Sales Only). 

EFP-90. 

Risoe, at a distance of 54 m. Detailed measurements were per- 
formed of the flapwise blade bending moment in one bladeroot of 
the Nordex turbine, while it was operating partly in wake at the 
large generator at wind speeds of 6-9 m/s. The electrical power 
production of the two turbines was also measured. At different 
degrees of wake-cover, mean and standard diviation of azimuth- 
binned values of flapmoment as well as the power spectra of the 
flapmoment and of the deterministic and stochastic part of the flap- 
moment are presented. Mean values of the electrical power of the 
Nordex turbine show a roughly linear drop from 63 kW at wake- 
free operation to 0 kW at operation fully in wake. The width of the 
wake-induced power drop was 60 deg. The standard deviation of 
the flapmoment was 3-5 kNm during wake-free operation, and in- 
creased to local maxima of 10-12 kKNm 10 deg. - 20 deg. on each 
side of the line of the turbines. A local minimum of 8-10 kKNm was 
found at operation fully in wake. The mean curve of the standard 
deviation of the flapmoment was found not to be symmetric around 
the line of the turbines. The increase in standard deviation of 
flapmoment is caused by two effects. Firstly the wind speed fluctu- 
ations are higher in wake than in the surroundings. Secondly the 
blade once per revolution enters and leaves the low speed area of 
the wake. The second effect is responsible for the local maxima on 
each side of the line of the turbines. Results from a rather simple 
model based on the mass conservation law for an expanding 
wake, and for a rather complex model based on solution of the 
Euler-equations, with a term to model the Reynolds stresses, are 
presented. Both models are static and do not take structureal dy- 
namics into account. The agreement between the measured and 
the calculated flapmoments are surprisingly good. The results from 
the complex model is in slightly better agreement with the mea- 
sured values than the result from the simple model. (author) 54 
ills., 5 refs. 
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16622 (EPRI-GS—7248, pp. 18.1-18.5) Electricity and 
hydroger-rich fuels from coal. Mehta, B.R. (Electric Power Re- 
search Institute, Palo Alto, CA (USA)). Electric Power Research 
inst., Palo Alto, CA (USA); Technology Transition Corp., Washing- 
ton, DC (USA). Mar 1991. (CONF-9003246—: 1. annual meeting of 
the National Hydrogen Association (NHA), Washington, DC (USA), 
8-9 Mar 1990). In Transition strategies to hydrogen as an energy 
carrier: First annual meeting of the National Hydrogen Association. 
Proceedings. 244p. Source: Research Reports Center, PO Box 
50490, Palo Alto, CA 94303. 

The paper consists of viewgraphs which reviews the concept of 
integrated energy facilities for the production of steam, electric 
power, compressed air, and a range of chemicals and fuels. Coal- 
fired power plants of the future will be combined with coal 
gasification or coal gas fuel cells. The paper lists two conclusions: 
Hydrogen-rich fueled power plants will break the Rankine cycle 
barrier in the next century and Low emission and high efficiency re- 
quire integrated coal refinery with co-production of storable 
hydrogen-rich products for peaking piants. 


16623 (IVO-A-03/90) Modeling methods in power industry 
applications. Ruokonen, T. (imatran Voima Oy (IVO), Helsinki 
(Finland)); Seilonen, |. Imatran Voima Oy (IVO), Helsinki (Finiand). 
1990. 161p. (in Finnish). Order Number DE91771949. Source: 
OSTI; NTIS (US Sales Only). 

This report contains a survey on system models used in power 
industry applications. The starting point was that energy program is 
based on some models describing the system. The goal is to ex- 
amine what kind of models are used, how they are used and what 
kind of systems they belong to. This report is aimed to act as a 
catalog on conventional and knowledge-based models, used by 
program developers in choosing an appropriate model for their ap- 
plication. A model is defined here as a description of some objects 
or systems which are dealt with in the program. Thus, the model is 
always a means to make it easier to understand the nature and the 
operation of the system. In this report, different modeling methods 
and models are described and classified. The integration aspects 
of the models or systems are also studied. Models used both in 
power production and in transmission systems are described. To il 
lustrate different modeling methods in a more concrete manner, 
some example programs are introduced. 


16624 (NEI-DK-529) Operational experiences with natural 
gas in Denmark. Paamand, K. (|. Krueger AS (DK)); Petersen, F.; 
Wit, J. de. Krueger (i.) A/S, Copenhagen (Denmark); Dansk 
Gasteknisk Center A/S, Hoersholm (Denmark). Jun 1990 70p. (in 
Danish). Order Number DE91771935. Source: OSTI; NTIS (US 
Sales Only). 

An investigation has been carried out on 16 Danish natural gas 
turbine plants with 21 turbines. The aim was to evaluate the 
performance, efficiency, noise, emission and control systems by in- 
spection of the plants and interviews with the plant inspectors. 
(CLS). 


2002 Waste Management 
Refer also to citation(s) 16076, 16085 


16625 (CONF-9010367-, pp. 173-176) Study on long-term 
stability of chelate-treated EP ash. Noma, Y. (Hiroshima Prefec- 
tural Research Center for Environmental Science, Hiroshima 
(Japan)); Takada, A.; Takanobu, K.; Kodama, M. Japan Society of 
Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(In Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japn So- 
ciety of Waste Management Experts. Order Number DE91778366. 
Source: OSTI; NTIS (US Sales Only). 

Chelation-treated EP (electrostatic precipitator) ash collected 
from two waste processing plants are used to perform landfill tests 
at a waste landfill waste disposal site to determine the long-term 
Stability of the chelate-treated material. Chelation treatment is per- 
formed in the two plants for the prevention of Pb elution. Study 
results show that chelation treatment of EP ash generally serves 
for the preventing the elution of Pb. An adequate amount of a 


106 ERA Vol. 16, No. 7 


chelating agent should be used after considering its effect on 
safety. The Pb chelate reaches equilibrium in about three months 
after treatment, stopping the elution of Pb. Thus, chelation treat- 
ment is found to be effective for preventing the elution of heavy 
metals, though not having permanent effect. It should be noted, 
however, that this treatment is not effective for controlling the elu- 
tion of Na, K and Ca. Leaching of their salts should be well taken 
into account in performing landfill. 2 refs., 2 figs., 2 tabs. 


16626 (ECN-RX-91-007) The long-term behaviour of stabi- 
lized coal ash in the sea. Van der Sloot, H.A. (Netherlands 
Energy Research Foundation ECN, Petten (Netheriands)); Hockley, 
D.; Woodhead, P.M.J.; Roethel, F.J. Netherlands Energy Research 
Foundation, Petten (Netherlands). Jan 1991. 18p. Order Number 
DE91767318. Source: OSTI; NTIS (US Sales Only). 

Over an eight year period blocks of stabilized coal fly ash and 
flue gas desulfurization (FGD) scrubber sludge were placed in the 
Atlantic Ocean where they served as substrate for an artificial fish- 
ing reef. Structural tests have shown that these blocks have 
maintained their physical integrity over this extended time period. 
The concentrations of Ca, As, Sb and Mo have decreased. The 
concentrations of Mg, Na, Br and CO, have increased. The mass 
entering the block exceeds the leaching of inorganic constituents 
and probably results in the deposition of material in the pore 
spaces. This pore-blocking affects the diffusion of ions from the 
block and could potentially stop contaminant release to the overly- 
ing seawater. 6 figs., 6 refs., 3 tabs. 


16627 (EPRI-EN-6749, pp. 16.1-16.30) Description of the 
FASTCHEM code package with applications. Hostetler, C.J. 
(Battelle Pacific Northwest Laboratories, Richland, WA (USA)); 
Erikson, R.L.; Kincaid, C.T. Electric Power Research Inst., Palo 
Alto, CA (USA). 1990. (CONF-8905298—: Environmental research 
conference on groundwater quality and waste disposal, Washing- 
ton, DC (USA), 2-4 May 1989). In Proceedings: Environmental 
research conference on groundwater quality and waste disposal. 
503p. Source: Research Reports Center, Box 50490, Palo Alto, 
CA 94303. 

Utility fossil fuel combustion residues (fly ash, bottom ash, oil 
ash, and flue gas desulfurization (FGD) sludge) are by-products of 
electric power generation. More than 67 million metric tons of solid 
waste are produced annually and about 80% of the produced 
wastes are disposed of in over 1,000 solid-waste disposal facilities 
in the United States each year. As pond or rainwater infittrates 
through the disposed wastes in a landfill or a pond waste con- 
stituents may dissolve and leach from the waste unit. Leachate 
leaving the disposal facility can migrate through the subsurface en- 
vironment, interacting with ambient groundwaters, solids, and solid 
surfaces. Several chemical reactions that may occur change the 
solution concentrations of inorganic solutes along the migration 
path. The assessment of waste-disposal practices on groundwater 
quality is an important part of siting and engineering a disposal 
unit. The spatial and temporal distribution of solutes leached from 
utility waste impoundments is of particular interest because of the 
direct relationship to groundwater quality standards. 


16628 (EPRI-EN-6749, pp. 22.1-22.11) Redox modeling of 
arsenic in the presence of iron: Applications to equilibrium 
computer modeling. Runnelis, D.D. (Univ. of Colorado, Boulder 
(USA)); Skoda, R.E. Electric Power Research Inst., Palo Alto, CA 
(USA). Mar 1990. (CONF-8905298-—: Environmental research con- 
ference on groundwater quality and waste disposal, Washington, 
DC (USA), 2-4 May 1989). In Proceedings: Environmental re- 
search conference on groundwater quality and waste disposal. 
503p. Source: Research Reports Center, Box 50490, Palo Alto, 
CA 94303. 

Arsenic is one of the several trace elements found in coal, ash, 
and aqueous leachates from utility wastes. Because arsenic is 
toxic at high concentrations, the release, transport and fate of As in 
groundwater is important to utilities and environmental agencies. 
Considerable effort has been devoted to achieving an understand- 
ing of the chemical behavior of As in natural waters. A very 
comprehensive review of the chemical behavior of As in the envi 
ronment, including the toxicity of various compounds, was recently 
published. At a minimum, the mobility of arsenic in groundwater 





depends on the valence state, the pH, and the presence or ab- 
sence of other elements and chemical compounds. Arsenic tends 
to be more mobile in the 3+ valence state, under conditions of ex- 
treme acidity or alkalinity, and in the absence of Fe and Al. 


16629 (EPRI-EN-6749, pp. 23.1-23.24) Solubility and 
sorption of organic contaminants in complex mixtures: Impli- 
cations on contaminant release and mobilization at waste 
disposal sites. Pinal, R. (Univ. of Florida, Gainesville (USA)); Lee, 
L.S.; Rao, P.S.C.; Cline, P.V. Electric Power Research Inst., Palo 
Alto, CA (USA). Mar 1990. (CONF-8905298—: Environmental re- 
search conference on groundwater quality and waste disposal, 
Washington, DC (USA), 2-4 May 1989). In Proceedings: Environ- 
mental research conference on groundwater quality and waste 
disposal. 503p. Source: Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

The electric utility industry generates large amounts of a broad 
spectrum of organic wastes, which include the following: 
manufactured-gas-plant residues; various fuels, solvents and oils; 
coal-cleaning resiiues; scrubber sludges; and fossil-fuel combus- 
tion residues. This requires characterization of the total amounts 
and the release rates of the waste constituents from the waste ma- 
trix as well as their patterns of mobilization and dissipation in soils 
and groundwater. It is evident from the foregoing discussion that 
wastes generated from industrial activities almost invariably contain 
a variety of organic chemicals requiring scientific understanding of 
multiple solutes, multiple, solvents, and multiple phases. In addi- 
tion, in a waste there may be a number of other components, such 
as surfactants and dissolved humic materials; we will refer to these 
as facilitators because they generally increase solubility, decrease 
sorption, and facilitate transport of the organic contaminants. We 
are primarily interested in the environmental behavior of complex 
mixtures of waste constituents. While there is now a considerable 
amount of data on the fate and transport of single constituents, 
there is a paucity of information on the behavior of complex mix- 
tures. When chemicals are present as mixtures, they may influence 
each other’s properties, in turn altering their transport and fate 
characteristics in soils and groundwater. In this paper, we will 
present a brief overview of problems that must be overcome in 
dealing with complex mixtures of organic substances and methods/ 
approaches that are currently available to address these problems. 


16630 (EPRI-EN-6749, pp. 3.1-3.10) Isolation and identifi- 
cation of trace-element-containing solid phases. Mattigod, S.V. 
(Battelle, Pacific Northwest Laboratories, Richland, WA (USA)); 
Rai, D.; Amonette, J.E. Electric Power Research Inst., Palo Alto, 
CA (USA). 1990. (CONF-8905298-: Environmental research con- 
ference on groundwater quality and waste disposal, Washington, 
DC (USA), 2-4 May 1989). In Proceedings: Environmental re- 
search conference or groundwater quality and waste disposal. 
503p. Source: Research Reports Center, Box 50490, Palo Alto, 
CA 94303. 

A recent literature review indicated that characterization of solid 
byproducts from fossil tue! combustion is an important initial step in 
studies of leaching chemistry. That review pointed out that, among 
the many factors that can influence the composition of leachates, 
the most important is the type and quantity of elemental solid 
phases. Several studies have shown that the fly ash leachate con- 
centrations of trace elements may be regulated by sparingly 
soluble distinct or mixed solid phases that have rapid precipitatior/ 
dissolution kinetics. To use this information for predicting leachate 
composition over an extended time, more information is needed 
about the quantities and types of solid phases in fresh and 
weathered fossil fuel combustion solid byproducts. Although char- 
acterization of bulk samples of these byproducts provides useful 
intormation, it fails to provide data about elemental mass distribu- 
tion in different solid phases and types of specific solid phases, 
especially when an element is present in low concentrations (less 
than about 1%). Previous studies of fly ashes have indicated that 
certain elements may be enriched in the finer size fractions and in 
magnetic fractions. Therefore, a scheme based on size and density 
fractionation can be useful to isolate and characterize trace- 
element-enriched fractions from bulk fly ashes. Such a scheme and 
its usefulness are the topics of this paper. 
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16631 (EPRI-EN-6749, pp. 4.1-4.18) Identification of 
solubility-controlling solid phases in a large fly ash field 
lysimeter. Fruchter, J.S. (Battelle, Pacific Northwest Laboratories, 
Richland, WA (USA)); Rai, D.; Zachara, J.M. Electric Power 
Research Inst., Palo Alto, CA (USA). 1990. (CONF-8905298-: En- 
vironmental research conference on groundwater quality and waste 
disposal, Washington, DC (USA), 2-4 May 1989). In Proceedings: 
Environmental research conference on groundwater quality and 
waste disposal. 503p. Source: Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

The electric utility industry produces approximately 75 million 
tons of solid waste annually. This amount may double by the turn 
of the century. About 80% of this waste is disposed of on land, in 
either landfills or ponds. The vast majority of the waste consists of 
fly ash and bottom ash produced during the combustion of coal. 
Both fly ash and bottom ash are enriched in certain major and 
trace elements including arsenic, boron, cadmium, chromium, cop- 
per, molybdenum, selenium, and sulfur which have the potential for 
environmental impact if released in sufficient concentrations. It is, 
therefore, important to understand the chemical processes in the 
ash/water system that control the concentrations of these elements 
in the resulting leachate. Recent research in this area has concen- 
trated on a combination of laboratory ash characterization and 
fundamental studies of proposed solids or adsorbates that might 
contro! leachate concentrations. It therefore appeared useful to test 
whether the results of such studies could be applied to a field 
situation. The construction, in 1984, of a iarge field lysimeter con- 
taining fly ash and bottom ash at a utility site in the northeastern 
United States provided an opportunity to conduct such a test in a 
well-instrumented and well-characterized setting. 


16632 (KFK-PEF-77) Simultaneous dry SO.-sorption and 
catalytic NO,-reduction. Weisweiler, W. (Karisruhe Univ. (T.H.) 
(Germany, F.R.). Inst. fuer Chemische Technik); Schmitt, R.L. 
Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luttrein- 
haltung (PEF). Jan 1991. 184p. (in German). Contract PEF 
87/005/3. Order Number DE91769113. Source: OSTI; NTIS (US 
Sales Only). 

in the simultaneous working so calied WSONOx process a basic 
sorbent and a SCR-catalyst were injected in a fluidized bed system 
and are reacting with flue gas components. The sorbent material, 
calcined limestone or hydrated lime, as well as the SCR-catalyst 
based on SiOz and Al2O3, were used as pellets. The catalytically 
active compounds of the SCR-catalyst are the sulfates or oxides of 
iron and manganese. In the oxide form the transition metals iron 
and mangenese are catalytically active for the denitrification be- 
tween 200 and 350deg C, in the sulfatic form between 300 and 
450deg C. Contrary to the oxides of iron and manganese the sul- 
fates do not get poisenend by SO2 and do not produce reasonable 
mounts of N2O, which will form NOz in the free atmosphere. For 
the desulfurization process sorbents based on limestone were 
used. The sorbent has to be calcined or additionally hydrated to 
form a sorbent of high porosity. If the calcination process was car- 
ried out in a fluidized bed system such a high porosity of the 
sorbent is reached. This sorbent material showed the maximum of 
sulfation capacity at temperatures of about 500deg C. The maxi- 
mum of the sorbent utilization rate reaches for example an amount 
of about 0.4 within a reaction time of 15 minutes. In presence of 
additionally 10 V/O CO2 a huge amount of the sorbent got carbon- 
ated, especially in the temperature range between 500 and 700deg 
C. Calculations using the random pore model describe the behav- 
iour of the sulfation process of the sorbent in depence of reaction 
time. The sulfation of CaO is dependent on the diffusion of SO, 
through the product layer containing CaSO,4/CaSO3. (orig.) With 93 
figs., 27 tabs., 156 refs. 


2005 Environmental Aspects 
Refer also to citation(s) 16533, 16934, 18471 


2006 Economic, Industrial, and Business Aspects 


Refer also to citation(s) 16831 
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16633 (DOE/EIA-0455(89)) Electric plant cost and power 
production expenses 1989. USDOE Energy Information Adminis- 
tration, Washington, DC (USA). Office of Coal, Nuclear, Electric 
and Alternate Fuels. 29 Mar 1991. 134p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91010189. Source: 
OSTI; NTIS; GPO; GPO Dep. 

This publication presents electric utility statistics on power pro- 
duction expenses and construction costs of electric generating 
plants. Data presented here are intended to provide information to 
the electric utility industry, educational institutions, federal, state, 
and local governments, and the general public. This report primar- 
ily presents aggregate operation, maintenance, and fuel expense 
data about all power plants owned and operated by the major 
investor-owned electric utilities in the United States. The power 
production expenses for the major investor-owned electric utilities 
are summarized. Plant-specific data are presented for a selection 
of both investor-owned and publicly owned plants. Summary statis- 
tics for each plant type (prime mover), as reported by the electric 
utilities, are presented in the separate chapters as follows: Hydro- 
electric Plants; Fossil-Fueled Steam-Electric Plants; Nuclear 
Steam-Electric Plants; and Gas Turbine and Small Scale Electric 
Plants. These chapters contain plant level data for 50 conventional 
hydroelectric plants and 22 pumped storage hydroelectric plants, 
50 fossil-tueled steam-electric plants, 71 nuclear steam-electric 
plants, and 50 gas turbine electric plants. Among the operating 
characteristics of each plant are the capacity, capability, generation 
and demand on the pliant. Physical characteristics comprise the 
number of units in the plant, the average number of employees, 
and other information relative to the plant's operation. The Glos- 
sary section will enable the reader to understand clearly the terms 
used in this report. 4 figs., 18 tabs. 


16634 (DOE/IE-0020P) United States/Mexico electricity 
trade study. USDOE, Washington, DC (USA); Secretaria de Ener- 
gia, Minas e Industria Paraestatal, Mexico City (Mexico). Mar 1991. 
276p. Sponsored by USDOE, Washington, DC (USA). Order Num- 
ber DE91010316. Source: OSTI; NTIS; GPO Dep. 

During energy discussions between the United States and Mex- 
ico, it was suggested that the two countries revisit the issue of 
enhanced electricity trade because 10 years had elapsed since this 
issue was first studied. Responsibility to organize the updated 
study was jointly assigned to the US and to the Comision Federal 
de Electricidad (CFE). The study highlights the opportunities for in- 
creased cooperation among the electric utilities in the U.S. and 
Mexico. Direct benefits could include increased reliability of electric 
power service and cost savings through diversity of peak demand 
patterns and locational benefits associated with the siting of new 
generation sources. Indirect benefits could include improved eco- 
nomic and employment opportunities, especially in the border 
areas of both countries. While the study indicates that increased 
electricity trade is possible, there are significant technical and eco- 
nomic issues to consider. Any major increase in electricity trade 
would require a higher level of cooperation and coordination 
among utilities in both countries and would need to be preceded by 
a detailed analysis of associated benefits and costs (including envi- 
ronmental impacts) on both a short-term and a long-term basis. 
Whether US utilities and CFE decide to pursue specific projects 
will depend upon the need for and economics of those projects. 
The study recommends that the work begun by the two utility 
groups be continued. The study also recommends that regulators 
at all levels consider policies to increase coordination and review 
among all relevant parties so that unnecessary delays in planning 
and constructing needed facilities are avoided. 12 figs., 17 tabs. 


16635 (LBL-27286) Conservation screening curves to 
compare efficiency investments to power plants. Koomey, J.; 
Rosenfeki, A.H.; Gadgil, A. Lawrence Berkeley Lab., CA (USA). 
Oct 1989. 22p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC03-76SF00098. Order Number DE91010217. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes a simplified methodology to compare sup- 
ply and demand-side resources. The screening curve approach 
supplements with load shape information the data contained in a 
supply curve of conserved energy. In addition, a screening curve 
contains information on competing supply technologies, such as 
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annualized capital costs, variable costs, and cost per delivered 
kWh. The information in the screening curve allows policymakers 
to promptly and conveniently compare the relevant parameters af- 
fecting supply and demand-side investment decisions. While many 
sophisticated computer models have evolved to account for the 
load shape impacts of energy efficiency investments, this sophisti- 
cation has, by and large, not trickled down to spreadsheet-level or 
back-of-the-envelope analyses. This methodology allows a simple 
summary of load shape characteristics based on the output of the 
more complicated models. It offers many advantages, principal of 
which is clarity in analyzing supply and demand-side investment 
choices. This paper first describes how supply-side screening 
curves have been used in the past, and develops the conceptual 
tools needed to apply integrated supply/demand screening curves 
in the least-cost utility planning process. It then presents examples 
of supply and demand-side technologies and plots them on a rep- 
resentative screening curve. 12 refs., 3 figs., 3 tabs. 


16636 (NEI-DK-515) Possibilities for supply in relation to 
“Energy 2000”: The plan of action applied to potential instalie- 
tions. Demuth, J.; Soenderhousen, U. Industriraadet, Copenhagen 
(Denmark). Oct 1990 4ip. (in Danish). Order Number 
DE91771869. Source: OSTI; NTIS (US Sales Only). 

A survey of the supply potentials for power heating plants which 
shoukd be established during the period 1990-2000. The emphasis 
is On energy production and distribution, i.e. for electricity and heat 
producing plants which attached systems for environmental protec- 
tion, transmission and distribution systems for electricity, natural 
gas and district heating and an estimation of the number of newly 
established connections to natural gas and district heating sys- 
tems. (CLS). 
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Refer also to citation(s) 16743, 16748, 16750, 16825, 16874, 
16876, 16878, 16898, 16906, 16933, 16969, 16970, 16973, 16974, 
16987, 16990, 17000, 17002, 17004, 17005, 17006, 17008, 17009, 
17010, 17012, 17015, 17017, 17018, 17019, 17020, 17021, 17022, 
17023, 17024, 17025, 17026, 17027, 17028, 17030, 17031, 17034, 
17035, 17036, 17037, 17038, 17039, 17040, 17041, 17042, 17043, 
17045, 17046, 17047, 17048, 17049, 17050, 17051, 17052, 17053, 
17055, 17056, 17057, 17060, 17061, 17062, 17063, 17065, 17066, 
17067, 17068, 17069, 17070, 17071, 17072, 17075, 17076, 17077, 
17078, 17080, 17081, 17083, 17084, 17085, 17086, 17087, 17088, 
17089, 17091, 17092, 17093, 17094, 17097, 17100, 17101, 17102, 
17103, 17104, 17105, 17106, 17107, 17113, 17114, 17115, 17116, 
17117, 17118, 17119, 17123, 17125, 17126, 17128, 17130, 17135, 
17137, 17138, 17506, 17521, 17523, 18066 


16637 (ANL/CP-—70988) Environmentally assisted cracking 
in light water reactors. Park, J.Y.; Ruther, W.E.; Kassner, T.F.; 
Shack, W.J. Argonne National Lab., IL (USA). Dec 1990. 29p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-9010185-28: 18. 
water reactor safety information meeting, Rockville, MD (USA), 22- 
24 Oct 1990). Order Number DE91011167. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Topics that have been investigated during this year include (1) 
SCC of A533-Gr B steel used in steam generator and reactor pres- 
sure vessels, (2) fatigue of Type 316NG SS, and (3) SCC of Type 
347 and CF-3 cast duplex stainiess steels in simulated BWR wa- 
ter. Crack-growth-rate (CGR) tests were performed on a composite 
AS33-Gr B/inconel-182 specimen in which the stress corrosion 
crack in the Inconel-182 weld metal penetrated and grew into the 
A533-Gr B steel. CGR tests were also conducted on conventional 
(unplated) and nickel- or gold-plated A533-Gr B specimens to pro- 
vide insight into whether the nature of the surface layer on the 
low-alloy steel, either oxide corrosion products or a noble metal, in- 
fluences the overall SCC process. CGR data on the A533-Gr B 





specimens were compared with the fatigue crack reference curves 
in the ASME Boiler and Pressure Vessel Code, Section XI, Appen- 
dix A. Fatigue tests were conducted on Type 316NG SS in air and 
simulated BWR water at low strain ranges and frequencies to bet- 
ter establish margins in the ASME Code Section III Fatigue Design 
Curves. CGR tests were also conducted on specimens of Type 
347 SS with different heat-treatment conditions, and a specimen of 
CF-3 cast stainless steel with a ferrite content of 15.6%. The re- 
sults were compared with previous data on another heat of Type 
347 SS, which was very resistant to SCC, and a CF-3M steel with 
a ferrite content of 5%. 37 refs., 15 figs., 8 tabs. 


16638 (CONF-910426-2) Recent improvements in check 
valve monitoring methods. Haynes, H.D. Oak Ridge National 
Lab., TN (USA). [1991]. 30p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (USA). DOE Contract AC05- 
840R21400. From Nuclear power pliant and facility maintenance 
topical meeting; Salt Lake City, UT (USA); 7-11 Apr 1991. Order 
Number DE91010384. Source: OSTI; NTIS; INIS; GPO Dep. 

In support of the NRC Nuclear Plant Aging Research (NPAR) 
program, ORNL has carried out an evaluation of three check valve 
monitoring methods: acoustic emission, ultrasonic inspection, and 
magnetic flux signature analysis (MFSA). This work has focussed 
on determining the capabilities of each method to provide diagnos- 
tic information useful in determining check valve aging and service 
wear effects (degradation) and undesirable operating modes. In ad- 
dition, as part of the ORNL Advanced Diagnostic Engineering 
Research and Development Center (ADEC), two novel nonintrusive 
monitoring methods were developed (external ac- and dc-magnetic 
monitoring) that provide several improvements over the other meth- 
ods. None of the examined methods could, by themselves, monitor 
the instantaneous position and motion of check valve internals and 
valve leakage; however, the combination of acoustic emission 
monitoring with one of the other methods provides the means to 
determine vital check valve operational information. This paper de- 
scribes the benefits and limitations associated with each method 
and includes recent laboratory and field test data to illustrate the 
capabilities of these methods to detect simulated check valve 
degradation. 3 refs., 22 figs., 4 tabs. 


16639 (DOE/NE-34046-1) High Burnup Effects Program: 
Final report. Barner, J.O.; Cunningham, M.E.; Freshley, M.D.; 
Lanning, D.D. Battelle Pacific Northwest Lab., Richland, WA (USA). 
Apr 1990. 109p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG06-80ET34046. (HBEP-61(3P27)). Order Num- 
ber DE91011127. Source: OST!; NTIS; INIS; GPO Dep. 

This is the final report of the High Burnup Effects Program 
(HBEP). It has been prepared to present a summary, with 
conclusions, of the HBEP. The HBEP was an international, group- 
sponsored research program managed by Battelle, Pacific 
Northwest Laboratories (BNW). The principal objective of the 
HBEP was to obtain welli-characterized data related to fission gas 
release (FGR) for light water reactor (LWR) fuel irradiated to high 
burnup levels. The HBEP was organized into three tasks as fol- 
lows: Task 1 — high burnup effects evaluations; Task 2 — fission 
gas sampling; and Task 3 — parameter effects study. During the 
course of the HBEP, a program that extended over 10 years, 82 
fuel rods from a variety of sources were characterized, irradiated, 
and then examined in cetail after irradiation. The study of fission 
gas release at high burnup levels was the principal objective of the 
program and it may be concluded that no significant enhancement 
of fission gas release at high burnup leveis was observed for the 
examined rods. The rim effect, an as yet unquantified contributor to 
athermal fission gas release, was concluded to be the one truly 
high-burnup effect. Though burnup enhancement of fission gas re- 
lease was observed to be low, a full understanding of the rim 
region and rim effect has not yet emerged and this may be a po- 
tential area of further research. 25 refs., 23 figs., 4 tabs. 


16640 (ECN-RX-90-021) Comparative testing of UO, 
SPHERE-PAC and pellet tuel in the Dodewaard BWR: Paper 
prepared for the Fitth ENS/ANS conference, ENC-5, Lyon, 
France, September 23-28, 1990. Linde, A. van der. Netherlands 
Energy Research Foundation, Petten (Netherlands). Apr 1990. Qp. 
(CONF-900980—-: ENS/ANS/FORATOM joint European Nuclear 
Congress and technology/industry exposition: looking into nuclear's 
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future in the 21st century, Lyon (France). 23-28 Sep 1990). Order 
Number DE91625929. Source: OSTI; NTIS (US Sales Only): INIS. 

Submitted for publication 

Comparative testing of 70 UO, sphere-pac and 70 UO> pellet 
fuel rods has been performed in the Dodewaard BWR in the 
Netherlands during 1066 days up to 19 MWd/kg UO, and during 
1530 days up to 27 MWd/kg UO, bundle average burnup. Exten- 
sive post-irradiation examinations in the hot cells of ECN Petten 
showed that under normal LWR conditions sphere-pac UO, offer 
better resistance against mechanical-chemical fuel-cladding inter- 
actions than standard UOz> pellet fuel. (author). 10 rets.; 1 tab. 


16641 (IAEA-TECDOC-584) Guidebook on quality control 
of mixed oxides and gadolinium bearing fuels for light water 
reactors. International Atomic Energy Agency, Vienna (Austria). 
Feb 1991. 75p. Order Number DE91627696. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Under the coverage of an efficient quality assurance system, 
quality control in nuclear fuel fabrication is an essential element to 
assure the reliable performance of all its components in service. In- 
centives to increase fuel performance, by extending reactor cycles 
or achieving higher burnups and, in some countries to use recycled 
plutonium in light water reactors (LWRs) necessitated the develop- 
ment of new types of fuels. In the first case, due to higher uranium 
enrichments, a burnable neutron absorber was integrated to the 
fuel pellets. Gadolinia was found to form a solid solution with Ura- 
nium dioxide and, to present a burnup rate which matches fissile 
uranium depletion. (U,Gd)O2 fuels which have been successfully 
used since the seventies, in boiling water reactors have more re- 
cently found an increased utilization, in pressurized water reactors. 
This amply justifies the publication of this TECDOC to encourage 
authorities, designers and manufacturers of these types of fuel to 
establish a more uniform, adapted and effective system of control, 
thus promoting improved materials reliability and good performance 
in advanced fuel for light water reactors. The Guidebook is subdi- 
vided into four chapters written by different authors. A separate 
abstract was prepared for each of these chapters. Refs, figs and 
tabs. 


16642 (IAEA-TECDOC-584, pp. 7-41) Process and product 
contro! of mixed oxide powder and pellets for LWR fuels. Ass- 
mann, H.; Mostin, N.; Takahashi, T. International Atomic Energy 
Agency, Vienna (Austria). Feb 1991. In Guidebook on quality con- 
trol of mixed oxides and gadolinium bearing fuels for light water 
reactors. 75p. Order Number DE91627696. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A great deal of research and demonstration has been under- 
taken since the 1950’s to prove the plutonium technology for 
piutonium recyciing in LWR's. In this context, the MOX fuel industry 
not only has coped with the fabrication aspects, but also with the 
behavior of its MOX fuel under irradiation to demonstrate to the 
utilities and to the licensing authorities that the differences in the 
neutronic, safety and thermal-mechanical features are properly 
taken into account. This MOX fuel technology already now exists 
and the data base is being extended continuously in order to reach 
the same technological level as exists and is still being expanded 
for U-fuel. The evolution during the recent years of both the repro- 
cessing industry and the power plants on-line and likely to be put 
on-line in the future is currently also placing emphasis on MOX fuel 
utilization in LWRs. This document provides a review of MOX fuel 
production techniques with strong emphasis throughout quality con- 
trol. 46 rets, 6 figs, 9 tabs. 


16643 (IAEA-TECDOC-584, pp. 43-49) Quality contro! of 
MOX fuel rods and fuel assembly. Assmann, H.; Mostin, N.; 
Takahashi, T. International Atomic Energy Agency, Vienna (Aus- 
tria). Feb 1991. In Guidebook on quality control of mixed oxides 
and gadolinium bearing fuels for light water reactors. 75p. Order 
Number DE91627696. Source: OSTI; NTIS (US Sales Only); INIS. 

Substantial objectives of quality assurance (QA) of MOX fuel ele- 
ments are the same as those of UO>2 fuel elements for nuclear 
reactor, i.e., the safety of the public and environment, QA 
programmes, organization, process records, procurements, ientifi- 
cation of material handlings, storage, process qualification and 
qualification of specia! processes. Nevertheless, tor MOX fuel ele- 
ments, additional care has to be taken to attain those objectives 
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because there are some basic requirements for MOX fuel elements 
and assemblies. These are as follows: (a) to remove alpha- 
contamination of plutonium on outer surface of elements; (b) to 
keep personnel radiation dose rate (neutron and gamma) under 
the safety level due to plutonium and its daughter americium; (c) to 
preclude the possibility of a criticality accident. Therefore, stacking, 
loading, welding and storage techniques for MOX fuel elements 
are more sophisticated than those of UO2 fuel elements; new con- 
cepts in the field of automation and robotics are developed. 3 refs, 
2 figs, 3 tabs. 


16644 (IAEA-TECDOC—584, pp. 51-65) Process and product 
control of gadolinium bearing oxide powder and pellets for 
LWR tuels. Assmann, H.; Robin, J.P. International Atomic Energy 
Agency, Vienna (Austria). Feb 1991. In Guidebook on quality con- 
trol of mixed oxides and gadolinium bearing fuels for light water 
reactors. 75p. Order Number DE91627696. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The utilities interest in extending reactor cycles or in obtaining a 
higher burnup has led to higher enrichment levels which in turn 
have called for solutions to the problem of neutron flux homogene- 
ity. This problem was solved in many cases by using an integrated 
burnable neutron absorber of Gd20, in the UO. matrix, as a solid 
solution. Gadolinia is an efficient neutron absorber, and has a bur- 
nup rate which matches the Uz35 depletion. The utilization of UO - 
Gd,O, pellets started in the beginning of the 70’s in the BWR's 
and a few years later in the PWR’s. The use of UO2 - Gd2Oz 
called for extensive theoretical and experimental research on the 
following topics: Physical properties of the UO2 - Gd2Oz solid 
solution: lattice parameter, oxygen to uranium ratio, therma! con- 
ductivity, sinterability; Experiments in research reactors, in order to 
adjust the computer codes used in design and core management; 
Economic appraisal of the use of UO. - Gd2Oz pellets: Experience 
gained in reactor operation and improvement in modelling; Manu- 
facturing and Inspection process development. In fact, for this last 
topic, the main problem which occurred was the management of 
the density because of the sinterability behaviour of the solid solu- 
tion. This problem was solved by using a moisture-controlled 
atmosphere in the sintering furnaces, or doping additions. This 
problem is well controlled and UO2 - GdoO3 pellet manufacturing ts 
now common place, 23 refs, 1 fig., 3 tabs. 


16645 (IAEA-TECDOC-—584, pp. 67-73) Quality control of 
gadolinium bearing fuel rods and assemblies. Assmann, H.; 
Robin, J.P. International Atomic Energy Agency, Vienna (Austria). 
Feb 1991. In Guidebook on quality contro! of mixed oxides and 
gadolinium bearing fuels for light water reactors. 75p. Order Num- 
ber DE91627696. Source: OSTI; NTIS (US Sales Only); INIS. 

Gadolinium is a neutron absorber material used to enhance the 
fuel management of the reactor in order to lengthen the reactor cy- 
cle or to minimize the neutron leakage, in BWR's it is also used for 
power shaping of the core. Therefore, the location of gadolinium 
bearing fuel rods shall be determined precisely and any mistake in 
the location could significantly alter the neutron flux and lead to 
safety problems in the core (safety margin related to the melting 
point of pellets). The main problems in gadolinium bearing fuel 
manufacturing will be to prevent mixing of pellets and mixing of 
rods and to ensure that rod locations in the fuel assemblies are 
correct. Specific Quality Assurance measures including specific in- 
spection methods and techniques shall be established to reach this 
goal. Mainly in the case of BWR’s, the core management often 
leads to fuel rods with axial distribution of gadolinia-urania pellets 
with different concentrations; in these cases, special care needs to 
be taken at the fabrication stage to preclude mixing in the fuel col- 
umn. 1 tab. 


16646 (INIS-mf-12814, pp. 101-128) Experience and further 
improvement of IS! on steam generator tubing and RPVs with 
equipment and software developed by Siemens, applicable to 
all types of LWR components. Jacob, H. (Siemens AG, Erlangen 
(Germany, F.R.)); Engl, G. Ceskosiovenska Komise pro Atomovou 
Energii, Prague (Czechoslovakia). 1989. 445p. (CONF-8906395-: 
IAEA specialists’ meeting on experience and further improvement 
of in-service inspection methods and programs of nuclear power 
plants (NPPs) with particular emphasis on on-line techniques, 
Pizen (Czechoslovakia), 5-9 Jun 1989). In Proceedings of the IAEA 
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Specialists’ Meeting on experience and further improvement of 
in-service inspection methods and programmes of NPPs with par- 
ticular emphasis on on-line techniques. Order Number 
DE91627644. Source: OSTI; NTIS (US Sales Only); INIS. 

Field experience with mechanized in-service inspections of light 
water reactors in Germany, along with that with in-service inspec- 
tions abroad following different code requirements, has been 
encompassing the past 16 years. New experience and results were 
obtained recently by the implementation of advanced inspection 
systems for LWR pressure vessel and primary circuits. The system 
comprises a streamlined manipulating concept, e.g. for RPV in- 
spection, such as the central mast manipulator, which proves to be 
easily adaptable to different RPV types and geometries along with 
that with the WWER type. The so-called ALOK technique has also 
been put into practice providing complete A-scan information and 
allowing sensitive detection of defects and clear discrimination of 
background noise. Other problem areas are associated with com- 
plex geometries such as those of the nozzles or with materials 
which do not lend themselves easily to a standard inspection such 
as trimetal welds. The solution to these problems is offered by the 
phased array technique with UT tomography as the signal process- 
ing technique. Another significant area of PWR-ISI is the inspection 
of SG tubing. An automated defect detection system has been de- 
veloped and fielki-proven for further reliability and pertormance 
improvement or optimization. This system is based on a specifically 
developed multifrequency mixing method which has demonstrated 
high capacity for signal to noise ratio enhancement (e.g., by sup- 
pression of tube sheet and roller expansion signals) as well as for 
close-margin determination of tube wall degradation. The auto- 
mated system also helps to eliminate the influence of the human 
factor in the tedious scanning through all the tube data available. 
The modular design of the channel head manipulator also allows 
for tube repair and UT inspection of welds. (author). 20 figs. 


16647 (INIS-mf-12814, pp. 255-276) Phased array concept 
for the ultrasonic in-service inspection of the spherical bottom 
of BWR pressure vessels. Brekow, G. (Bundesanstalt fuer Materi- 
alforschung und -pruefung, Berlin (Germany, F.R.)); Wuestenberg, 
H.; Moehrie, W.; Schulz, E. Ceskosiovenska Komise pro Atomovou 
Energii, Prague (Czechoslovakia). 1989. 445p. (CONF-8906395-: 
iAEA specialists’ meeting on experience and further improvement 
of in-service inspection methods and programs of nuclear power 
plants (NPPs) with particular emphasis on on-line techniques, 
Pizen (Czechoslovakia), 5-9 Jun 1989). In Proceedings of the IAEA 
Specialists’ Meeting on experience and further improvement of 
in-service inspection methods and programmes of NPPs with par- 
ticular emphasis on on-line techniques. Order Number 
DE91627644. Source: OSTI; NTIS (US Sales Only); INIS. 

The spherical bottom of BWR pressure vessels contains holes 
for the nozzles of control rods and instrumentation. The detectable 
areas for the ultrasonic inspection have been the accessible 
ligaments between the nozzies, parallel and transverse to the ma- 
nipulator rails. Some licensing authorities demand inspection 
techniques capable of reliably detecting significant crack initiation 
in all critical areas near the cladding of the spherical inner surtace. 
By order of and in cooperation with the Hamburgische Electrici- 
taetswerke (HEW), a computer controlled equipment was 
developed with two ultrasonic probes containing four linear arrays 
and a digitized A-scan storage for documentation and evaluation of 
the inspection results. The manipulator-guided probe movement in 
the paths between the nozzles of the spherical bottom is controlled 
using a computer program. This program determines for each array 
system and for each coupling position the beam angle as a func- 
tion of the variable skewing angle to achieve detection conditions 
suited to the possible crack positions on the longitudinal, trans- 
verse and diagonal ligaments between the nozzles for control rods 
and instrumentation. (author). 19 figs., 6 refs. 


16648 (INIS-mf—12814, pp. 343-352) Development and field 
experiences in ultrasonic and eddy current inspection of inac- 
cessible welds in the control rod housings of boiling water 
reactor vessels. Ortega, J. (TECNATOM SA, Madrid (Spain)); 
Tanarro, A. Ceskoslovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia). 1989. 445p. (CONF-8906395—: IAEA specialists’ 





meeting on experience and further improvement of in-service in- 
spection methods and programs of nuclear power plants (NPPs) 
with particular emphasis on on-line techniques, Pizen (Czechoslo- 


vakia), 5-9 Jun 1989). In Proceedings of the IAEA Specialists’ 


Meeting on experience and further improvement of in-service 
inspection methods and programmes of NPPs with particular em- 
phasis on on-line techniques. Order Number DE91627644. 
Source: OSTI: NTIS (US Sales Only); INIS. 

The methodology and inspection techniques are described devel- 
oped by Tecnatom (Spain) for detecting intergranular stress 
corrosion cracking at welded penetration joints. specifically, the J- 
shaped stub-tube/control rod housing joint in BWR’s. They are 
based on ultrasound complemented with eddy current testing. A 
mixed analog-digital data acquisition and processing system is 
used for the evaluation of results. The use of machines for the said 
testing showed that the detection of defects was even possible in 
the above awkward places, and the correlation and repeatability of 
the results confirmed the reliability of the system. The use of multi- 
frequency probes was shown to be advantageous. (L.O.). 10 figs. 


16649 (IWGRRPC-—88-1, pp. 66-69) Experience of erosion 
and erosion-corrosion in nuclear steam turbines. Hedstroem, 
M. (Swedish State Power Board, Vaellingby (Sweden)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Reliability of Reactor Pressure Components. 
Apr 1990. Contract 259. (CONF-8809522-: Specialists meeting on 
corrosion and erosion aspects in pressure boundary components of 
light water reactors, Vienna (Austria), 12-14 Sep 1988). In Corro- 
sion and erosion aspects in pressure boundary components of light 
water reactors. 93p. Order Number DE91627782. Source: OST; 
NTIS (US Sales Only); INIS. 

The report covers erosion-corrosion in nuclear steam turbines al- 
together in 12 units, 3 PWR and 9 BWR. The turbine processes 
varies little as far as the parameters are concerned between the 
BWR and PWR installations. The paper reports corrosion and ero- 
sion damages observed in steam turbines, condensers and piping. 
The maintenance and repair methods are also presented. 6 figs, 3 
tabs. 


16650 (JAERI-M-90-228) Annual progress report on the 
NSRR experiments, (18): January 1986 through December 
1986. Japan Atomic Energy Research Inst., Tokyo (Japan). Jan 
1991. 218p. (In Japanese). Order Number DE91780335. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Fuel behavior studies under simulated reactivity-initiated accident 
(RIA) conditions have been performed in Nuclear Safety Research 
Reactor (NSRR) since 1975. This report gives the results of experi- 
ments performed from January through December, 1986 and 
considerations on them. A total of 58 tests were carried out during 
this period; they include 1 standard fuel test (high energy deposi- 
tion test), 4 fuel design parameter tests (2 stainless steel ciad fuel 
rod tests, 1 pre-irradiated clad fuel rod test, 1 pre-pressurized hol- 
low pellet fuel test), 11 cooling environment parameter tests (1 
forced convection cooling test, 4 flow-shrouded fuel test, 6 clus- 
tered fuel tests), 7 defected fuel tests (6 fretting corroded clad fuel 
tests, 1 artificially defected clad fuel test), 6 severe fuel damage 
tests (3 fuel rod melting tests, 3 coolability tests), 12 special fuel 
tests (2 large diameter fuel tests, 9 PCl-resistance fuel tests, 1 
mixed oxide fuel test), 7 miscellaneous tests (1 acoustic measure- 
ment test, 5 deformation measurement tests, 1 FP release 
measurement test), 3 high temperature and high pressure capsule 
tests (1 deformation measurement test, 1 pre-pressurized fuel test, 
1 high energy deposition test), 3 high temperature and high pres- 
sure loop tests and 4 fuel behavior observation tests. (author). 


16651 (Jue+-2350) Measurement of ambient dose rate 
caused by (6-radiation and personal dose rate at Kruemmel 
and Unterweser nuclear power plants. Heinzelmann, M. 
(Forschungszentrum Juelich GmbH (Germany, F.R.)); Hallfarth, G.; 
Welte, U.; Regulla, D.; Schnepe!, G.H. Forschungszentrum Juelich 
GmbH (Germany, F.R.). Abt. Sicherheit und Strahlenschutz. Mar 
1990. 53p. (In German). Order Number DE91773656. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The following studies were carried out: Measurement of S-dose 
rate and shielding efficiency of protective clothing at Kruemmel nu- 
clear power station (KKK) during a tour of inspection during a 
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maintenance outage. Measurement of 6 dose rate and shielding 
efficiency of protective clothing at KKK during selected mainte- 
nance jobs in the course of the maintenance outage. Measurement 
of 6 dose rate and shielding efficiency of protective clothing during 
a tour of inspection at KKK during operations. Measurement of 6 
dose rate, shielding efficiency of protective clothing and personal 
dose to one member of the working party as a result of entering 
the steam generator at Unterweser nuclear power station. The 
measurements were taken using thin-walled ionization chambers. 
(orig./HP). 


16652 (NUREG—1426-Vol.1) Compilation of reports from 
research supported by the Materials Engineering Branch, Divi- 
sion of Engineering: 1965-1990: Volume 1. Hiser, A.L. (comp.). 
Nuclear Regulatory Commission. Washington, DC (USA). Office of 
Nuclear Regulatory Research. May 1991. 50p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (USA). Source: 
OSTI; NTIS; INIS; GPO. 

Since 1965, the Materials Engineering Branch, Division of Engi- 
neering, of the Nuclear Regulatory Commission's Office of Nuclear 
Regulatory Research, and its predecessors dating back to the 
Atomic Energy Commission (AEC), has sponsored research pro- 
grams concerning the integrity of the primary system pressure 
boundary of light water reactors. The components of concern in 
these research programs have included the reactor pressure ves- 
sel (RPV), steam generators, and the piping. These research 
programs have covered a broad range of topics, including fracture 
mechanics analysis and experimental work for RPV and piping ap- 
plications, inspection method development and qualification, and 
evaluation of irradiation effects to RPV steels. This report provides 
as complete a listing as practical of formal technical reports sub- 
mitted to the NRC by the investigators working on these research 
programs. This listing includes topical, final and progress reports, 
and is segmented by topic area. In many cases a report will cover 
several topics (such as in the case of progress reports of multi- 
faceted programs), but is listed under only one topic. Therefore, in 
searching for reports on a specific topic, other related topic areas 
should be checked also. 


16653 (NUREG/CR-4667-Vol.9) Environmentally assisted 
cracking in light water reactors: Semiannual report, April 
1989-September 1989. Kassner, T.F. (Argonne National Lab., IL 
(USA)); Park, J.Y.; Ruther, W.E.; Shack, W.J.; Soppet, W.K. Nu- 
clear Regulatory Commission, Washington, DC (USA). Div. of 
Engineering; Argonne National Lab., IL (USA). Mar 1991. 25p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (ANL-90/48-Vol.9). 
Source: OSTI; NTIS; INIS. 

This report summarizes work performed by Argonne National 
Laboratory on environmentally assisted cracking in light water reac- 
tors during the six months from October 1989 to March 1990. 
Low-cycle fatigue tests were performed on Type 316NG SS to bet- 
ter understand the effects of cyclic strain range, frequency, and 
temperature on fatigue lite in air and in simulated boiling water re- 
actor (BWR) water, and to assess the degree of conservatism in 
the ASME Code Section Ill fatigue design curves. Fracture- 
mechanics crack-growth-rate tests were carried out on a composite 
specimen of A533-Gr B/inconel-182/incone+600, plated with nickel, 
to establish whether a transgranular crack will initiate in the ferritic 
steel frem an intergranular crack in the Inconel-182 weld metal at 
low stress intensity associated with crack growth in the Inconel-182 
weld metal. Irradiated stainless steels from absorber-rod tubes, 
control-rod cladding. and flux thimbles of several BWRs and pres- 
surized water reactor PWRs were obdtained to investigate the 
nature and extent of radiation-induced segregation in the steels 
and correlate it with susceptibility to intergranular failure in the ma- 
terials. Specimens have been prepared for Auger electron 
spectroscopy analyses of segregation of alloying elements on inter- 
granular fracture surfaces. 15 rets., 9 figs., 6 tabs. 


16654 (NUREG/CR—4667-Vol.11) Environmentally assisted 
cracking in light water reactors: Semiannual report, April- 
September 1990: Volume 11. Chung, H.M. (Argonne National 
Lab., IL (USA)); Kassner, T.F.; Shack, W.J.; Ruther, W.E.; Park, 
J.Y.; Sanecki, J.E. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Engineering; Argonne National Lab., IL (USA). 
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May 1991. 33p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (ANL— 
91/9). Source: OSTI; NTIS; INIS; GPO. 

This report summarizes work performed by Argonne National 
Laboratory on environmentally assisted cracking in light water reac- 
tors during the six months from April 1990 to September 1990 
Crack-growth-rate (CGR) tests were performed on a composite 
A533-Gr B/Inconel-182 specimen in which a stress corrosion crack 
in the Inconel-182 weld metal penetrated and grew into the A533- 
Gr B steel. CGR tests were also conducted on conventional 
(nonplated) and Ni- or Au-plated A533-Gr B specimens. CGR data 
on the A533-Gr B specimens were compared with the fatigue crack 
reference curves in the ASME Boiler and Pressure Vessel Code, 
Section 11 Appendix A. High- and commercial-purity (HP) and 
(CP), respectively, specimens of Type 304 SS from BWR 
absorber-rod tubes, irradiated during service to fluence levels of 6 
x 107° ~ 2 x 10?’ n-cm-* (E > 1, MeV) in two reactors, were 
examined by Auger electron spectroscopy to characterize 
irradiation-induced grain boundary segregation and depletion of al- 
loying and impurity elements, which have been associated with 
irradiation-assisted stress corrosion cracking of the steel. Intergran- 
ular fracture surfaces in high-fluence CP material were 
characterized by relatively high levels of Si, P, and Ni segregation. 
Segregation of the impurity elements and intergranular failure in 
the HP material were negligible for a similar fluence level. How- 
ever, grain boundary depletion of Cr was more significant in 
high-purity material than in CP material, which indicates that 
irradiation-induced segregation of impurity elements and depletion 
of alloying elements are interdependent. 29 refs., 14 figs., 4 tabs. 


16655 (NUREG/CR-5577) Extension and extrapolation of 
J-R curves and their application to the low upper shelf tough- 
ness issue. Joyce, J.A. (Naval Academy, Annapolis, MD (USA)); 
Hackett, E.M. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Engineering; Naval Academy, Annapolis, MD (USA); 
David Taylor Research Center, Annapolis, MD (USA). Mar 1991. 
95p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (USA). Source: OSTI; NTIS; GPO; INIS. 

This document develops methods of measuring experimentally 
the limits of valid fracture mechanics data that can be obtained 
from small fracture mechanics specimens. The proposed technique 
generally shows that present ASTM limits are overly conservative 
and the new technique would allow almost a three fold increase in 
the amount of crack extension allowed in the testing of a surveil- 
lance specimen. Analytic relationships are then developed to allow 
use of the new experimentally measured limit to J controlled crack 
growth for design or failure analysis applications to pressure vessel 
structures. The new region of J controlled crack growth is shown to 
correlate best with the omega criterion which defines limits on both 
the maximum J level and the maximum crack extension allowable 
for a particular specimen size and material toughness combination. 
The final section looks at the problem of extrapolation of J-R curve 
data when needed for a structure fracture analysis. Several forms 
of extrapolation relationships are compared from the point of view 
of accurate and conservative extrapolation, particularly from the 
standpoint of tearing instability analysis of a growing, ductile crack 
on the material upper shelf. 35 refs., 38 figs., 12 tabs. 


16656 (PNL-7502) Integrity of neutron-absorbing compo- 
nents of LWR fuel systems. Bailey, W.J.; Berting, F.M. Pacific 
Northwest Lab., Richland, WA (USA). Mar 1991. 46p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC06-76RL01830. 
Order Number DE91010314. Source: OSTI: NTIS; INIS; GPO Dep. 
A study of the integrity and behavior of neutron-absorbing com- 
ponents of light-water (LWR) fuel systems was performed by 
Pacific Northwest Laboratory (PNL) and sponsored by the US De- 
partment of Energy (DOE). The components studies include control 
blades (cruciforms) for boiling-water reactors (BWRs) and rod clus- 
ter control assemblies for pressurized-water reactors (PWRs). The 
results of this study can be useful for understanding the degrada- 
tion of neutron-absorbing components and for waste management 
planning and repository design. The report includes examples of 
the types of degradation, damage, or failures that have been en- 
countered. Conclusions and recommendations are listed. 84 refs. 
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16657 (VTT-SYMP-109-Vol.1, pp. 185-196) Application of 
expert system to nuclear power plant operation and guidance 
system. Goto, M. (TOSHIBA Corporation, Tokyo (Japan)); Takada, 
Y. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. 
(CONF-8910507—: Seminar on artificial intelligence in nuclear 
power plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial intel- 
ligence in nuclear power plants. 425p. Order Number 
DE91626180. Source: OSTI; NTIS (US Sales Only); INIS. 

For a nuclear power plant, it is important that an expert system 
supplies useful information to the operator to meet the increasing 
demand for high-level plant operation. It is difficult to build a user- 
friendly expert system that supplies useful information in real time 
using existing general-purpose expert system shells. Therefore a 
domain-specific expert system shell with a useful knowledge repre- 
sentation for problem-solving in nuclear power plant operation was 
selected. The Plant Table (P/T) representation format was devel- 
oped for description of a production system for nuclear power plant 
operation knowledge. The P/T consists of plant condition represen- 
tation designed to process multiple inputs and single output. A large 
number of operation inputs for several plant conditions are divided 
into ‘timing conditions’, ‘preconditions’ and ‘completion conditions’ 
to facilitate knowledge-base build-up. An expert system for a Nu- 
clear Power Plant Operation and Guidance System utilizing the P/T 
was developed to assist automatic plant operation and surveillance 
test operation. In these systems, automatic plant operation signals 
to the plant equipment and operation guidance messages to the 
operators are both output based on the processing and assess- 
ment of plant operation conditions by the P/T. A surveillance test 
procedure guide for major safety-related systems, such as those 
for emergency core cooling systems, is displayed on a CRT (Cath- 
ode Ray Tube) and test results are printed out. The expert system 
for a Nuclear Power Plant Operation and Guidance System has al- 
ready been successfully applied to Japanese BWR plants. 


16658 (VTT-SYMP-109-Vol.1, pp. 219-229) Transient simu- 
lation for a real-time operator advisor expert system. 
Jakubowski, T. (The Ohio State University Columbus, Ohio (USA). 
Nuclear Engineering Program Robinson Laboratory); Hajek, B.K.; 
Milier, D.W.; Bhatnagar, R. Valtion Teknillinen Tutkimuskeskus, 
Espoo (Finland). 1990. (CONF-8910507-: Seminar on artificial in- 
telligence in nuclear power plants, Helsinki (Finland), 10-12 Oct 
1989). In Artificial intelligence in nuclear power plants. 425p. Order 
Number DE91626180. Source: OSTI; NTIS (US Sales Only); INIS. 

An Operator Advisor (OA) consisting of four integrated expert 
systems has been under development at The Ohio State University 
since 1985. The OA, designed for a General Electric BWR-6 pliant, 
has used the Perry Nuclear Power Plants full scope simulator near 
Cleveland, Ohio (USA) as the reference plant. The primary goal of 
this development has been to provide a single system which not 
only performs monitoring and diagnosis functions, but also provides 
fault mitigation procedures to the operator, monitors the pertor- 
mance of these procedures and provides backup procudures 
should the initial ones fail. To test the system off line, a transient 
event simulation methodology has been developed. The simulator 
employs event scenarios from the Perry simulator. Scenarios are 
selected to test both inter- and intra-modular system behavior and 
response and to verify the consistency and accuracy of the knowl- 
edge base. This paper describes the OA architecture and design 
and the transient simulation. A discussion of a sample scenario 
test, including the rationale for scenario selection, is included as an 
example. The results of the testing demonstrate the value of off 
line transient simulations in that they verify system operation and 
help to identify characteristics requiring further improvements. 


16659 (VTT-SYMP—109-Vol.1, pp. 349-360) Automatic deter- 
minstion of BWR tuel loading patterns based on K.E. 
technique with core physics simulation. Ikehara, T. (Nuclear 
Engineering Laboratory, Toshiba Corp., Kawasaki (Japan)); Tsuiki, 
M.; Takeshita, T. Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). 1990. (CONF-8910507-: Seminar on artificial intelligence in 
nuclear power plants, Helsinki (Finland), 10-12 Oct 1989). In Anrtifi- 
cial intelligence in nuclear power plants. 425p. Order Number 
DE91626180. Source: OSTI; NTIS (US Sales Only); INIS. 

On the basis oof a computerized search method, a prototype for 
a fuel loading pattern expert system has been developed to support 





designers in core design for BWRs. The method was implemented 
by coupling rules and core physics simulators into an inference en- 
gine to establish an automated generate-and-test cycle. A search 
control mechanism, which prunes paths to be searched and se- 
lects appropriate rules through the interaction with the user, was 
also introduced to accomplish an effective search. The constraints 
in BWR core design are: (1) cycle length more than L, (2) core 
shutdown margin more than S, and (3) thermal margin more than 
T. Here L, S, and T are the specified minimum values. In this sys- 
tem, individual rules contain the manipulation to improve the core 
shutdown margin explicitly. Other items were taken into account 
only implicitly. Several applications to the test cases were carried 
out. It was found that the results were comparable with those ob- 
tained by human expert engineers. Broad applicability of the 
present method in the BWR core design domain was proved. 
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Refer also to citation(s) 16324, 16401, 16637, 16638, 16639, 
16641, 16642, 16643, 16644, 16645, 16646, 16649, 16650, 16651, 
16652, 16653, 16654, 16655, 16656, 16825, 16832, 16848, 16875, 
16878, 16879, 16882, 16886, 16887, 16889, 16890, 16891, 16892, 
16893, 16897, 16898, 16899, 16906, 16912, 16915, 16933, 16937, 
16958, 16964, 16965, 16966, 16968, 16974, 16980, 16983, 16987, 
16988, 16989, 16992, 16993, 16995, 16999, 17000, 17002, 17003, 
17006, 17008, 17009, 17011, 17012, 17013, 17014, 17015, 17017, 
17018, 17019, 17020, 17021, 17022, 17023, 17024, 17025, 17026, 
17027, 17028, 17029, 17030. 17031, 17034, 17035, 17036, 17037, 
17038, 17039, 17040, 17041, 17042, 17044, 17045, 17046, 17047, 
17049, 17050, 17051, 17052, 17053, 17054, 17055, 17056, 17057, 
17058, 17059, 17060, 17065, 17066, 17067, 17068, 17069, 17070, 
17071, 17072, 17073, 17074, 17075, 17078, 17079, 17080, 17081, 
17082, 17083, 17084, 17085, 17086, 17087, 17088, 17089, 17090, 
17091, 17092, 17093, 17094, 17097, 17099, 17100, 17101, 17102, 
17103, 17104, 17105, 17107, 17113, 17114, 17115, 17116, 17117, 
17118, 17119, 17120, 17122, 17126, 17127, 17128, 17130, 17132, 
17135, 17137, 17138, 17140, 17481, 17519, 17520, 17521, 17525, 
17684, 17685, 17827, 18060, 18061, 18072, 19158, 19337 


16660 (BNL-NUREG-45757) Monitoring of LWR component 
cooling water systems. Lofaro, R. Brookhaven National Lab., Up- 
ton, NY (USA). [1991]. 9p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (USA). DOE Contract AC02- 
76CHO00016. (CONF-910426-3: Nuclear power plant and facility 
maintenance topical meeting, Salt Lake City, UT (USA), 7-11 Apr 
1991). Order Number DE91010973. Source: OSTI; NTIS; INIS; 
GPO Dep. 

As part of the Nuclear Plant Aging Research program, the moni- 
toring methods used for component cooling water (CCW) systems 
in pressurized water reactors (PWRs) were reviewed and evalu- 
ated in terms of their effectiveness at detecting various aging 
mechanisms. A survey of PWRs was performed to determine what 
practices are currently used. Monitoring methods for three of the 
major components in the CCW system were correlated with the ag- 
ing mechanisms they are able to detect, and generic tables of 
practices were developed. These tables can be used by utilities to 
strengthen their monitoring program once specific aging concerns 
have been identified. 1 ref., 2 figs., 5 tabs. 


16661 (CEA-CONF—10472) Investigation of INCONEL X750 
screws trom internal structures of Chooz-A reactor. Gilbon, D.; 
Cuavin, R.; Lenaour, F.; Olivera, JJ. CEA Centre d’Etudes de 
Saciay, 91 - Gif-sur-Yvette (France). Direction des Technologies 
Avancees. 1990. 8p. (In French). (CONF-900945—: Contribution of 
materials investigation to the resolution of problems encountered in 
pressurized water reactor plants. Chinon (France), 10-14 Sep 
1990). Order Number DE91773580. Source: OSTI; NTIS (US 
Sales Only). 

During the 1984/85 routine shutdown of CHOOZ-A pressurized 
water reactor, several bolt heads of the core barrel joint were 
found broken after 100 000 hours of operation. These failures were 
attributed to intergranular strengths corrosion cracking of the In- 
conel X-750 bolts. Additional mechanical tests (microhardness, 
tensile tests) and metallurgical examinations (fractography, optical 
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and electron microscopy) have been performed on irradiated bolts 
The microhardness measurements reveal a marked hardening 
which happens between 3.4 and 6.5 10*h, then saturates for 
longer operation time. The tensile tests at room temperature show 
a decrease in total elongation, yield and ultimate strengths. which 
seems related with the value of release torque. TEM examinations 
allow to detect a significant change in Inc. X-750 microstructure af- 
ter 100000 h operation. This change mainly includes additional 
precipitation during operation at 270°C and nucleation of detects 
induced by irradiation at low fluence (dislocation loops and bubbles 
or microvoids). In conclusion. both thermal ageing and irradiation 
effects have to be taken in account. 


16662 (CEA-DAS—756) Organization and methodology ap- 
plied to the control of commissioning tests to guarantee sate 
operation of nuclear units. Clausner, J.P.: Jorel. M. CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept 
d’Analyse de Surete. Dec 1990. 11p. (CONF-9011202-: 1. Re- 
gional symposium for Europe and Middie East on the quality 
management of nuclear power projects, Prague (Czechoslovakia), 
12-16 Nov 1990). Order Number DE91773622. Source: OSTIi 
NTIS (US Sales Only). 

This paper describes the activities of the Safety Analysis Depart- 
ment (DAS), which provides technical support for the French satety 
authorities in the specific context of analysis and control of startup 
test programme quality at each of the different stages of the pro- 
gramme. These activities combine to ensure that the objective of 
the startup tests is reached, in particular that the functions of each 
safety-related system are guaranteed in all operating configura- 
tions, that the performance leveis of all components in the system 
comply with design criteria and that defects revealed during previ- 
ous tests have been dealt with correctly. The special case of 
French nuclear facilities, linked to unit standardization. has made it 
possible to acquire a large amount of experience with the startup 
of the 900 MWe units and has illustrated the importance of defining 
a startup test programme. In 1981, a working group, comprising 
operating organization and safety authority representatives. studied 
the lessons which had to be learned from 900 MWe unit startup 
and the improvements which could be made and taken into ac- 
count in the 1300 MWe unit startup programme. To illustrate the 
approach adopted by the DAS, we go on to describe the lessons 
learned from startup of the first 1300 MWe (P4) units. 


16663 (CEA-DAS-760) Pump pertormance and reliability 
follow-up by the French Safety Authorities. Clausner, J.P. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses. 92 (France). 
Dept. d’Analyse de Surete); De La Ronciere, X.; Scott de Mar- 
inville, E.; Courbiere, P. CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. d'Analyse de Surete. Dec 
1990. 12p. (CONF-9011201-: CSNI Specialist Meeting on Pump 
Performance and Reliability, Cologne, DE (USA), 26-28 Nov 1990). 
Order Number DE91773619. Source: OST!: NTIS (US Sales Only). 

This paper will present, through actual examples, the methodol- 
ogy of the performance and reliability safety-related pumps 
evaluation applied by the French Safety Authorities and the 
lessons drawn from this evaluation. 


16664 (CEA-DAS—763) The steam generator programme of 
PISC lil. Birac, C. (CEA Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Inst. de Protection et de Surete Nucieaire): 
Herkenrath, H. CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. d'Analyse de Surete. Dec 1990. Qp. 
(CONF-900649—: International conference on non-destructive eval- 
uation (NDE)in the nuclear industry, Glasgow (UK), 4-7 Jun 1990). 
Order Number DE91773620. Source: OSTI: NTIS (US Sales Only) 

The PISC Ill Actions are intended to extend the results and 
methodologies of the previous PISC excercises, i.e. the validation 
of the capabilities of the various examination techniques when 
used on real defects in real components under real conditions of 
inspection. Being aware of the important safety role that steam 
generator tubes play as barrier between primary and secondary 
cooling system and of the industrial problems that the degradation 
of these tubes can create, the PISC Ill Management Board agreed 
to include in the PISC Ill Programme a special Action on Steam 
Generator Tubes Testing (SGT). It was decided to organize the 
programme in three phases, including Round Robin Tests (RAT): - 
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capability tests on loose tubes, - capability tests on transportable 
mock-ups, - reliability tests on fixed mock-ups including some inter- 
esting SURRY tubes. 


16665 (ECN-I-90-016) Feasibility study of cocos, conden- 
sation of containment atmosphere on structures. Rij, H.M. van; 
Vonka, V. Netherlands Energy Research Foundation, Petten 
(Netherlands). Dec 1989. 46p. Order Number DE91625967. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this report is to assess the state of the art of the 
knowledge of the thermo-hydraulic conditions within a LWR con- 
tainment in order to determine both the radioactive and the 
non-radioactive aerosol deposition rates during a severe reactor 
accident. The radioactive aerosol in the containment atmosphere 
is. together with the noble gases, responsible for the radioactive 
source term into the biosphere when a containment failure occurs. 
The dominant aerosol removal mechanisms depend strongly upon 
the thermal-hydraulic state of the containment atmosphere. It is 
demonstrated that the thermohydraulic state, determined by heat 
sources and the sensible heat transport, is predominantly super- 
heated when fission products are released into the containment 
Hence the thermohydraulic conditions are not favorable for an 
intensive bulk condensation onto aerosol particles during an essen- 
tial period of time. A station black-out scenario, in which the 
primary system of the considered 500 MWe PWR with a dry cavity 
is depressurized prior to vessel failure, is used as an example to 
demonstrate this effect. The results, obtained with the CONTAIN 
code, show the relevance of the sensible heat transport in the pe- 
riod of time (c.a. 30 minutes) between the end of the injection of 
the steam and fission products into the containment, and the 
molten core concrete interaction. All considered variation of the sta- 
tion black-out scenario, in which the decay heat dissipated in the 
containment atmosphere has been 10% of the total decay heat, in- 
dicate that the atmosphere becomes super-heated within the 30 
minutes. Reducing the fraction of the decay heat in the containment 
from the 10% to 5% increases the time period with saturated condi- 
tions. The amount of the decay heat released into the containment 
atmosphere forms the major factor determining the thermohydraulic 
state. It influences the duration of the bulk condensation period, 
which in turn has an influence on the aerosol deposition. 


16666 


(INIS-mt-12809(v.1,2)) Upgrading the operating relie- 
bility and litetime of PWR-type nuclear power plant steam 
generators. Vol. 1,2. Ceskoslovenska Vedeckotechnicka Spolec- 
nost. Ostrava (Czechoslovakia). Dum Techniky. May 1989 372p. 
(In Czech, Slovak, German, Rus (CONF-8905373—: National con- 
ference on upgrading the operating reliability and lifetime of 


PWR-type nuciear power plant steam generators, Ostrava 
(Czechoslovakia), 17-19 May 1989). Order Number DE91627706. 
Source: OSTI: NTIS (US Sales Only); INIS. 

Published in 2 volumes 

The contributions presented, which are published in two volumes 
of the Proceedings, deal with the design of WWER steam genera- 
tors, investigation of thermodynamic processes, evaluation of 
corrosion properties of structural materials such as 10MnNi2Mo, 
O8Kh18N10T and 10GN2MFA steels, effects of chemical regimes 
on the corrosion phenomena and formation of sediments in steam 
generators, problems of in-service inspection and diagnostics of 
steam generators. and efforts made to raise their performance reli- 
ability. (E.J.). 181 figs., 38 tabs., 230 refs. 


16667 (INIS-mf—12809(v.1,2), pp. 1-4) The Vitkovice corpo- 
ration and nuclear power engineering. Kolmas, O. (Vitkovice 
Koncern, Ostrava (Czechoslovakia)). Ceskosiovenska Vedeckotech- 
nicka Spolecnost. Ostrava (Czechoslovakia). Dum Techniky. May 
1989. 372p. (In Czech). (CONF-8905373-: National conference on 
upgrading the operating reliability and litetime of PWR-type nuclear 
power plant steam generators, Ostrava (Czechoslovakia), 17-19 
May 1989). In Upgrading the operating reliability and lifetime of 
PWR-type nuclear power pliant steam generators. Vol. 1,2. Order 
Number DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The history of manutacture at the Vitkovice Works of equipment 
for conventional power engineering and for the Bohunice A-1 nu- 
clear power plant is outlined. In the 1970's, R+D at the Works was 
oriented to the manufacture of components for WWER nuciear 
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power plants. An immense production basis was built up, compris- 
ing steel works, rolling mills, forging presses and other equipment, 
and new structural materials as well as new technologies for their 
working were developed at the Works’ research institutes. A survey 
is given of the manufacture of components for WWER-440 and 
WWER-1000 nuclear power plants at the industrial plants of the 
Vitkovice Works plant complex. (E.J.). 


16668 (INIS-mf—12809(v.1,2), pp. 5-12) Design of a vertical 
250 MWe saturated steam generator. Grebennikov, V.N.; 
Bilyavskij, A.A.; Ulasov, V.M. Ceskoslovenska Vedeckotechnicka 
Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. May 1989. 
372p. (In Russian). (CONF-8905373-: National conference on up- 
grading the operating reliability and litetime of PWR-type nuclear 
power plant steam generators, Ostrava (Czechoslovakia), 17-19 
May 1989). In Upgrading the operating reliabilty and lifetime of 
PWR-type nuclear power plant steam generators. Vol. 1,2. Order 
Number DE91627706. Source: OSTI: NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The assets of vertical steam generators as compared with hori- 
zontal ones are demonstrated, as are the shortcomings of vertical 
steam generators with U-tubes. The design of the new PGV-250 
vertical steam generator with a built-in separating facility is de- 
scribed. Steels 10GN2MFA and 08Kh18N10T were used as the 
steam generator material. The hydrodynamic, hydraulic and vibra- 
tional characteristics of the steam generator were investigated. 
(E.J.). 1 fig. 


16669 (INIS-mf—12809(v.1,2), pp. 27-34) Study of thermohy- 
draulic processes in the PGV-250 vertical steam generator for 
WWER-1000 units. Burkov, V.K.; Malkis, V.A. Ceskoslovenska 
Vedeckotechnicka Spolecnost, Ostrava (Czechoslovakia). Dum 
Techniky. May 1989. 372p. (In Russian). (CONF-8905373-: Na- 
tional conference on upgrading the operating reliability and litetime 
of PWR-type nuclear power plant steam generators, Ostrava 
(Czechoslovakia), 17-19 May 1989). In Upgrading the operating 
reliability and lifetime of PWR-type nuclear power pliant steam gen- 
erators. Vol. 1,2. Order Number DE91627706. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

Experiments were carried out on a model consisting of a natural 
circulation body and a two-stage separating unit comprising two cy- 
clones and a louver separator. The steam-water system flow was 
simulated with air-water mixture. The steam content was measured 
in the various parts of the model. The efficiency of the vertical 
steam generator economizer was also tested on a model. In the 
experiments performed for a wide range of operating and geometri- 
cal parameters, three zones with different kinds of heat transfer 
were established, viz. heat convection, undeveloped boiling and 
developed boiling of insufficiently hot water. Theoretical calcula- 
tions of coefficients for various heat transfer modes are given and 
compared with experimental data. (E.J.). 2 figs., 3 refs. 


16670 (INIS-mf—12809(v.1,2), pp. 35-47) Effect of secondary 
water level variations on stress in the hot collector of the 
WWER-440 steam generator. Hanulak, E. (Vyskumny Ustav Ener- 
geticky, Bratislava (Czechoslovakia)); Krajcovic, J. Ceskosiovenska 
Vedeckotechnicka Spolecnost, Ostrava (Czechoslovakia). Dum 
Techniky. May 1989. 372p. (In German). (CONF-8905373-: Na- 
tional conference on upgrading the operating reliability and lifetime 
of PWR-type nuclear power plant steam generators, Ostrava 
(Czechoslovakia), 17-19 May 1989). In Upgrading the operating 
reliability and lifetime of PWR-type nuclear power pliant steam gen- 
erators. Vol. 1,2. Order Number DE91627706. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The effect of the heat transfer coefficient value on the stress of 
the hot collector was studied for a steam generator for WWER-440 
nuclear power plants. Program ROSYNA was employed to calcu- 
late temperature fields that are unsteady due to changes in this 
coefficient. For the calculations, the steam generator was divided 
into 231 isoparametric elements with 854 nodal points. The calcu- 
lations revealed that for obtaining accurate stress values, the heat 
transfer coefficients must be determined with a high accuracy up to 





10 000 W/m*.K. Higher heat transfer coefficient values are associ- 
ated with inaccuracies in the stress range not exceeding 1%. which 
is reasonable. (Z.M.). 6 figs., 3 tabs.. 3 refs. 


16671 (INIS-mf—12809(v.1,2), pp. 48-54) Calculation analy- 
sis of non-steady-state thermodynamic processes on the 
secondary side of horizontal steam generators for WWER nu- 
clear power plants. Lidicky, B. (Ceske Vysoke Uceni Technicke, 
Prague (Czechoslovakia). Fakulta Strojni); Ubra, O. Ceskosloven- 
ska Vedeckotechnicka Spolecnost, Ostrava (Czechoslovakia). Dum 
Techniky. May 1989. 372p. (In Czech). (CONF-8905373—: National 
conference on upgrading the operating reliability and lifetime of 
PWR-type nuclear power plant steam generators, Ostrava 
(Czechoslovakia), 17-19 May 1989). In Upgrading the operating 
reliability and lifetime of PWR-type nuclear power plant steam gen- 
erators. Vol. 1,2. Order Number DE91627706. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

Three methods used for determining the volume of the steam 
component under the level are outlined. The third method was de- 
veloped for determination of the level height and for a quantitative 
comparison; based on the experimentally established dependences 
for the spontaneous boil of the liquid in the vessel if pressure de- 
creases, this method enables the phi value to be determined along 
the steam generator height. The preconditions of this method are 
given, as is a system of two differential equations which can be re- 
arranged to obtain an interpolation relation for phi. This method 
was employed to analyze the level dynamics in the PGV 213 
steam generator. A similar method was applied to the PGV 1000M 
generator, which, however, is supplemented with a perforated 
sheet under the level. A mathematical model simulating the 
Situation near this sheet was set up. Several calculations were per- 
formed by using this dynamic calculation model of the PGV 1000M 
steam generator. The results of calculations of the secondary cir- 
cuit and of level dynamics for the rated state agree well with actual 
measurements on a PGV 1000M steam generator in the USSR. 
(E.J.). 3 figs., 4 refs. 


16672 (INIS-mf—12809(v.1,2), pp. 61-65) Approximate caicu- 
lation of the level of heat transter tube vibrations in WWER 
steam generators. Papp, L. (Vitkovicke Zelezarny a Strojirny Kle- 
menta Gottwalda, Ostrava (Czechoslovakia). Vyzkumny Ustav 
Metalurgicky). Ceskoslovenska Vedeckotechnicka Spolecnost, Os- 
trava (Czechoslovakia). Dum Techniky. May 1989. 372p. (In 
Czech). (CONF-8905373—: National conference on upgrading the 
operating reliability and lifetime of PWR-type nuclear power piant 
steam generators, Ostrava (Czechoslovakia), 17-19 May 1989). In 
Upgrading the operating reliability and iitetime of PWR-type nuclear 
power pliant steam generators. Vol. 1,2. Order Number 
DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

A method is proposed for calculation of the level of vibrations of 
heat transfer tubes caused by interactions of the bundle with the 
flowing two-phase medium from the secondary side of the tubes. 
The method was tested when estimating the level of vibrations of 
heat transfer tubes in a WWER-440 steam generator in depen- 
dence on the length of the vibrating segment and on the kind of 
attachment of the tube. Random vibrations of steam generator 
tubes were found to be negligible from the mechanical stress as- 
pect. (E.J.). 4 refs. 


16673 (INIS-mf—12809(v.1,2), pp. 80-87) Tube vibrations in 
WWER-440 steam generators under rated operating condi- 
tlons. Urbanek, M. (Vyzkumny Ustav Energetickych Zarizeni, Brno 
(Czechoslovakia)); Rybak, M. Ceskoslovenska Vedeckotechnicka 
Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. May 1989. 
372p. (In Czech). (CONF-8905373-: National conference on up- 
grading the operating reliability and lifetime of PWR-type nuclear 
power plant steam generators, Ostrava (Czechoslovakia), 17-19 
May 1989). In Upgrading the operating reliabilty and Iitetime of 
PWR-type nuclear power piant steam generators. Vol. 1,2. Order 
Number DE91627706. Source: OSTI; NTIS (US Sales Only); INIS 

Published in 2 volumes. 

Vibrations of tubes exposed transversely to a transverse flow of 
water-steam mixture were measured on an experimental facility of 
a WWER-440 steam generator. Mathematical relations are given 


21 NUCLEAR POWER PLANTS 
2102 Power Reactors, Nonbreeding, Light-Water Moderated, Nonboiling Water 


for modeling the tube vibrations and evaluating them in the rated 
mode The problem of vibrations of steam generator heat transter 
tubes is discussed from the point of view of their high-cycle stress 
The crude calculation performed gave evidence that the effect of 
dynamic stress caused by vibrations is virtually negligible. (E.J.). 4 
figs.. 4 refs 


16674 (INIS-mf—12809(v.1,2), pp. 93-96) Application of the 
EPR method to the evaluation of the combined effect of chem- 
ical composition and residual strain of steam generator tubes 
on their susceptibility to intergranular corrosion after low- 
temperature sensitization. Eremias. B. (Statni Vyzkumny 
Ustav Ochrany Materialu G.V. Akimova. Prague (Czechoslo- 
vakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechoslovakia). Dum Techniky. May 1989. 372p. (in Czech) 
(CONF-8905373—: National conference on upgrading the operating 
reliability and lifetime of PWR-type nuclear power plant steam gen- 
erators, Ostrava (Czechoslovakia), 17-19 May 1989). In Upgrading 
the operating reliability and lifetime of PWR-type nuciear power 
plant steam generators. Voi. 1,2. Order Number DE91627706. 
Source: OSTI; NTIS (US Saies Only): INIS 

Published in 2 volumes. 

The measurements were performed on samples of the 
O8Kh18N10T steel from three different heats with enhanced mi- 
cropurity, taken from steam generator tubes. The samples were 
subjected to isothermal annealing under specified conditions. The 
time dependence of low-temperature sensitization was established 
based on time dependences of the observed reactivation charge 
under the thermal effect of the isothermal annealing. The eftect of 
the active chromium content on intergranular corrosion in the steel 
was evaluated. (E.J.). 2 tabs. 


16675 (INIS-mf—12809(v.1,2), pp. 97-102) Experience with 
WWER-440 steam generator operation with regard to materials 
properties. Kupca, L. (Vyskumny Ustav Jadrovych Elektrarni, 
Trnava (Czechoslovakia)); Srezina, M. Ceskoslovenska Vedeck- 
otechnicka Spolecnost. Ostrava (Czechoslovakia). Dum Techniky. 
May 1989. 372p. (in Slovak). (CONF-8905373-: National confer- 
ence on upgrading the operating reliability and litetime of 
PWR-type nuclear power plant steam generators, Ostrava 
(Czechoslovakia), 17-19 May 1989). In Upgrading the operating 
reliability and Ietime of PWR-type nuclear power plant steam gen- 
erators. Vol. 1,2. Order Number DE91627706. Source: OST]; 
NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

Material analyses were performed to account for the causes of 
leaks in the upper cylindrical part of the PG-32 steam generator col- 
lector and in the sealing nodes of heat transfer tubes of the PG-31 
steam generator at the V-2 nuclear power plant. The main cause is 
corrosion stress cracking. for which favourable conditions existed in 
both cases, viz. tensile stress, use of material prone to corrosion 
cracking (O8Kh18N10T), and medium. (E.J.). 2 figs., 4 refs. 


16676 (INIS-mf-12809(v.1,2), pp. 103-107) Evaluation of the 
ettect of decontamination on steam generator materiais. Brez- 
ina. M. (Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Czechosiovakia)): Kupca, L. Ceskosiovenska Vedeckotechnicka 
Spoiecnost, Ostrava (Czechosiovakia). Dum Techniky. May 1989. 
372p. (In Czech). (CONF-8905373—: National conference on up- 
grading the operating reliability and litetime of PWR-type nuclear 
power plant steam generators, Ostrava (Czechoslovakia), 17-19 
May 1989). In Upgrading the operating reliability and Iietime of 
PWR-type nuciear power piant steam generators. Vol. 1,2. Orcer 
Number DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The experiments were pertormed on austenitic CrNi steel of the 
18/10 type stabilized with Ti. For reactive tests, samples were pre- 
pared from primary piping of the V-2 nuclear power plant. heat 
transter tubes of the PG-32 steam generator collector, and sheets 
of steel conforming to Czechoslovak Standard CSN 17 247.4. The 
sample surface free from oxides or a corrosion layer was treated in 
a defined manner, and the direct effect of decontamination on the 
material was examined on the samples. The active samples were 
parts of the primary circuit with a preserved corrosion layer. Chem- 
ical methods AP-CITROX and NP-CITROX were employed for the 
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decontamination, and their efficiency was evaluated at various con- 
centrations of the reagents. The AP-CITROX method was found 
little aggressive to the material surface. the decontamination 
factors achieved, however, were low. In contrast to this. the NP- 
CITROX method exhibited high decontamination factors but 
corrosion of the material was observed for the composition used 
(E.J.). 1 tab., 6 refs 


16677 (INIS-mf—12809(v.1,2), pp. 127-132) Influencing the 
reliability by selection of the components production technol- 
ogy. Jilek, L. (Vitkovicke Zelezarny Klementa Gottwaida, Ostrava 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Ostrava (Czechoslovakia). Dum Techniky. May 1989. 372p. (in 
Czech). (CONF-8905373—: National conference on upgrading the 
operating reliability and lifetime of PWR-type nuclear power plant 
steam generators, Ostrava (Czechoslovakia), 17-19 May 1989). In 
Upgrading the operating reliability and lifetime of PWR-type nuclear 
power plant steam generators. Vol. 1,2. Order Number 
DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes 

A procedure is described for forging rings by employing the tech- 
nology of punching with a hollow pin, in which inhomogeneities and 
enhanced impurity contents of the under-head parts of the ingots 
are eliminated. The procedure of unrolling forged tubes was ap- 
plied to the forging of plates. In this way, plates more than 5 m in 
diameter were manufactured; these serve as semifinished products 
from which the bottoms of steam generators for WWER-1000 nu- 
clear power plants are pressed. When manufacturing the neck ring 
for a WWER-440 reactor and the pressurizer for a WWER-1000 re- 
actor, the component was so forged that it was thicker in the spot 
of the socket, and the socket was formed during mechanical ma- 
chining. (E.J.). 12 rets., 6 figs. 


16678 (INIS-mf—12809(v.1,2), pp. 133-137) Effect of surtace 
treatment of steam generator heat transfer tubes and of the 
primary circuit chemical regime on the transport and activation 
of corrosion products. Burclova, J. (Vyskumny Ustav Jadrovych 
Elektrarni, Trnava (Czechoslovakia)); Kukucova, M.; Dobis, L.; 
Repas, R.; Streda, |.; Vagner, F. Ceskoslovenska Vedeckotech- 
nicka Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. May 
1989. 372p. (in Czech). (CONF-8905373-: National conterence on 
upgrading the operating reliability and litetime of PWR-type nuclear 
power plant steam generators, Ostrava (Czechoslovakia), 17-19 
May 1989). In Upgrading the operating reliability and lifetime of 
PWR-type nuclear power plant steam generators. Vol. 1,2. Order 
Number DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The dose rates from primary circuit equipment are governed by 
the extent of corrosion of the equipment and transport of the corro- 
sion products within the primary circuit. The effect of the 
physico-chemical conditions (pH, temperature) on the corrosion 
product migration and the increase of dose rates with the pH value 
are evaluated for some components of the main circulation pumps 
and steam generators. (E.J.). 5 figs., 4 rets. 


16679 (INIS-mf—12809(v.1,2), pp. 148-157) Kinetics of local 
corrosion attack on WWER-440 needie tubes and related prob- 
lems in IHetime assessment. Mummer, K. (Akademie der 
Wissenschaften der DDR, Dresden (Germany, F.R.). Zentralinstitut 
fuer Festkoerperphysik und Werkstofforschung); Lehmann, G.; Uh- 
lemann, M.; Reinhard, W. Ceskoslovenska Vedeckotechnicka 
Spolecnost. Ostrava (Czechoslovakia). Dum Techniky. May 1989. 
372p. (in German). (CONF-8905373—: National conference on up- 
grading the operating reliability and lifetime of PWR-type nuclear 
power pliant steam generators, Ostrava (Czechoslovakia), 17-19 
May 1989). In Upgrading the operating reliability and lifetime of 
PWR-type nuclear power pliant steam generators. Vol. 1,2. Order 
Number DE91627706. Source: OSTI; NTIS (US Sales Only); INIS 

Published in 2 volumes 

Corrosion damage problems are discussed for steam generator 
tubes in nuclear power plants. The eddy current method was used 
to obtain corrosion damage data for steam generator tubes of a 
WWER-440 reactor. The proportion of damaged tubes was found 
to increase with increasing period of operation. Irrespective of their 
age, however, the major fraction is constituted by tubes damaged 
into a small depth. On average, for 10% of all defects the extent of 
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damage increases 10% within a fuel cycle; that is, the depth of a 
detect lying within the range of 0.3 to 1.3 mm can increase by 0.03 
to 0.13 mm. In terms of this vague assumption, the time required 
by a defect to pass through a pipe 1.4 mm thick can be 47 years 
in a favourable case and 0.5 years in an unfavourable case. 
(Z.M.). 9 figs., 7 refs 


16680 (INIS-mf—12809(v.1,2), pp. 158-165) Description and 
evaluation of selected pictures of local corrosion damage in 
WWER-440 needle tubes. Tscheike, |. (Akademie der Wis- 
senschaften der DDR, Dresden (Germany, F.R.). Zentralinstitut 
fuer Festkoerperphysik und Werkstofforschung); Finke, P.; Mum- 
mert, K.;  Baecher, |. Ceskoslovenska Vedeckotechnicka 
Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. May 1989. 
372p. (in German). (CONF-8905373-: National conference on up- 
grading the operating reliability and lifetime of PWR-type nuclear 
power plant steam generators, Ostrava (Czechoslovakia), 17-19 
May 1989). In Upgrading the operating reliability and lifetime of 
PWR-type nuclear power plant steam generators. Vol. 1.2. Order 
Number DE91627706. Source: OST!; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The causes of corrosion damage of steam generator tubes of a 
WWER-440 reactor were investigated by metallographic tomogra- 
phy and by a method based on measurements with the DENKMAN 
system. Electron microanalysis was also applied to examine the 
composition of corrosion products in cracks. Corrosion damage of 
stainless steel tubes is a result of combined action of factors asso- 
ciated with the tube material, the flowing-through medium, and the 
load determined by the thermohydraulic conditions and design fea- 
tures. Local corrosion appears in sites where all the three factors 
exert an adverse effect. Precise knowledge of the tube damage ki- 
netics is a prerequisite for a scientifically grounded forecast of the 
steam generator lifetime. (Z.M.). 21 figs., 4 refs. 


16681 (INIS-mf—12809(v.1,2), pp. 188-198) Secondary side 
concept to prevent steam generator tube corrosion. Riess, R. 
(Kraftwerk Union A.G., Erlangen (Germany, F.R.)); Odar, 
S. Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechoslovakia). Dum Techniky. May 1989. 372p. (CONF- 
8905373-: National conference on upgrading the operating 
reliability and lifetime of PWR-type nuclear power plant steam gen- 
erators, Ostrava (Czechoslovakia), 17-19 May 1989). In Upgrading 
the operating reliability and lifetime of PWR-type nuclear power 
plant steam generators. Vol. 1,2. Order Number DE91627706. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

Some examples are given of design adaptations, e.g. U-bend 
support, tube spacer grid, flow distribution baffle, triangular tube 
pitch, tube-tubeplate sheet connection, which reduce the tendency 
to various types of corrosion (stress corrosion cracking, tube dent- 
ing, tube wastage, intergranular cracking). A basic diagram of the 
secondary circuit is shown. Oxygen, corrosion product and impurity 
control in the secondary circuit is described. (E.J.). 19 figs., 6 refs. 


16682 (INIS-mf—12809(v.1,2), pp. 199-207) Assessment of 
ettectiveness of the water chemistry in secondary circults of 
WWER-440 units of Kozioduj nuclear power plant. Dobrevski, 
1.D. (Vissh Khimiko-Tekhnologicheski Inst.. Burgas (Buigaria)); 
Litovska, G.G.; Konova, G.B.; Vasil'ev, R.; Stoev, M.; Stoyanova, 
S. Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechoslovakia). Dum Techniky. May 1989. 372p. (in Russian). 
(CONF-8905373—: National conference on upgrading the operating 
reliability and litetime of PWR-type nuclear power plant steam gen- 
erators, Ostrava (Czechoslovakia), 17-19 May 1989). In Upgrading 
the operating reliability and lifetime of PWR-type nuclear power 
plant steam generators. Vol. 1,2. Order Number DE91627706. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The increasing concentration of corrosion products in the turbine 
condensate and feedwater was measured during the operation of 
the Kozloduj-1 reactor. Addition of hydrazine to the turbine conden- 
sate brought about decrease in the concentrations of copper and 
iron in feedwater and increase in the feedwater pH value. Based 
on these data, it was decided to alter the chemistry of units 1 
through 3 of the Kozloduj nuclear power piant by adding hydrazine 
to the turbine condensate in amounts exceeding 150 yg/kg and by 





increasing the feedwater pH to 8.6+-0.3. Experimental investigation 
of unit 4 revealed that the concentration of copper in feedwater ap- 
proached the highest permissible value and that the concentration 
of iron was comparable to that observed at units 1-3. The concen- 
tration of corrosion products increased during the fueling cycle 
Therefore, it was decided to add hydrazine to the condensate in 
amounts of 100-150 pg/kg. This hydrazine chemistry brought about 
suppression of corrosion of copper alloys used in the secondary 
circuit and reduction in the corrosion of surfaces within the circuit. 
(E.J.). 3 figs.. 1 tab., 7 refs. 


16683 (INIS-mf—12809(v.1,2), pp. 286-292) Effect of tube 
surtace treatment on corrosion product deposition. Jindrich, K. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)): Ky- 
sela, J. Ceskoslovenska Vedeckotechnicka Spolecnost. Ostrava 
(Czechoslovakia). Dum Techniky. May 1989. 372p. (in Czech) 
(CONF-8905373-—: National conference on upgrading the operating 
reliability and lifetime of PWR-type nuclear power plant steam gen- 
erators, Ostrava (Czechoslovakia), 17-19 May 1989). In Upgrading 
the operating reliability and lifetime of PWR-type nuclear power 
plant steam generators. Vol. 1,2. Order Number DE91627706. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The deposition of radioactive corrosion products on steam 
generator tubes was investigated. Mechanically treated and elec- 
trolytically polished tubes made of 17246 type stainless stee! were 
used for the experiments, which were performed on a_ high- 
pressure, high-temperature RVS-3 reactor water loop at three 
water regimes. The extent of deposition on the surface of elec- 
trolytically polished tubes was found to be about one-half as 
compared with tubes with mechanically treated surface. (E.J.). 1 
fig., 3 tabs., 6 refs. 


16684 (INIS-mf-12809(v.1,2), pp. 208-211) Effect of sec 
ondary circult materials and water regime on steam generator 
reliability. Toman, J. (Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Ostrava (Czechoslovakia). Dum Techniky. May 1989. 372p. (in 
Czech). (CONF-8905373—: National conference on upgrading the 
operating reliability and lifetime of PWR-type nuclear power plant 
steam generators, Ostrava (Czechoslovakia), 17-19 May 1989). In 
Upgrading the operating reliability and litetime of PWR-type nuclear 
power plant steam generators. Vol. 1,2. Order Number 
DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The mechanism of the sak concentration increase in pits and 
crevices formed in a steam generator due to its impertect manutac- 
ture or to its design features is described. The probability of 
corrosion can be reduced by choosing a suitable stee! and by se- 
curing low concentrations of salts (chlorides in particular) and 
corrosion products in the feedwater. Attention is paid to the distri- 
bution of salts in the water-steam circuit and to the conditions of 
erosion corrosion as the principal source of corrosion products in 
feedwater. Experience with the suppression of erosion corrosion at 
nuclear power piants abroad is described. (E.J.). 


16685 (INIS-mf-12809(v.1,2), pp. 212-215) Eftect of nuclear 
power plant secondary circult chemical regime on corrosion 
processes and deposit formation in steam generators. Hradil, 
Z. (ORGREZ, Brno (Czechoslovakia)); Vilim, J.; Kubacek, 
A. Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechoslovakia). Dum Techniky. May 1989. 372p. (in Czech). 
(CONF-8905373—: National conference on upgrading the operating 
reliability and lifetime of PWR-type nuclear power plant steam gen- 
erators, Ostrava (Czechoslovakia), 17-19 May 1989). In Upgrading 
the operating reliability and lifetime of PWR-type nuclear power 
plant steam generators. Vol. 1,2. Order Number DE91627706. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The effect of the chemistry on the presence of corrosion-active 
substances is evaluated. The amounts of corrosion products de- 
positing on steam generator heat transfer surfaces are calculated 
The deposits contain mainly oxides of iron (magnetite in particular) 
and minor quantities of silicon dioxide and of calcium and magne- 
sium salts. The deposit data derived from physical quantities 
obtained during thermal technical measurements are compared 
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with those determined during steam generator inspections per- 
formed while the unit was shut down. The iron. oxygen, hydrazine. 
sodium and chloride contents are evaluated for the conventional 
chemistry of Czechoslovak nuclear power plants with condensate 
treatment and pH 8.2 to 8.6. It is demonstrated that the chemistry 
should be altered for the feedwater pH to increase and that in 
1000 MW units, copper alloy-based materials should be eliminated 
from the secondary circuit, and chemistry with a high pH (pH>9.8) 
should be applied. (E.J.) 


16686 (INIS-mf-12809(v.1,2), pp. 216-225) PWR steam gen- 
erator chemical cleaning. Riess, R. (Siemens AG, Erlangen 
(Germany, F.R.)): Kuhnke, K.; Walter, K.H. Ceskoslovenska 
Vedeckotechnicka Spolecnost. Ostrava (Czechoslovakia). Dum 
Techniky. May 1989. 372p. (CONF-8905373—: National conference 
on upgrading the operating reliability and lifetime of PWR-type nu- 
clear power plant steam generators, Ostrava (Czechoslovakia), 
17-19 May 1989). In Upgrading the operating reliability and lifetime 
of PWR-type nuclear power plant steam generators. Vol. 1,2. Order 
Number DE91627706. Source: OSTI; NTIS (US Sales Only): INIS. 

Published in 2 volumes. 

The Westinghouse D3 model steam generator with U-tubes and 
a Babcock-Wilcox steam generator with straight tubes are de- 
scribed. The tubes are made of Inconel 600. The concentrations of 
the corrosion products in feedwater at pH 9.0 to 9.5 and at pH~10 
and their transport rates and total amounts per cycle are given 
Attention is paid to spots where increased amounts of deposits ac- 
cumulate in the steam generators and to the associated corrosion 
hazard. Basic provisions that can be made to protect the equip- 
ment against corrosion and to remove the corrosion products are 
pointed to. Such provisions have been applied at the Neckar 
nuclear power plant (GKN |). Chemical cleaning of the steam gen- 
erator from iron oxide deposits appeared to be a specific problem 
Ammonium sat of nitrilotriacetic acid (NTA) was employed for the 
dissolution. The dependences of the corrosion product dissolution 
on temperature, time and test conditions were examined. Based on 
the results, chemical procedures for steam generator cleaning are 
proposed. (E.J.). 12 figs., 3 tabs., 2 refs. 


16687 (INIS-mf—1 2809(v.1,2), pp. 226-237) Some problems 
of chemical regime optimization. Tomik, L. (Slovenske Energet- 
icke Podniky, Jaslovske Bohunice (Czechoslovakia). Elektrarna 
Bohunice); Duris, J. Ceskoslovenska Vedeckotechnicka Spolec- 
nost, Ostrava (Czechoslovakia). Dum Techniky. May 1989. 372p. 
(in Slovak). (CONF-8905373—: National conference on upgrading 
the operating reliability and lifetime of PWR-type nuclear power 
plant steam generators, Ostrava (Czechoslovakia), 17-19 May 
1989). In Upgrading the operating reliability and lifetime of PWR- 
type nuclear power pliant steam generators. Vol. 1.2. Order 
Number DE91627706. Source: OST!; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The quality of feedwater and blowdown water in steam genera- 
tors is compared for the V-1 and V-2 nuclear power plants. The 
amounts and chemical composition of the deposits on the heat 
transfer surfaces of the secondary sides of the steam generators 
were determined. Attention is paid to the optimization of the pH 
value, reduction in the amounts of corrosion products and hazard 
of corrosion of the heat transfer surfaces. A description is given of 
the automated chemical control system that is being built up as 
well as of the data acquisition and processing system. (E.J.). 3 
figs., 6 tabs. 


16688 (INIS-mf—12809(v.1,2), pp. 238-243) Chemical regime 
analysis for the WWER-type nuclear power plant secondary 
circuit with regard to salt concentration in steam generator 
feedwater. Jehlicka, P. (Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Ostrava (Czechoslovakia). Dum Techniky. May 1989. 372p. (in 
Czech). (CONF-8905373-: National conference on upgrading the 
operating reliability and lifetime of PWR-type nuclear power plant 
steam generators, Ostrava (Czechoslovakia), 17-19 May 1989). In 
Upgrading the operating reliability and lifetime of PWR-type nuclear 
power pliant steam generators. Vol. 1,2. Order Number 
DE91627706. Source: OSTI; NTIS (US Sales Only): INIS. 
Published in 2 volumes. 
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The secondary circuit water chemistry was examined at unit 1 of 
the Dukovany nuclear power plant. Two regimes were investigated, 
viz. the conventional operating regime at pH 8.4 and a regime with 
the pH value increased to approximately pH 9.0. The trace 
amounts of anions were determined by ion chromatography 
whereas the total salt concentration was determined by electrolytic 
conductivity measurement of the effluent passed through a cation 
exchanger column in the H cycle. Moreover, the electrolytic con- 
ductivity without treatment in the column, the concentrations of 
ammonia, hydrazine, oxygen and of iron ions, the feedwater pH 
value, and the chloride concentration distribution within the sec- 
ondary circuit were also measured. (E.J.). 1 tab., 2 refs. 


16689 (INIS-mf-12809(v.1,2), pp. 244-253) Experience from 
the pertormance of the steam generator at the Bohunice V-2 
nuclear power plant. Tischler, J. (Atomova Elektraren Bohunice, 
Jaslovske Bohunice (Czechoslovakia)). Ceskoslovenska Vedeck- 
otechnicka Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. 
May 1989. 372p. (in Slovak). (CONF-8905373-: National confer- 
ence on upgrading the operating reliability and lifetime of 
PWR-type nuclear power plant steam generators, Ostrava 
(Czechoslovakia), 17-19 May 1989). In Upgrading the operating 
reliability and litetime of PWR-type nuclear power plant steam gen- 
erators. Vol. 1,2. Order Number DE91627706. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in 2 volumes 

The design and operating conditions of the steam generator are 
characterized in detail. The manufacture tolerances, ways of their 
elimination and types of in-service repairs are described for six 
steam generators of unit 3 of the V-2 nuclear power plant. Particu- 
lar attention is paid to problems of heat transfer tube leaks. The 
principle of the leak detection method is outlined, and recommen- 
dations are given for existing steam generators. (E.J.). 5 refs. 


16690 (INIS-mf-12809(v.1,2), pp. 254-258) Litetime of heat 
transter tube joints in steam generators. Riha, Z. (Vitkovicke 
Zelezarny Klementa Gottwakda, Ostrava (Czechoslovakia). 
Vyzkumny Ustav Materialu); Lichy, J.; Walder, V. Ceskoslovenska 
Vedeckotechnicka Spolecnost, Ostrava (Czechoslovakia). Dum 
Techniky. May 1989. 372p. (In Czech). (CONF-8905373-: National 
conference on upgrading the operating reliability and lifetime of 
PWR-type nuclear power plant steam generators, Ostrava 
(Czechoslovakia), 17-19 May 1989). In Upgrading the operating 
reliability and lifetime of PWR-type nuclear power plant steam gen- 
erators. Vol. 1,2. Order Number DE91627706. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

Model tests were pertormed of heat transfer tube joints to tube 
plates in steam generators. The heat transfer tubes, which were 
made of 18/10Ti type austenitic CrNi steel, were fastened in tube 
plates made of austenitic steel or of the 10MnNi2MoV type low- 
alloy bainitic steel. The model joints were tested in aqueous 
medium in an autoclave, subjected to fast cycles in air, and tested 
on a special stand simulating conditions existing in actual steam 
generators. Two different technologies were used to fasten the 
tubes in the tube plates, and their effect on the changes in proper- 
ties such as the strength and leakproofness of the joints during 
simulated load was examined. (E.J.). 1 fig., 2 tabs., 3 refs. 


16691 (INIS-mf-12809(v.1,2), pp. 259-267) Operating relie- 
bility and tallure rate of V-1 and V-2 nuclear power plan steam 
generators and components. Kramara, J. Ceskoslovenska 
Vedeckotechnicka Spolecnost, Ostrava (Czechoslovakia). Dum 
Techniky. May 1989. 372p. (in Slovak). (CONF-8905373-: National 
conference on upgrading the operating reliability and lifetime of 
PWR-type nuclear power plant steam generators, Ostrava 
(Czechoslovakia), 17-19 May 1989). In Upgrading the operating 
reliability and lifetime of PWR-type nuclear power plant steam gen- 
erators. Vol. 1,2. Order Number DE91627706. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

Nuclear power plant failure rates are discussed from the techni- 
cal point of view on the one hand and from the point of view of the 
Situation in the electricity system, irrespective of the technical 
cause, on the other hand. Examples of data from the Reliability In- 
formation System are demonstrated, all failures being analyzed by 


118 ERA Vol. 16, No. 7 


this system. Particular attention is paid to the failure rates of steam 
generators at the V-1 and V-2 nuclear power plants. The total fail- 
ure rates of the two nuclear power plants, the contribution of the 
steam generators to them, as well as the failure rates of the steam 
generator components are evaluated. Processes affecting the life- 
time of a steam generator as a whole are discussed. (E.J.). 1 fig., 
5 tabs., 3 refs. 


16692 (INIS-mf—12809(v.1,2), pp. 273-277) Comparison of 
secondary circuit concepts for nuclear power plants of 
Czechoslovak and French types. Kopic, P. (Energoprojekt, 
Prague (Czechosiovakia)). Ceskoslovenska Vedeckotechnicka 
Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. May 1989. 
372p. (In Czech). (CONF-8905373—: National conference on up- 
grading the operating reliability and lifetime of PWR-type nuclear 
power plant steam generators, Ostrava (Czechoslovakia), 17-19 
May 1989). In Upgrading the operating reliabilty and lifetime of 
PWR-type nuclear power plant steam generators. Vol. 1,2. Order 
Number DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The French nuclear power generation system is outlined, and 
the existing differences at Czechoslovak nuclear power plants, 
such as the use of nearvy water resources, are described. Designs 
aimed to eliminate erosion corrosion processes in the secondary 
circuit are dealt with in detail. Medium-alloy austenitic stainless 
steels of the AIS! 304 and, later, AIS! 316 type were chosen. Cop- 
per alloys were eliminated from the circuit, leakproof and reliable 
condensers and vertical stearn generators were installed, and a 
chemistry with pH 9.6 to 10.0 was adopted. Organization of chemi- 
cal service in Czechoslovakia is compared with that in France; 
attention is paid to the automation standard, instrumentation, num- 
ber of personnel, etc. An overview is given of the development of 
chemical regimes (phosphate and volatile chemistry, pH adjust- 
ment) at French nuclear power plants. (E.J.). 


16693 (INIS-mf—12809(v.1,2), pp. 278-285) Use of electro- 
magnetic fitters in nuclear power plant secondary circuits. 
Kysela, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslo- 
vakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechoslovakia). Dum Techniky. May 1989. 372p. (In Czech). 
(CONF-8905373-: National conference on upgrading the operating 
reliability and litetime of PWR-type nuclear power plant steam gen- 
erators, Ostrava (Czechoslovakia), 17-19 May 1989). In Upgrading 
the operating reliability and litetime of PWR-type nuclear power 
plant steam generators. Vol. 1,2. Order Number DE91627706. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

Measurements were pertormed with pilot-plant electromagnetic 
fikers (throughput 4 thr) manutactured at the Nuclear Research 
Institute (UJV) in Rez for the German nuclear power plants Rheins- 
berg and NORD. At the former power pliant, the filter was inserted 
after the last low-pressure condensate heater; at the latter power 
piant, the filters were examined during the purification of conden- 
sate from high-pressure heaters, of steam generator feedwater, 
and turbine condensate before the unit treatment. An electro- 
mechanical fiter manufactured by CKD in Prague was tested at 
the Bohunice nuclear power pliant; it was engaged in the purifica- 
tion of the steam generator blowdown. The efficiency of trapping 
corrosion products, iron oxides in particular, was investigated. 
(E.J.). 3 figs., 2 tabs., 6 refs. 


16694 (INIS-mf-12809(v.1,2), pp. 298-302) In-service inspec 
tion of steam generators. Herman, M. (Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Czechoslovakia)); Baranovska, 
S. Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechoslovakia). Dum Techniky. May 1989. 372p. (In Slovak). 
(CONF-8905373-: National conference on upgrading the operating 
reliability and litetime of PWR-type nuclear power plant steam gen- 
erators, Ostrava (Czechoslovakia), 17-19 May 1989). In Upgrading 
the operating reliability and lifetime of PWR-type nuclear power 
plant steam generators. Vol. 1,2. Order Number DE91627706. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The in-service inspection programmes at Czechoslovak WWER 
nuclear power plants fitted with V-213 reactors are compared with 
those at nuclear power piants in the USSR, Bulgaria, Hungary and 





France. Attention is paid to the inspection sites and to the periodic- 
ity of inspections. It is concluded that the extent of inspections at 
Czechoslovak nuclear power plants in the steam generator pres- 
sure vessel range is oversized, whereas the extent of inspections 
of the steam generator heat exchanger tubes is insufficient. (E.J.). 


16695 (INIS-mf—12809(v.1,2), pp. 329-333) New technique of 
searching for leaking WWER steam generator tubes and its 
application during shutdowns of unit 3 of the Bohunice power 
plant and of unit 1 of the Dukovany power plant. Matal, O. 
(Vyzkumny Ustav Zavodu Energetickeho Strojirenstvi, Brno-Slatina 
(Czechosiovakia)); Klinha, J.; Holy, F.; Sobotka, |.; Tisler, J.; 
Repka, M.; Cepcek, S. Ceskoslovenska Vedeckotechnicka Spolec- 
nost, Ostrava (Czechoslovakia). Dum Techniky. May 1989. 372p. 
(In Russian). (CONF-8905373-: National conference on upgrading 
the operating reliability and lifetime of PWR-type nuclear power 
plant steam generators, Ostrava (Czechoslovakia), 17-19 May 
1989). In Upgrading the operating reliability and lifetime of PWR- 
type nuclear power plant steam generators. Vol. 1,2. Order 
Number DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

Conditions are given for leak detection in collectors and in the 
attached tubes by the luminescence and pressurized water meth- 
ods. A new bubble method using a manipulator for heat transfer 
tube inspection was developed. Two variants of this method are 
outlined and their assets and drawbacks are compared. The two 
variants were tested at the Bohunice and Dukovany nuclear power 
plants. (E.J.). 8 refs. 


16696 (INIS-mf—12809(v.1,2), pp. 303-308) System of 
testing primary-to-secondary circuit leakprootness in WWER- 
440 and WWER-1000 steam generators. Kawalec, M. 
(Vitkovicke Zelezarny Klementa Gottwaida, Ostrava (Czechoslo- 
vakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechoslovakia). Dum Techniky. May 1989. 372p. (In Czech). 
(CONF-8905373—: National conference on upgrading the operating 
reliability and lifetime of PWR-type nuclear power plant steam gen- 
erators, Ostrava (Czechoslovakia), 17-19 May 1989). in Upgrading 
the operating reliability and litetime of PWR-type nuclear power 
plant steam generators. Vol. 1,2. Order Number DE91627706. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The drawbacks are assessed of the initial methodology of inter- 
Circuitry leakproofness inspection, which relied on measurement of 
the total volume activity of the steam generator blowdown. A new 
method was developed, in which leaks are calculated based on the 
results of measurement of the volume activity of *4Na in the pri- 
mary coolant and in the steam generator blowdown. An equation 
for the calculation of intercircuitry leaks is given; it is, however, 
only applicable to the steady-state operation of the whole power 
plant unit. Therefore, it was decided to use the initial method for 
small intercircuitry leaks, and to employ the new method only if the 
total volume activity exceeds 370 Ba/dm®. (E.J.). 4 refs. 


16697 (INIS-mf—12809(v.1,2), pp. 309-313) Product quality - 
@ prerequisite tor increasing the operating reliability and lite- 
time of steam generators. Chamrad, A. (Vitkovicke Zelezarny 
Klementa Gottwalda, Ostrava (Czechoslovakia)). Ceskoslovenska 
Vedeckotechnicka Spolecnost, Ostrava (Czechoslovakia). Dum 
Techniky. May 1989. 372p. (In Czech). (CONF-8905373—: National 
conference on upgrading the operating reliability and lifetime of 
PWR-type nuclear power plant steam generators, Ostrava 
(Czechoslovakia), 17-19 May 1989). In Upgrading the operating 
reliability and lifetime of PWR-type nuclear power plant steam gen- 
erators. Vol. 1,2. Order Number DE91627706. Source: OST]; 
NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The system of product quality control is described as practised 
at the Vitkovice iron works, manufacturing equipment for WWER 
nuclear power plants. Experience concerning the quality of steam 
generators manufactured in 1983-1988 is dealt with in detail. 
Cases where the manufacture failed to adhere to the design 
project are evaluated and causes of the deviations are discussed. 
Examples of steam generator operating reliability assessment are 
demonstrated. (E.J.). 
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16698 (INIS-mf—12809(v.1,2), pp. 314-318) Response of 
steam generator internals in in-service diagnostics signals at 
the Dukovany nuclear power pliant. Hulin, J. (Jaderna Elektrarna 
Dukovany (Czechoslovakia)). Ceskoslovenska Vedeckotechnicka 
Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. May 1989 
372p. (In Czech). (CONF-8905373—-: National conference on up- 
grading the operating reliability and lifetime of PWR-type nuclear 
power plant steam generators, Ostrava (Czechoslovakia). 17-19 
May 1989). In Upgrading the operating reliability and lifetime of 
PWR-type nuclear power plant steam generators. Vol. 1.2. Order 
Number DE91627706. Source: OSTI; NTIS (US Sales Only): INIS. 

Published in 2 volumes. 

Noise signals were measured with piezoelectric accelerometers. 
attached to the bottom part of the steam generator jacket. The 
frequency spectra of the diagnostic signal were examined with em- 
phasis on their component in the 900 Hz range. At unit 3 of the 
nuclear power pliant, resonances in the 900 Hz range were only 
observed for steam generators of Czechoslovak make; they de- 
pended on the steam generator output power. The causes of the 
resonances are discussed. (E.J.). 2 figs. 


16699 (INIS-mf—12809(v.1,2), pp. 319-328) Dependence of 
steam generator vibrations on feedwater pressure. Sadilek. J 
(Jaderna Elektrarna. Dukovany (Czechoslovakia)). Ceskoslovenska 
Vedeckotechnicka Spolecnost. Ostrava (Czechoslovakia). Dum 
Techniky. May 1989. 372p. (In Czech). (CONF-8905373-: National 
conference on upgrading the operating reliability and litetime of 
PWR-type nuclear power plant steam generators, Ostrava 
(Czechoslovakia), 17-19 May 1989). In Upgrading the operating 
reliability and lifetime of PWR-type nuclear power pliant steam gen- 
erators. Vol. 1,2. Order Number DE91627706. Source: OSTI: 
NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

Vibration sensors are attached to the bottom of the steam gener- 
ator jacket between the input and output primary circuit collectors. 
The effective vibration value is recorded daily. Several times higher 
vibrations were observed at irregular intervals: their causes were 
sought, and the relation between the steam generator vibrations 
measured at the bottom of its vessel and the feedwater pressure 
was established. The source of the vibrations was found to be in 
the feedwater tract of the steam generator. The feedwater tract is 
described and its hydraulic characteristics are given. Vibrations 
were measured on the S02 valve. It is concluded that vibrations 
can be eliminated by reducing the water pressure before the con- 
trol valves and by replacing the control valves with ones with more 
suitable control characteristics. (E.J.). 3 figs., 1 tab., 3 refs. 


16700 (INIS-mf—12809(v.1,2), pp. 334-337) In-service diag- 
nostic systems based on the on-line measurement of 
vibrations of nuclear power plant primary circuit components. 
Vorel, L. (Vyzkumny Ustav Energetickych Zarizeni, Brno 
(Czechoslovakia)); Konarik, M.; Vytopil, O. Ceskosiovenska 
Vedeckotechnicka Spolecnost, Ostrava (Czechoslovakia). Dum 
Techniky. May 1989. 372p. (in Czech). (CONF-8905373—: National 
conference on upgrading the operating reliability and litetime of 
PWR-type nuclear power plant steam generators, Ostrava 
(Czechoslovakia), 17-19 May 1989). In Upgrading the operating 
reliability and lifetime of PWR-type nuclear power piant steam gen- 
erators. Vol. 1,2. Order Number DE91627706. Source: OSTI; 
NTIS (US Sales Only): INIS. 

Published in 2 volumes. 

The VUEZ-DSS-86 diagnostic system consists of piezoelectric 
acceleration sensors, charge preamplifiers, a 16-channel unit of in- 
sulating amplifiers, a 16-channel filter unit, and a unit for diagnostic 
channels control. Technical parameters of the elements and units 
are given. The system has been installed at reactor unit 4 of the 
Dukovany nuclear power pliant. Because of drawbacks of the 
measuring and evaluating instrumentation, a new microprocessor- 
based diagnostic system is being developed. (E.J.). 1 fig. 


16701 (INIS-mf—12809(v.1,2), pp. 338-343) Temperatures 
and temperature changes at major nodes of steam generators 
and pressurizers, measured at start-up and during operation 
of the WWER-440 unit. Matal, O. (Vyzkumny Ustav Energetickych 
Zarizeni, Brno (Czechoslovakia)); Sobotka, |.: Kunovsky, 
J. Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
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(Czechoslovakia). Dum Techniky. May 1989. 372p. (In Russian). 
(CONF-8905373-: National conference on upgrading the operating 
reliability and lifetime of PWR-type nuclear power plant steam gen- 
erators, Ostrava (Czechoslovakia), 17-19 May 1989). In Upgrading 
the operating reliability and litetime of PWR-type nuclear power 
plant steam generators. Vol. 1,2. Order Number DE91627706. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

Temperature changes at the secondary side of the steam gener- 
ator and pressurizer in dependence on the operating mode were 
measured at units 2 and 4 of the Dukovany nuclear power pliant. 
Examples of the effect of temperature changes on the steam gen- 
erator metal material are given, and the thermal stability of the 
material is evaluated. (E.J.). 2 figs., 1 tab., 4 refs. 


16702 (INIS-mf—12809(v.1,2), pp. 344-348) Experience from 
in-service inspections and repairs of steam generators and 
pressurizers. Bednarek, L. (Vitkovicke Zelezarny Klementa 
Gottwalda, Ostrava (Czechoslovakia)). Ceskoslovenska Vedeck- 
otechnicka Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. 
May 1989. 372p. (In Czech). (CONF-8905373-: National confer- 
ence on upgrading the operating reliability and lifetime of 
PWR-type nuclear power plant steam generators, Ostrava 
(Czechoslovakia), 17-19 May 1989). In Upgrading the operating 
reliability and litetime of PWR-type nuclear power plant steam gen- 
erators. Vol. 1,2. Order Number DE91627706. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

Experience is described concerning repairs of sealing nodes of 
the primary and secondary circuit of steam generators, defects of 
thread nests, and replacement of protective jackets of primary col- 
lector welds. Problems are discussed of in-service inspections and 
repairs of the austenitic overlay of the pressurizer and of testing 
the heat transfer tubes by the eddy current method. (E.J.). 


16703 (INIS-mf—12809(v.1,2), pp. 349-355) Maintenance, 
repair and inspections of nuclear power plant steam genere- 
tors, prepared and performed by the CEZ corporation. 
Duba, Z. (Ceske Energeticke Zavody, Prague (Czechoslo- 
vakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechoslovakia). Dum Techniky. May 1989. 372p. (in Czech). 
(CONF-8905373-—: National conference on upgrading the operating 
reliability and lifetime of PWR-type nuclear power pliant steam gen- 
erators, Ostrava (Czechoslovakia), 17-19 May 1989). In Upgrading 
the operating reliability and litetime of PWR-type nuclear power 
plant steam generators. Vol. 1,2. Order Number DE91627706. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The steam generator failure rate at the Dukovany nuclear power 
plant since the start-up of the reactor units was evaluated. The pa- 
rameters examined included the total number of failures, the 
number of major failures eliminated by conventional repairs, the 
number of failures that compelled emergency reactor shutdown, 
and the number of failures that brought about electricity production 
fall-out. These failures were associated with failures of components 
of the steam generators. A survey is given of defects on steam 
generators observed during major overhauls as well as of the test- 
ing and maintenance equipment employed. (E.J.). 1 fig., 1 tab. 


16704 (INIS-mf—12809(v.1,2), pp. 356-360) Measurement of 
concentration field in the boiler water of the WWER-440 steam 
generator of unit 4 of the Dukovany nuclear power plant, 
using sampling probes. Cervinka, J. (Vyzkumny Ustav Energet- 
ickych Zarizeni, Brno (Czechoslovakia)); Tomas, Z.; Matal, O.; 
Figlovsky, J.; Straka, J.; Vilim, J. Ceskoslovenska Vedeckotech- 
nicka Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. May 
1989. 372p. (In Czech). (CONF-8905373—: National conference on 
upgrading the operating reliability and lifetime of PWR-type nuclear 
power plant steam generators, Ostrava (Czechoslovakia), 17-19 
May 1989). In Upgrading the operating reliability and lifetime of 
PWR-type nuclear power piant steam generators. Vol. 1,2. Order 
Number DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

A device has been installed to examine the concentration levels 
of impurities in the boiler water; it is based on the determination of 
selected impurities such as sodium and chloride ions and total iron 
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and copper. Samples were taken by means of sampling trains 
comprising probes and feeding lines. Measurements were accom- 
plished during hydro tests, during the unit start-up to 70% power, 
and during the steady-state operation. The impurities were found to 
be distributed nonuniformly across the steam generator secondary 
side bulk. (E.J.). 3 figs., 6 refs. 


16705 (INIS-mf—12809(v.1,2), pp. 361-363) Design of a 
surveillance specimen assembly of steam generator heat 
transter tubes as a means of periodic inspections of the state 
and corrosion resistance of tubes. Tomas, Z. (Vyzkumny Ustav 
Energetickych Zarizeni, Brno (Czechoslovakia)); Matal. O.; Klimes, 
P.; Gratza, J. Ceskoslovenska Vedeckotechnicka Spolecnost, Os- 
trava (Czechoslovakia). Dum Techniky. May 1989. 372p. (in 
Czech). (CONF-8905373—: National conference on upgrading the 
operating reliability and lifetime of PWR-type nuclear power plant 
steam generators, Ostrava (Czechoslovakia), 17-19 May 1989). In 
Upgrading the operating reliability and lifetime of PWR-type nuclear 
power pliant steam generators. Vol. 1,2. Order Number 
DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

Various methods for evaluating the state of the heat transfer tube 
material are described. The use of surveillance specimens, viz. 
original heat transfer tubes, is most suitable. The tubes are filled 
with water and air and sealed, and accommodated in a special 
casing which is suspended at a preselected site in the steam gen- 
erator. The asset of this approach consists in the fact that the 
surveillance specimens are exposed to the corrosion effect of the 
medium as well as to the pressure and temperature stress. The 
method is well applicable to horizontal WWER steam generators. 
(E.J.). 1 fig. 


16706 (INIS-mf—12813) Corrosion in power engineering: 
Conterence proceedings. Ceskoslovenska Vedeckotechnicka 
Spolecnost, Kosice (Czechoslovakia). Dom Techniky. Mar 1990 
174p. (In Czech, Slovak, Hungarian). (CONF-9003253-: 11. 
conference on corrosion in power engineering, Kosice (Czechoslo- 
vakia), 27-28 Mar 1990). Order Number DE91627746. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The proceedings contain full texts of 28 contributions, out of 
which 3 fall within the INIS subject scope. These are concerned 
with general corrosion problems in nuclear power industry and with 
corrosion effects of decontamination solutions on the structural ma- 
terials of primary circuits of nuclear power plants. (Z.M.). 


16707 (INIS-mf—12813, pp. 84-88) Assessment of corrosion 
effects of decontamination procedures on primary circuit 
structural materials. Brezina, M. (Vyskumny Ustav Jadrovych 
Elektrarni, Trnava (Czechoslovakia)); Kupca, L.; Beno, P. 
Ceskoslovenska Vedeckotechnicka Spolecnost, Kosice (Czechoslo- 
vakia). Dom  Techniky. Mar 1990. 174p. (in Czech). 
(CONF-9003253-: 11. conference on corrosion in power engineer- 
ing, Kosice (Czechoslovakia), 27-28 Mar 1990). In Corrosion in 
power engineering: Conference proceedings. Order Number 
DE91627746. Source: OSTI; NTIS (US Sales Only); INIS. 

Experiments were carried out to examine the corrosion impacts 
of decontamination procedures based on the two-stage chemical 
decontamination (AP-CITROX, NP-CITROX, NP-CITROX21) and 
on the electrochemical and semidry decontamination in oxalic acid 
and aniline-2,5-disulfonic acid solutions. Examined were inactive 
samples of the primary piping of the V-2 nuclear power plant, of 
heat transfer pipes of the steam generator and a plate made of the 
CSN 17247 steel whose surface was free from any oxidic or corro- 
sion layer, as well as active samples from the primary circuit with a 
preserved corrosion layer. The tests revealed that welds were in- 
variably the most damaged spots. In all cases the effects of the 
decontamination were lower than those of the long-term corrosion 
action of the primary circuit coolant. As to the decontamination of 
the main circulation pumps, the semidry method appears to exert 
lower effects than the electrochemical procedure. Semidry decon- 
tamination of reactor sockets in Unit 2 of the V-2 nuclear power 
plant also induced minimal changes on the reactor vessel overlay, 
on the primary piping and on the wekied joint. (Z.M.). 


16708 (INIS-mf-12813, pp. 1-4) Corrosion engineering in 
nuclear power industry. Prazak, M. (Statni Vyzkumny Ustav 





Ochrany Materialu G.V. Akimova, Prague (Czechoslovakia)); 
Tlamsa, J.; Jirousova, D.; Silber, K. Ceskoslovenska Vedeckotech- 
nicka Spolecnost, Kosice (Czechoslovakia). Dom Techniky. Mar 
1990. 174p. (In Czech). (CONF-9003253-: 11. conference on 
corrosion in power engineering, Kosice (Czechoslovakia). 27-28 
Mar 1990). In Corrosion in power engineering: Conference pro- 
ceedings. Order Number DE91627746. Source: OSTI: NTIS (US 
Sales Only); INIS. 

Corrosion problems in nuclear power industry are discussed from 
the point of view of anticorrosion measures, whose aim is not only 
increasing the lifetime of the equipment but, first of all, securing 
ecological safety. A brief description is given of causes of corrosion 
damage that occurred at Czechoslovak nuclear power plants and 
which could have been prevented. These involve the corrosion of 
large-volume radioactive waste tanks made of the CSN 17247 steel 
and of waste piping of an ion exchange station made of the same 
material, a crack in a steam generator collector, contamination of 
primary circuit water with iron, and corrosion of CrNi corrosion- 
resistant steel in a spent fuel store. It is concluded that if a sufficient 
insight into the corrosion relationships exists and a reasonable vol- 
ume of data is available concerning the corrosion state during the 
nuclear facility performance, the required safety can be achieved 
without adopting extremely costly anticorrosion measures. (Z.M.). 


16709 (INIS-mf—12813, pp. 58-66) Corrosion fracture of 
bolts of nuclear power steam generators. Hrivnak, |. (Vyskumny 
Ustav Zvaracsky, Bratislava (Czechoslovakia)). Ceskosiovenska 
Vedeckotechnicka Spolecnost, Kosice (Czechoslovakia). Dom 
Techniky. Mar 1990. 174p. (In Slovak). (CONF-S003253—: 11. 
conference on corrosion in power engineering, Kosice (Czechoslo- 
vakia), 27-28 Mar 1990). In Corrosion in power engineenng: 
Conference proceedings. Order Number DE91627746. Source: 
OSTI; NTIS (US Sales Only): INIS. 

Bolts connecting collector bodies with lids were the first compo- 
nents of steam generators at Czechoslovak WWER-440 units on 
which corrosion damage was observed in 1982 to 1983. Corrosion 
cracks developed particularly in the cylindrical parts of the bolts. 
This was due to intergranular corrosion caused by the unsuitable 
chemical composition of the steel used, by secondary water level 
fluctuations, by the surrounding environment of the bolts being un- 
amenable to deaeration, as well as by inappropriate tightening of 
the bolts which gave rise to additional deformation stress. Steps 
were taken to eliminate all these drawbacks, and owing to this the 
corrosion cracking of the bolts was prevented for longer than 6 
years. Cracks were observed again in 1989; they occurred then 
not only in the cylindrical parts but also in the thread parts of the 
bolts. The corrosion was again of intergranular nature. As yet, the 
cause of the corrosion cracking of the bolts is not unambiguously 
known. It is largely assumed that the material used, viz. the high- 
strength KhN35VT nickel alloy, is exceedingly sensitive to the 
working procedure and to stress. (Z.M.). 


16710 (INIS-mf-12814, pp. 15-25) Experience with WWER- 
440 reactor pressure vessel! in-service inspections and 
evaluation of their results. Brumovsky, M. (Skoda, Pizen 
(Czechoslovakia). Zavod Energeticke Strojirenstvi); Kralovec, J.; 
Prepechal, J.; Sulc, J. Ceskoslovenska Komise pro Atomovou En- 
ergii, Prague (Czechoslovakia). 1989. 445p. (CONF-8906395—: 
IAEA specialists’ meeting on experience and further improvement 
of in-service inspection methods and programs of nuclear power 
plants (NPPs) with particular emphasis on on-line techniques, 
Pizen (Czechoslovakia), 5-9 Jun 1989). In Proceedings of the IAEA 
Specialists’ Meeting on experience and further improvement of 
in-service inspection methods and programmes of NPPs with par- 
ticular emphasis on on-line techniques. Order Number 
DE91627644. Source: OSTI; NTIS (US Sales Only): INIS. 

Power Machinery Plant of the SKODA Concern Enterprise in 
Pizen, Czechoslovakia, performs in-service inspections of WWER- 
440 MW reactor pressure vessels using remote-controlied TRC 
REACTORTEST SYSTEM inspection equipment. The results of the 
in-service inspections were evaluated by fracture mechanics 
methods using knowledge of stress and strain distributions and op- 
erating history of the pressure vessels. Examples of detected types 
of defects and their analysis are shown. (author). 1 tab. 


21 NUCLEAR POWER PLANTS 
2102 Power Reactors, Nonbreeding, Light-Water Moderated, Nonboiling Water 


16711 (INIS-mf—12814, pp. 26-42) Recent developments in 
France tor ISi of PWR vessels. Gondard, C. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vice des Techniques Avancees); Benoist, P.: Cattiaux. G. 
Champigny, F. Ceskoslovenska Komise pro Atomovou Energii. 
Prague (Czechoslovakia). 1989. 445p. (CONF-8906395-: IAEA 
specialists’ meeting on experience and further improvement of in- 
service inspection methods and programs of nuclear power plants 
(NPPs) with particular emphasis on on-line techniques, Pizen 
(Czechoslovakia). 5-9 Jun 1989). In Proceedings of the IAEA Spe- 
cialists’ Meeting on experience and further improvement of 
in-service inspection methods and programmes of NPPs with par- 
ticular emphasis on on-line techniques. Order Number 
DE91627644. Source: OSTI: NTIS (US Sales Only): INIS. 

In testing a pressurized water reactor vessel with an in-service in- 
spection machine (MIS). various welds are scanned with ultrasonic 
focused transducers trom the inside of the vessel. Recent develop- 
ment made it possible to improve the performance of inspections, 
such as to improve the testing of the zone located 30 mm under 
the surface (detection and sizing), to improve of the testing for de- 
fects close to the outer surface (characterization and sizing), and 
the defect sizing capability in the nozzle weld. New software was 
developed allowing automatic detection and sizing, report edition, 
data processing and imaging. (author). 16 figs., 4 refs. 


16712 (INIS-mf—12814, pp 51-56) Computational 
experimental method of monitoring residual service lite for 
equipment operation under thermal cyclic loading conditions. 
Verezemskij, V.C. (Vsesoyuznyj Nauchno-lssiedovatel’skij inst. 
Atomnykh Ehlektrostantsij, Moscow (USSR)): Kashenko, S.F.; Mak- 
simova, E.K.; Morozov, S.K.; Nikolaev, A.G. Ceskoslovenska 
Komise pro Atomovou Energii, Prague (Czechoslovakia). 1989. 
445p. (CONF-8906395-—: IAEA specialists’ meeting on experience 
and further improvement of in-service inspection methods and pro- 
grams of nuclear power plants (NPPs) with particular emphasis on 
on-line techniques, Pizen (Czechoslovakia), 5-9 Jun 1989). In Pro- 
ceedings of the IAEA Specialists’ Meeting on expenence and 
further improvement of in-service inspection methods and pro- 
grammes of NPPs with particular emphasis on on-line techniques. 
Order Number DE91627644. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The necessity to develop a service lite expiry monitoring system 
for elements of NPP equipment is discussed. PWR plant equip- 
ment operational experience indicates that the service life expiry is 
primarily determined by the cyclic thermal load. The monitoring 
system design is therefore based on computational procedures for 
the analysis of temperature and thermal stress fields and metal 
damage under cyclic load conditions. The contro! system design is 
based on the assumption of linearity of the problems under study. 
The input data for such a monitoring system consist of values de- 
livered by the coolant pressure and temperature sensors, and also 
of data base information on the stress change mechanism in the 
equipment under study. The use of this monitoring system allows 
data about the state of the equipment to be obtained in virtually 
real time conditions. (author). 


16713 (INIS-mf—12814, pp. 57-63) Nondestructive examine- 
tion methods used tor in-service inspection of WWER reactor 
pressure vessels and their application. Skala, Z. (Skoda, Pizen 
(Czechoslovakia). Zavod Energeticke Strojirenstvi); Bumbalek, A.; 
Prepechal. J. Ceskosiovenska Komise pro Atomovou Energii, 
Prague (Czechoslovakia). 1989. 445p. (CONF-8906395-: IAEA 
specialists’ meeting on experience and further improvement of in- 
service inspection methods and programs of nuclear power plants 
(NPPs) with particular emphasis on on-line techniques, Pizen 
(Czechoslovakia). 5-9 Jun 1989). In Proceedings of the IAEA Spe- 
cialists’ Meeting on expenence and further improvement of 
in-service inspection methods and programmes of NPPs with par- 
ticular emphasis on on-line techniques. Order Number 
DE91627644. Source: OSTI: NTIS (US Sales Only); INIS. 

A summary is presented of nondestructive testing methods, their 
volumes and experimental equipment used in pre-service and in- 
service inspections of WWER reactor pressure vessels from both 
the inner and outer surfaces. A comparison of the importance and 
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possibilities of testing from sides is given and shown on examples 
of actual vessels and their defects. (author). 1 fig. 


16714 (INIS-mf-12814, pp. 64-91) In-service inspection of 
PWR vessels. Hernandez, L. (Intercontrole, Rungis (France)): Lan- 
dez, J.P. Ceskoslovenska Komise pro Atomovou Energii. Prague 
(Czechoslovakia). 1989. 445p. (CONF-8906395-: IAEA specialists’ 
meeting on experience and further improvement of in-service in- 
spection methods and programs of nuclear power plants (NPPs) 
with particular emphasis on on-line techniques, Pizen (Czechoslo- 


vakia), 5-9 Jun 1989). In Proceedings of the IAEA Specialists’ 


Meeting on experience and further improvement of in-service 
inspection methods and programmes of NPPs with particular em- 
phasis on on-line techniques. Order Number DE91627644. 
Source: OSTI; NTIS (US Sales Only): INIS. 

The specifications are reported of an automatic in-service in- 
spection machine (MIS) designed by Intercontrole of France for 
testing the pressure vessel welded joints, the heat affected zones 
and the area under the cladding. The methods used include TV 
checks, ultrasonic testing and gamma radiation testing. Submerged 
focused probes are used for testing, which considerably reduce in- 
spection times. All data are computer-processed using appropriate 
software. The systems used in practice, i.e., MIS2 to MISS5 are reg- 
ularly checked, maintained and calibrated at CEN (Cadarache 
(FR)). (L.O.). 16 figs., 1 tab., 11 refs 


16715! . (INIS-mf-12814, pp. 92-100) In service inspection 
methods applied to CANDU tuel channels. Dolbey, M.-P. 
(Ontario Hydro’ Research Lab., Toronto, ON (Canada)). 
Ceskoslovenska Komise pro <Atomovou Energii, Prague 
(Czechosiovakia). 1989. 445p. (CONF-8906395—: IAEA specialists’ 
meeting on experience and further improvement of in-service in- 
spection methods and programs of nuclear power plants (NPPs) 
with particular emphasis on on-line techniques, Pizen (Czechoslo- 
vakia), 5-9 Jun 1989). In Proceedings of the IAEA Specialists’ 
Meeting on experience and further improvement of in-service 
inspection methods and programmes of NPPs with particular em- 
phasis on on-line techniques. Order Number DE91627644. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Reviewed are the nondestructive evaluation (NDE) methods and 
equipment currently used to evaluate CANDU Nuclear Reactor 
Fuel Channels. While most of the inspection techniques are ap- 
plied to fuel channels during a reactor shutdown, some, such as 
feeder connection and closure leak location using acoustic 
emission, can be performed during on-power operation. Current re- 
search into other methods that can be performed during on-power 
operation are briefly described. These methods include the use of 
radiation and temperature resistant electromagnetic acoustic trans- 
ducers (EMATS) for pressure tube flaw detection and eddy current 
coils for spacer location. (author). 6 figs., 1 tab., 22 refs. 


16716 (INIS-mf-12814, pp. 129-155) Reliability principles of 
NPP main equipment with regard tor quality of manutacture 
and service conditions. Anikovskij, V.V. (Central Research Insti- 
tute of Materials, Leningrad (USSR)); Dragunov, J.G.; Ignatov, 
V.A.; Kurzov, G.P.; Timofeev, B.T.; Fedorov, V.G. Ceskoslovenska 
Komise pro Atomovou Energii, Prague (Czechoslovakia). 1989. 
445p. (CONF-8906395-: IAEA specialists’ meeting on experience 
and further improvement of in-service inspection methods and pro- 
grams of nuclear power plants (NPPs) with particular emphasis on 
on-line techniques, Pizen (Czechoslovakia), 5-9 Jun 1989). In Pro- 
ceedings of the IAEA Specialists’ Meeting on expenence and 
further improvement of in-service inspection methods and pro- 
grammes of NPPs with particular emphasis on on-line techniques. 
Order Number DE91627644. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The prerequisites are discussed of assuring reliability and esti- 
mating residual life of an installation including the development of 
mathematical models of failure probability estimation, performance 
of a set of measures during preventive maintenance and during 
operation with the objective of obtaining data on actual condition of 
the installation; setting up a data bank of wekied joint defects, 
metal properties, load characteristics and operating experience for 
typical plant equipment. The individual stages are listed of the 
solution of reliability estimation tasks. The test methods include ul- 
trasonic, penetrant, radiography and magnetic particle inspections. 
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The techniques are discussed of improving inspection reliability. 
(L.O.). 20 figs., 9 refs. 


16717 (INIS-mf—12814, pp. 173-187) Monitoring acoustic 
emission at in-service hydrotest in nuclear power plant Paks. 
Pellionisz, P. (Hungarian Academy of Sciences, Budapest (Hun- 
gary). Central Research Inst. for Physics); Gereb, J.; Szuecs, P.; 
Kiss, A.; Divos, F.; Trampus, P. Ceskoslovenska Komise pro 
Atomovou Energii, Prague (Czechoslovakia). 1989. 445p. (CONF- 
8906395—: IAEA specialists’ meeting on experience and further 
improvement of in-service inspection methods and programs of nu- 
clear power plants (NPPs) with particular emphasis on on-line 
techniques, Pizen (Czechoslovakia), 5-9 Jun 1989). In Proceedings 
of the IAEA Specialists’ Meeting on experience and further im- 
provement of in-service inspection methods and programmes of 
NPPs with particular emphasis on on-line techniques. Order Num- 
ber DE91627644. Source: OSTI; NTIS (US Sales Only); INIS. 

Acoustic emission offers potential for nondestructive testing of 
nuclear power plant components and systems, particularly in moni- 
toring crack growth in the reactor pressure vessel. The most 
important centre of acoustic emission research and instrument de- 
velopment in Hungary is the Central Research Institute for Physics, 
where activities are more and more focused on applications in the 
Paks nuclear power plant (PWR 4x440 MW). The hydrotests of the 
reactor pressure vessels of units 1 and 2 of the Paks plant were 
two main steps in this program. The research program was com- 
menced by extensive studies of reactor steels and small size test 
vessels with respect to the relation of fracture mechanics behavior 
to acoustic emission phenomena. Acoustic emission was inter- 
preted as the result of the growth of the plastic zone at the crack 
tip. These studies were followed by acoustic emission experiments 
of the first in-service hydrotest in Paks on the reactor vessel of the 
first unit in 1987, after a period of 4 years of service. This experi- 
ment was performed in the region of the nozzles. 12 sensors were 
used. During the second hydrotest (in 1988, unit 2 of NPP Paks) 
acoustic emission sensors were installed in three regions of the 
vessel: 12 in the zone of nozzles, 3 on the primary tubes, 8 on 
one of the welding regions. Remote-controlied manipulators were 
employed for installing some of them. Measurements were carried 
out using multichannel acoustic emission systems (Defectophone 
NEZ-220), developed and manufactured by the Central Research 
Institute for Physics. No active defect was detected. (author). 8 
figs., 3 refs. 


16718 (INIS-mf—12814, pp. 188-203) Experiences trom AE- 
monitoring during destructive and nondestructive hydrotests 
of large pressure vessels. Sarkimo, M. (Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland)); Lahdenperae, K. Ceskosloven- 
ska Komise pro Atomovou Energii, Prague (Czechoslovakia). 1989. 
445p. (CONF-8906395-: IAEA specialists’ meeting on experience 
and further improvement of in-service inspection methods and pro- 
grams of nuclear power plants (NPPs) with particular emphasis on 
on-line techniques, Pizen (Czechoslovakia), 5-9 Jun 1989). In Pro- 
ceedings of the IAEA Specialists’ Meeting on expenence and 
further improvement of in-service inspection methods and pro- 
grammes of NPPs with particular emphasis on on-line techniques. 
Order Number DE91627644. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In Nordic countries, a four-year research programme in the area 
of elastic-plastic fracture mechanics was initiated in 1985. The 
main task in this programme is to assess the leak-before-break 
(LBB) criteria for pressure vessels and piping. The major experi- 
mental objective is pressurization until rupture of a large pressure 
vessel of a length of 16.3 m, a diameter of 2.9 and a wall thick- 
ness of 152 mm. Before pressurization an artificial flaw was made 
in the inner wall of the vessel. The versatile instrumentation used 
in the test included a multichannel acoustic emission system. AE 
instrumentation covered the entire vessel. A special sensor group 
was used in the area of the artificial flaw to monitor it more closely. 
Data analysis of the AE-system was based on the localization of 
the AE-events. The results of the AE-test are reported and com- 
pared with those for other instrumentation and fracture behaviour. 
The same real time AE-instrumentation was used in the years 
1984 and 1986 to monitor the core areas of the reactor pressure 
vessels of the nuclear power plants Loviisa | and Loviisa II during 





the hydrostatic pressure test. The only way to mount the transduc- 
ers on the area of the pressure vessel was to use the mast of the 
ultrasonic inspection equipment operating from the outside of the 
vessel. The hydrotest was pertormed using a 30 % overpressure 
Four minor AE sources were found in Loviisa | while none in Lovi- 
isa Il. Experiences and results of the AE-test are discussed briefly 
(author). 13 figs., 1 ref. 


16719 (INIS-mf—12814, pp. 216-228) Acoustic emission as a 
tool for monitoring nuclear reactor pressure vessels. Svetlik, 
M. (Skoda, Plizen (Czechoslovakia). Zavod Energeticke Strojiren- 
stvi); Slama, K.; Spindler, S.; Huzi, V.; Kralovec, J.; Stepanek, S.; 
Priban, M. Ceskoslovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia). 1989. 445p. (CONF-8906395—: IAEA specialists’ 
meeting on experience and further improvement of in-service in- 
spection methods and programs of nuclear power plants (NPPs) 
with particular emphasis on on-line techniques, Pizen (Czechoslo- 
vakia), 5-9 Jun 1989). In Proceedings of the IAEA Specialists’ 
Meeting on experience and further improvement of in-service 
inspection methods and programmes of NPPs with particular em- 
phasis on on-line techniques. Order Number DE91627644 
Source: OSTI; NTIS (US Sales Only); INIS 

The techniques are discussed used for the application of acous- 
tic emission in monitoring nuclear reactor pressure vessels. The 
use of these techniques in actual structures is backed up by re- 
search work associated with fracture tests on specimens. The 
acoustic emission data acquisition instrumentation is also de- 
scribed. In addition to the monitoring of the material it enables 
detection and location of loose parts and detection of coolant 
leaks. (author). 4 figs., 1 tab. 


16720 (INIS-mf—12814, pp. 353-366) Remote controlled me- 
nipulators tor WWER pressure vessel inspections. Sasek. M. 
(Skoda, Pizen (Czechoslovakia). Zavod Energeticke Strojirenstvi); 
Kralovec, J. Ceskoslovenska Komise pro Atomovou Energii, 
Prague (Czechoslovakia). 1989. 445p. (CONF-8906395—: IAEA 
specialists’ meeting on experience and further improvement of in- 
service inspection methods and programs of nuclear power plants 
(NPPs) with particular emphasis on on-line techniques. Pizen 
(Czechoslovakia), 5-9 Jun 1989). In Proceedings of the IAEA Spe- 
cialists’ Meeting on experience and further improvement of 
in-service inspection methods and programmes of NPPs with par- 
ticular emphasis on on-line techniques. Order Number 
DE91627644. Source: OSTI; NTIS (US Sales Only): INIS. 

22 pre-service and in-service inspections of WWER-440 MW 
pressure vessels were made by SKODA Concern Enterprise, 
Power Machinery Plant in Czechoslovakia and abroad: the TRC 
REACTORTEST SYSTEM was employed for this purpose. Several 
improvements have been gradually introduced which resulted in a 
test time reduction and rest quality improvement. The design of the 
system, its operation and improvements in the system are 
described and their benefits are pointed to. Remarks are made re- 
lated to the prospective manipulator design and its capabilities for 
pressure vessel repairs. (author). 3 figs., 2 tabs. 


16721 (INIS-mf-12814, pp. 367-381) Ultrasonic probes for 
testing the austenitic cladding of nuclear reactor pressure 
vessels during pre-service and in-service inspections by 
means of the Reactortest TRC equipment. Siadky, J. 
(Skoda, Plzen (Czechoslovakia). Zavod Energeticke Strojirenstvi). 
Ceskosiovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia). 1989. 445p. (CONF-8906395—: IAEA specialists’ 
meeting on experience and further improvement of in-service in- 
spection methods and programs of nuclear power plants (NPPs) 
with particular emphasis on on-line techniques, Pizen (Czechoslo- 
vakia), 5-9 Jun 1989). In Proceedings of the IAEA Specialists’ 
Meeting on experience and further improvement of in-service 
inspection methods and programmes of NPPs with particular em- 
phasis on on-line techniques. Order Number DE91627644. 
Source: OSTI; NTIS (US Sales Only); INIS 

The most important flaw types originating in the austenitic pro- 
tective cladding are listed as detected by the ultrasonic testing 
techniques. The schematics are presented of normal and angular 
(70deg) double crystal probes used for testing the cladding. Sensi- 
tivity characteristics obtained by measurements at reference blocks 


21 NUCLEAR POWER PLANTS 
2102 Power Reactors, Nonbreeding, Light-Water Moderated, Nonboiling Water 


with artificial reflectors are listed. The technique of ultrasonic test- 
ing of nuclear reactor pressure vessels is briefly described. and 
cases of cladding repairs after flaws had been detected during 
in-service inspection are reported. Experience is described con- 
cerning the stability of the probes quality after their multiple use 
during these inspections. (author). 9 figs 


16722 (INIS-mf-12814, pp. 382-395) Ultrasonic inspection 
of Magnox reactor pressure boundary and in-reactor compo- 
nents. Clayton. R. (Central Electricity Generating Board, 
Manchester (UK)); Graham. W.J. Ceskoslovenska Komise pro 
Atomovou Energii, Prague (Czechoslovakia). 1989. 445p. (CONF- 
8906395-: IAEA specialists’ meeting on experience and further 
improvement of in-service inspection methods and programs of nu- 
clear power plants (NPPs) with particular emphasis on on-line 
techniques, Pizen (Czechoslovakia). 5-9 Jun 1989). In Proceedings 
of the IAEA Specialists’ Meeting on experience and further im- 
provement of in-service inspection methods and programmes of 
NPPs with particular emphasis on on-line techniques. Order Num- 
ber DE91627644. Source’ OSTI: NTIS (US Sales Only}: INIS 

The systems are reviewed of nondestructive testing management 
and of inspections of advanced gas-cooled Magnox type reactors 
in the U.K. The quality and technica! aspects are also dealt with in 
some detail. Inspections are carried out at 3 personnel qualification 
levels and consist of manual. semi-automatic and automatic in- 
spections based on ultrasound techniques using manipulators and 
special probe systems where required. (L.O.). 11 figs.. 7 refs 


16723 (INIS-mf-12814, pp. 410-427) High temperature on- 
line water chemistry monitoring system at Loviisa NPP in 
Finland. Kalionen. |. (imatran Voima Oy (IVO). Helsinki (Finiand)); 
Aaltonen. P.: Maekelae. K.. Paavola. A. Ceskosiovenska Komise 
pro Atomovou Energii. Prague (Czechoslovakia). 1989. 445p 
(CONF-8906395-: IAEA specialists’ meeting on experience and 
further improvement of in-service inspection methods and programs 
of nuclear power plants (NPPs) with particular emphasis on on-line 
techniques. Pizen (Czechoslovakia). 5-9 Jun 1989). In Proceedings 
of the IAEA Specialists’ Meeting on experience and further im- 
provement of in-service inspection methods and programmes of 
NPPs with particular emphasis on on-line techniques. Order Num- 
ber DE91627644. Source: OSTI: NTIS (US Saies Only); INIS. 

Experience is described with two high-temperature on-line water 
chemistry systems installed in the Loviisa nuclear power plant. The 
systems measure pH, conductivity and redox potential. They are 
complete with automatic data collection and processing units. The 
systems design is described in some detail. The operation of the 
systems was shown to be reliable. offering better possibilities of 
controlling water chemistry aimed at reducing crud deposition on 
the fuel. slowing down the build-up of radiation fields on pipes, 
steam generators, etc. (L.O.). 11 figs., 3 refs 


16724 (INIS-mf-12815) The building part of main produc 
tion units of the Temelin nuclear power plant: Conference 
proceedings. Ceskoslovenska Vedeckotechnicka Spolecnost, 
Ceske Budejovice (Czechoslovakia). Dum Techniky. 1990 179p. (in 
Czech). (CONF-9004297-: Conterence on the building part of 
main production unit of the Temelin nuclear power plant, Tabor 
(Czechoslovakia). 3 Apr 1990). Order Number DE91627763. 
Source: OSTI; NTIS (US Sales Only): INIS 

The proceedings contain 17 papers: 16 have been inputted in 
INIS. They concern problems encountered in the preparation of the 
Temelin nuclear power plant construction, mainiy those related to 
concreting jobs. experience with quality testing and assurance of 
concrete mixes and of concrete parts of buildings. Experience is 
reported with concreting massive foundation slabs, temperature 
stress calculation in concrete structures. and reinforcement work. 
Several papers are devoted to the organization of preparatory work 
on the site and to concrete pliant operation. one paper discusses 
the methodology of tests of the geometric parameters of buildings, 
and one is devoted to anticorrosion surface paints. (M.D.). | tab., 
48 figs., 23 refs 


16725 (INIS-mf—12815. pp. 1-17) Preparation and construc- 
tion of the Temelin nuclear power plant from the point of view 
of the Vodni Stavby corporation, the building part subcontrac- 
tor. Matyas, V. (Vystavba Jaderne Elektrarny Temelin, Temelin 
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(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost 
Ceske Budejovice (Czechoslovakia). Dum Techniky. 1990. 179p 
(In Czech). (CONF-9004297—: Conference on the building part of 
main production unit of the Temelin nuclear power plant, Tabor 
(Czechoslovakia). 3-4 Apr 1990). In The building part of main pro- 
duction units of the Temelin nuclear power plant: Conference 
proceedings. Order Number DE91627763. Source: OSTI; NTIS 
(US Sales Only); INIS 

In 1985, a specialized organization was set up under the name 
Vystavba jaderne elektrarny Temelin (Temelin nuclear power plant 
construction organization). Its task is to organize and to secure all 
aspects of the building of the power plant. From the beginning. the 
pre-project and project design preparation showed serious short- 
comings. causing failures to observe the time schedule. Similar 
problems were encountered in building the site facilities and ancil- 
lary objects. The power plant construction is divided into four 
stages, viz., the preparatory work (roads, the railway siding. sewer- 
age, etc.). earth moving work and site facilities buildings 
infrastructure. building and assembly work on production units. Co- 
operation with the USSR relates not only to the said projects but 
also to technical assistance and exchange of experience. The indi- 
vidual contracts and international negotiations are outlined. (M.D.) 


16726 (INIS-mf—12815, pp. 18-26) Role of the building re- 
search and development in the construction of the power unit 
and nuclear power plant. Kratochvil, L. (Vodni Stavby, Prague 
(Czechoslovakia)). Ceskosiovenska Vedeckotechnicka Spolecnost, 
Ceske Budejovice (Czechoslovakia). Dum Techniky. 1990. 179p 
(In Czech). (CONF-9004297-: Conference on the building part of 
main production unit of the Temelin nuclear power plant, Tabor 
(Czechoslovakia). 3-4 Apr 1990). In The building part of main pro- 
Guction units of the Temelin nuciear power pliant: Conference 
proceedings. Order Number DE91627763. Source: OSTI; NTIS 
(US Sales Only); INIS 

The following tasks have been solved in connection with the 
Temelin nuclear power pliant construction: optimization of horizontal 
and vertical transport, the design of own roads of rolled concrete 
tor heavy duty transport. the choice and use of lifting devices. the 
problems of formwork and reinforcement jobs, the methods of mas- 
sive structure concreting, the use of geofoils and geotextiles, the 
system of containment prestressing. In future, the building research 
and development intends to consider the methods of special 
foundation engineering, the technology of 180 m high cooling con- 
struction. a double containment, a wider use of composites and 
plastics, and quality problems. (M.D.). 


16727 (INIS-mf-12815, pp. 27-35) The main WWER 1000 
MW production unit of the Temelin nuclear power plant. Vitha, 
©. (Vystavba Jaderne Elektrarny Temelin, Temelin (Czechoslo- 
vakia)}. Ceskosiovenska Vedeckotechnicka Spolecnost. Ceske 
Budejovice (Czechoslovakia). Dum Techniky. 1990. 179p. (in 
Czech). (CONF-9004297-: Conference on the building part of 
main production unit of the Temelin nuclear power plant, Tabor 
(Czechoslovakia), 3-4 Apr 1990). In The building part of main pro- 
duction units of the Temelin nuclear power plant: Conference 
proceedings. Order Number DE91627763. Source: OSTI, NTIS 
(US Sales Only); INIS 

The main production unit consists of the reactor building, the en- 
gine room, the heat exchange plant. diesel generator stations and 
of the related infrastructures. The foundation slab under the reactor 
building is of a size of 68.2x68.2x2.4 m. The controlled areas are 
provided with washable epoxy paints. The floors of the technologi- 
cal boxes are covered with carbon steel for stainiess steel sheets. 
The main entrance to the reactor building consists of a hermetic 
transport corridor that will be used for fuel charging. A boron tank, 
some technological boxes and the computer and contro! room are 
buitt below the hermetic ceiling. The actual hermetic containment 
consists of a prestressed reinforced concrete structure with an in- 
ner steel lining. The inner diameter is 45 m, the height 38 m and 
wall thickness 1.2 m. The walls consist of cells of reinforced con- 
crete and of steel. The process of assembly is briefly described 
The engine room is a steel hall 42x128 m in size and 42.3 m in 
height, housing a turbine generator. The poor quality of the Soviet 
project design documentation is criticised. (M.D.). 
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16728 (INIS-mf—12815, pp. 36-39) Special equipment of the 
controlled area of the building part of main production units 1 
and 2 of the Temelin nuclear power plant. Pavel, |. (Vys- 
tavba Jaderne Elektrarny Temelin, Temelin (Czechoslovakia)). 
Ceskoslovenska Vedeckotechnicka Spolecnost, Ceske Budejovice 
(Czechoslovakia). Dum Techniky. 1990. 179p. (In Czech). (CONF- 
9004297—: Conference on the building part of main production unit 
of the Temelin nuclear power plant, Tabor (Czechoslovakia), 3-4 
Apr 1990). In The building part of main production units of the 
Temelin nuclear power plant: Conference proceedings. Order 
Number DE91627763. Source: OSTI; NTIS (US Sales Only); INIS. 
The ill-conceived concept is pointed out of the so-called con- 
trolled area special equipment that should be subject to special 
quality testing. In practice, grotesque situations occur when one 
part of a system is considered to be special equipment while 
another part of the same system is not, or when attestation ts re- 
quired for materials that functionally are unimportant. Formalities 
keep busy a number of personnel that could spend their time pro- 
ductively on completing the project design preparation. (M.D.). 


16729 (INIS-mf—12815, pp. 40-55) Production, transport and 
laying of concrete mix during the construction of the Temelin 
nuclear power plant. Richter, J. (Vystavba Jaderne Elektrarny 
Temelin, Temelin (Czechoslovakia)). Ceskoslovenska Vedeckotech- 
nicka Spolecnost, Ceske Budejovice (Czechoslovakia). Dum 
Techniky. 1990. 179p. (In Czech). (CONF-9004297-: Conference 
on the building part of main production unit of the Temelin nuclear 
power plant, Tabor (Czechoslovakia), 3-4 Apr 1990). In The build- 
ing part of main production units of the Temelin nuclear power 
plant: Conference proceedings. Order Number DE91627763. 
Source: OSTI; NTIS (US Sales Only): INIS. 

A central concrete plant of an estimated daily production of 
1,000 m~ and a peak daily production of 3.600 m~ was built on the 
Temelin nuclear power plant site. Two Stetter V2M concrete mixers 
are used for concrete production, each of a maximum output of 95 
m® of compacted concrete an hour. They are microprocessor con- 
trolled. The concrete plant is heated so as to be able to operate at 
an ambient temperature of down to -10 degC. The organization of 
concrete mix discharge, shipment, laying, of warehouse manage- 
ment and the scope of work of the management and administrative 
body are described. Concrete mixes are prepared to more than 70 
formulae. (M.D.). 5 figs., 1 tab. 


16730 (INIS-mf-—12815, pp. 56-72) Problems of massive re- 
inforced concrete structures in the construction of the Temelin 
nuclear power plant. Lebr, P. (Vodni Stavby, Prague (Czechoslo- 
vakia)). Ceskosiovenska Vedeckotechnicka Spolecnost, Ceske 
Budejovice (Czechoslovakia). Dum Techniky. 1990. 179p. (in 
Czech). (CONF-9004297-: Conference on the building part of 
main production unit of the Temelin nuclear power plant, Tabor 
(Czechoslovakia), 3-4 Apr 1990). In The building part of main pro- 
duction units of the Temelin nuclear power plant: Conference 
proceedings. Order Number DE91627763. Source: OSTI; NTIS 
(US Sales Only): INIS. 

The major problem related to reinforced concrete structures of 
about 1.5 m in thickness is the danger of integrity failures due to 
internal stress during concrete curing. The concrete block starts 
heating up as early as several hours following mix solidification; 
thermal conductivity is small, the surface cools faster, thermal core 
deformations are larger, and cracks appear on the surface. Con- 
creting in layers was selected to eliminate the danger. Selecting 
the thickness of partial layers and the durations of intervals in con- 
creting thus offered the possibility of controlling the development of 
stress in massive structures. A computer code was written model- 
ing the time development of temperature and stress conditions in 
any selected cross section of a structure. Concreting was then 
corrected according to the existing climatic conditions. Although de- 
manding on the organization of production and on quality control, 
the method has proved to suit well in practice. (M.D.). 8 figs. 


16731 


(INIS-mf-12815, pp. 73-80) Checking the geometrical 
parameters of bulidings and structures by using a digital 
model. Pohan, J. (Vystavba Jaderne Elektrarny Temelin, Temelin 
(Czechosiovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Ceske Budejovice (Czechoslovakia). Dum Techniky. 1990. 179p. 
(In Czech). (CONF-9004297-—: Conference on the building part of 





main production unit of the Temelin nuclear power plant, Tabor 
(Czechoslovakia). 3-4 Apr 1990). In The building part of main pro- 
duction units of the Temelin nuclear power plant: Conference 
proceedings. Order Number DE91627763. Source: OSTI; NTIS 
(US Sales Only); INIS 

The spatial coordinates were calculated of the corners of the 
rooms, the centres of bushings, the corners of foundations, and the 
centres of sewage gullies. A computer program was used in com- 
paring the bearings of the actual structures with the design. Thus, 
many shortcomings in the project design were revealed and the 
method was especially proven in accuracy and continuity of as- 
sembly, in showing agreement between the building and the 
technological parts. in documenting the actual completion of as- 
sembly. (M.D.). 5 figs 


16732 (INIS-mf—12815, pp. 81-90) Temperature and temper- 
ature stress in massive concrete structures of the Temelin 
nuclear power plant. Mejzlik, L. (Vysoke Uceni Technicke. Brno 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Ceske Budejovice (Czechosiovakia). Dum Techniky. 1990. 179p 
(In Czech). (CONF-9004297—: Conference on the building part of 
main production unit of the Temelin nuclear power plant, Tabor 
(Czechoslovakia), 3-4 Apr 1990). In The building part of main pro- 
duction units of the Temelin nuclear power plant: Conference 
proceedings. Order Number DE91627763. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Theoretical relations are shown for the calculation of temperature 
changes in a massive concrete block, showing that temperature 
changes should be slowed down whenever stress due to tempera- 
ture changes is to be reduced. Methods of concreting are 
discussed helping achieve such a mode. In concreting the founda- 
tion slab under the Temelin reactor, gradual concreting in layers of 
about 1 m in thickness at intervals of 3-5 days was applied. The 
ratio of cement proportioning to the strength obtained, and the 
thermal expansivity coefficient also affected temperature stress. 
Recommendations are listed for concreting the foundation slab un- 
der the turbine generator including the appropriate rating of cross 
bars and columns in the slab in the points of openings for tempera- 
ture loading, the strengthening of the slab by laying more concrete 
in the bottom hollow corner, and the protection of the slab from 
frost during winter. (M.D.). 4 figs. 


16733 (INIS-mf-12815, pp. 91-100) Concrete = aggregate, 
cement, water?. Jelinek, J. (OTPV VS, Temelin (Czechosilovakia)). 
Ceskoslovenska Vedeckotechnicka Spolecnost, Ceske Budejovice 
(Czechoslovakia). Dum Techniky. 1990. 179p. (In Czech). (CONF- 
9004297-: Conference on the building part of main production unit 
of the Temelin nuclear power plant, Tabor (Czechoslovakia), 3-4 
Apr 1990). In The building part of main production units of the 
Temelin nuclear power pliant: Conference proceedings. Order 
Number DE91627763. Source: OSTI; NTIS (US Sales Only); INIS. 

Concrete for the Temelin nuclear power plant is produced to 
about 70 different formulae. For quality production, homogeneous 
properties of aggregates, accurate proportioning devices, techno- 
logical discipline and systematic inspections and tests shoukd be 
assured. The results are reported of measuring compression 
strength after 28 days for different concrete samples. The results of 
such tests allow reducing the proportion of cement, which brings 
about considerable savings. Reduction in cement quantities can 
also be achieved by adding ash to the concrete mixes. Ligopiast, a 
plasticizer addition is used for improving workability. (M.D). 8 figs. 


16734 (INIS-mf—12815, pp. 101-139) Conference on the con- 
struction of the Temelin nuclear power plant. Drahotussky. V. 
(Vystavba Jaderne Elektrarny Temelin, Temelin (Czechoslovakia)). 
Ceskoslovenska Vedeckotechnicka Spolecnost, Ceske Budejovice 
(Czechoslovakia). Dum Techniky. 1990. 179p. (In Czech). (CONF- 
9004297—: Conference on the building part of main production unit 
of the Temelin nuclear power plant, Tabor (Czechoslovakia), 3-4 
Apr 1990). In The building part of main production units of the 
Temelin nuclear power plant: Conference proceedings. Order 
Number DE91627763. Source: OSTI; NTIS (US Sales Only): INIS 

The operation is described in detail of a service unit on the 
Temelin power plant site engaged especially in carpenter's jobs 
and iron and prefab structures. An in-licensed IS NOE system 
formwork is used. Forming work in the construction of various 
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buildings on the site is described. The reinforcement plant pro- 
duces conventional reinforcement and reintorced baskets to Soviet 
documentation. The structures are described of reinforcements of 
the reactor building wall, foundations slab. etc. Prefab parts manu- 
factured on site include cover slabs of conduits. infrastructure 
shafts. the bridge structure connecting the reactor hall and the an- 
cillary operation buildings, and various engine room structures 
(M.D.). 19 figs. 


16735 (INIS-mf-12815, pp. 140-144) Surtace finishing pro- 
cedures used in the construction of the Temelin nuclear power 
plant. Slanec, |. (Vystavba Jaderne Elektrarny Temelin, Temelin 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Ceske Budejovice (Czechoslovakia). Dum Techniky. 1990. 179p 
(In Czech). (CONF-9004297—: Conference on the building part of 
main production unit of the Temelin nuclear power plant. Tabor 
(Czechoslovakia), 3-4 Apr 1990). In The building part of main pro- 
duction units of the Temelin nuclear power plant: Conference 
proceedings. Order Number DE91627763. Source: OSTI; NTIS 
(US Sales Only): INIS 

Anticorrosion surface treatment is and important factor of reliabil- 
ity and life of materials. The Ameron paint system was selected for 
surface finish of carbon steel in the controlled area, a paint system 
based on epoxy water-soluble two-component compounds Ch-S- 
Epoxy 1008 with curing agent Teialit was selected for surtace finish 
of concrete surfaces exposed to thermal loads of max. 90 degC. 
The paint properties and the methods of application are briefly de- 
scribed. (M.D.). 


16736 (INIS-mf—12815, pp. 145-154) Quality control and as- 
surance in the building part during the construction of the 
Temelin nuclear power plant. Nowak, O. (Vystavba Jaderne Elek- 
trarny Temelin, Temelin (Czechosiovakia)). Ceskosiovenska 
Vedeckotechnicka Spolecnost. Ceske Budejovice (Czechoslovakia). 
Dum Techniky. 1990. 179p. (In Czech). (CONF-9004297-: Confer- 
ence on the building part of main production unit of the Temelin 
nuclear power pliant. Tabor (Czechoslovakia), 3-4 Apr 1990). In 
The building part of main production units of the Temelin nuclear 
power plant: Conference proceedings. Order Number 
DE91627763. Source: OSTI: NTIS (US Sales Only): INIS. 

Inspection activities already begin in the manufacturing plants 
where qualitative acceptance tests have to be performed. Prior to 
assembly, selected equipment is tested for damage during ship- 
ment and handling. Intermediate inspections are specified by state, 
sector and enterprise standards. Protocols are to be completed on 
the inspections. Documents of quality are also inspected and filed. 
Laboratories are engaged in nondestructive materials testing, leak 
testing and surface finish testing. welded joint quality testing. etc. 
Shortcomings are corrected in cooperation with the manutacturers 
It is concluded that prerequisites exist for guaranteeing nuclear and 
technical safety and for meeting the hermetic sealing requirements. 
(M.D.). 


16737 (INIS-mf—12815, pp. 155-160) Experience of TZUS 
from the construction of the Temelin nuclear power pliant. 
Truhiar, K. (Technicky a Zkusebni Ustav Stavebni. Ceske Bude- 
jovice (Czechoslovakia)). Ceskoslovenska Vedeckotechnicka 
Spolecnost, Ceske Budejovice (Czechoslovakia). Dum Techniky. 
1990. 179p. (In Czech). (CONF-9004297-: Conference on the 
building part of main production unit of the Temelin nuclear power 
plant, Tabor (Czechoslovakia), 3-4 Apr 1990). In The building part 
of main production units of the Temelin nuciear power plant: Con- 
ference proceedings. Order Number DE91627763. Source: OSTI: 
NTIS (US Sales Only); INIS. 

Examples are given of the results of work of the Technical and 
Testing Institute for Building Construction on the Temelin nuclear 
power plant site. A design was submitted of an efficient system of 
concrete mix quality control using ultrasonic testing. The foundation 
slab concrete was inspected. the efficiency was tested of the sys- 
tem of recesses on cohesion of concrete layers. the effect was 
verified of temperature on mix hardening and workability, concrete 
mixes of different compositions were tried out. Comprehensive 
surveillance tests were performed for the containment concrete, 
short- and long-term properties were determined of concrete 
strength, frost resistance, water-tightness, as were the effect of 
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temperature on solidification, the modules of elasticity and shaping. 
(M.D.). 20 rets 


16738 (INIS-mi-12815, pp. 171-175) Long-term concepts 
and measures concerning reinforcing activities at the Temelin 
nuclear power plant. Kleander, L. (Vodni Stavby, Prague 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Ceske Budejovice (Czechoslovakia). Dum Techniky. 1990. 179p. 
(In Czech). (CONF-9004297-: Conference on the building part of 
main production unit of the Temelin nuclear power plant, Tabor 
(Czechoslovakia), 3-4 Apr 1990). In The building part of main pro- 
duction units of the Temelin nuclear power plant: Conference 
proceedings. Order Number DE91627763. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The necessary organization, research and materials measures 
were taken in advance to implement the decision to use high qual- 
ity steel. It was also decided to replace welding in reinforcement 
jobs with the use of foundation slab sleeve joints, butt joints of pla- 
nar elements of reinforcement baskets, cross joints pertormed 
using resistance welding. The technologies were also studied of 
using resistance pliers and carbon dioxide shielded welding. The 
tasks are listed that had to be resolved in cooperation with the indi- 
vidual manufacturing enterprises. The considerable savings 
achieved by the said measures are outlined. (M.D.). 


16739 (INIS-mf-12816) Satety of technical equipment in 
the nuclear power industry. Ceskoslovenska Vedeckotechnicka 
Spolecnost, Usti nad Labem (Czechoslovakia). Dum Techniky. Mar 
1990 71p. (In Czech). (CONF-9003254—: Safety of technical equip- 
ment in the nuclear power industry, Prague (Czechoslovakia), 28 
Mar 1990). Order Number DE91627780. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The publication contains three articles: (1) Extent of knowledge 
necessary for acquiring the Professional Qualification Certificate 
according to para. 10, Regulation No. 76/1989 of the Czech Occu- 
pational Safety Office; (2) Basic changes in the new regulation for 
assuring safety of technical equipment in nuclear power plants; 
and (3) Regulation No. 76/1989 and the construction of the 
Temelin nuclear power plant. The meaning of the Regulation is ex- 
plained and details are given concerning the responsibilities of the 
corporation and personnel in assuring health protection and occu- 
pational safety, injury, failure and accident reporting, specifications 
of technical equipment, and technical documentation requisites. 
Basic principles of nuclear reactors and nuclear power plants are 
briefly outlined in relation to measures to assure safety in case of 
accident. The technical documentation of the Temelin nuclear 
power plant must be modified to respect changes in the Regulation 
which came into force during the plant construction. (M.D.). 


16740 (INIS-mf-12817, pp. 63-71) Economic consequences 
of extending the lite of nuclear power plants. Rousek, J. 
(Vyskumny Ustav Palivoenergetickeho Komplexu, Bratislava 
(Czechoslovakia)); Kysel, J. Ceskoslovenska Vedeckotechnicka 
Spolecnost, Ceske Budejovice (Czechoslovakia). Dum Techniky. 
1990. 115p. (In Slovak). (CONF-9003260—-: Economic and 
ecological aspects of nuclear power development, Tabor 
(Czechoslovakia), 29-30 Mar 1990). In Economic and ecological 
aspects of nuclear power development. Order Number 
DE91627938. Source: OSTI; NTIS (US Sales Only); INIS. 

The following criteria were used in calculating the economic effi- 
ciency of extending the service life of WWER-440 power plants: 
minimal costs, difference in production resulting from the different 
time of extended lite, and shutdown for unit reconstructions. The 
output index consisted in specific updated costs also comprising 
the costs of power plant decommissioning, of wastes and of spent 
fuel handling. The calculation was made for a power plant with two 
WWER-440 units. An extension by 5 and more years is profitable 
at a cost amounting to no more than about 23% of the budget 
costs and at a duration of reconstruction of 3 years. Extending the 
lite by 10 years and more is profitable at a cost of about 31% of 
the budget costs and a duration of reconstruction of 2 years. Ex- 
tending the life by 15 years and more is profitable if the costs 
represent about 40% of the budget costs and the duration of re- 
construction does not exceed 3 years. (J.P.). 
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16741 (INIS-mf—12818) Papers on reactor physics tor oper- 
ators and unit managers. Stech. Set al. Ceskoslovenska 
Komise pro Atomovou Energii, Prague (Czechoslovakia). 1990 
68p. (In Czech). Order Number DE91630630. Source: OSTI; NTIS 
(US Sales Only): INIS 

The monograph contains papers submitted to the Dukovany nu- 
clear power plant personnel with the aim of improving professional 
knowledge of reactor operators and unit managers and helping 
them in their preparation for state examinations. It presents an 
easy to understand explanation of phenomena unit control room 
personnel actually encounter. The following topics are covered: 
radioactivity, nuclear reactions, nuclear fission and the fate of neu- 
trons in the reactor; delayed neutrons; reactor period, reactivity; 
subcriticality and transition to criticality; heat generation in the reac- 
tor; reactivity coefficients; reactivity effects during the fuel cycle; 
reactivity compensation during power changes; reactor response to 
reactivity changes; xenon poisoning, samarium poisoning; residual 
power; unit start-up after refuelling; unit power rise to the minimal 
controllable level following emergency shutdown; shutdown con- 
centrations; reactor control and safety system: scram rod drop; 
neutron sensors in the reactor; monitoring system inside the reac- 
tor; 3rd unit computer; "operator's ten commandments”. (P.A.). 36 
figs., 2 tabs., 6 refs. 


16742 (IWGFPT-34, pp. 173-179) Mechanistic understand- 
ing of Zircaloy corrosion in PWRs through a corrosion model. 
Billot, P. (CEA Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France)); Robin, J.C. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Sep 1990. 
(CONF-8909235-: Technical committee meeting on fundamental 
aspects of corrosion of zirconium-based alloys in water reactor en- 
vironments, Portland, OR (USA), 11-15 Sep 1989). In Fundamental 
aspects of corrosion on zirconium base alloys in water reactor en- 
vironments: Proceedings of a technical committee meeting held in 
Portland, Oregon, USA, 11-15 September 1989. 275p. Order 
Number DE91627011. Source: OST; NTIS (US Sales Only); INIS. 

Based on theoretical calculations and the comparison of corro- 
sion data yielded by out-of-pile loop, PWR and autoclave tests, a 
semi-empirical corrosion model makes the following calculations 
possible: The fine thermal/hydraulic conditions in the environment 
of the fuel rods in the core of a PWR. The localized pH coolant and 
over-concentration of soluble species in the coolant under boiling 
regime. The axial and azimuthal corrosion data (oxide thicknesses 
and hydriding), associated with the physico-chemical determination 
of the coolant/cladding system. At present the model is developed 
to replace the semi-empirical correlations by fundamental equa- 
tions which describe the mechanisms involved in the corrosion 
process. This paper emphasizes the heat flux effect which acts as 
a diffusional driving force in the oxidation process. An approxi- 
mated solution of the diffusion problem accounts for gradients in 
concentration, stress and temperature. Theory is in good agree- 
ment with the corrosion data collected from autoclave (isothermal) 
and from out-of-pile loop (heat flux). (author). 5 refs, 9 figs. 


16743 (IWGRRPC-88-1) Corrosion and erosion aspects in 
pressure boundary components of light water reactors: Pro- 
ceedings of a specialists’ meeting held in Vienna, 12-14 
September 1988. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Reliability of Reactor 
Pressure Components. Apr 1990. 93p. (CONF-8809522-: Special 
ists meeting on corrosion and erosion aspects in pressure 
boundary components of light water reactors, Vienna (Austria), 12- 
14 Sep 1988). Order Number DE91627782. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The purpose of the Specialists’ Meeting was to provide opportu- 
nities for discussion on recent achievements in research on 
material behaviour affected by corrosion and practical application 
of the results of research and development works in the area to 
ensure safe operation and high availability of nuclear power plants. 
It was intended that the 1988 Vienna meeting should deal with top- 
ics related to the safety and reliability problems connected with the 
corrosion and erosion phenomena experienced in pressure bound- 
ary components of LWR systems. The topics covered include the 





degradation of the materials. influence of environment, mecha- 
nisms, manufacturing practices, system design with regard to 
thermohydraulics of the systems, the choice of materials. surface 
conditions, radiation levels in connection with maintenance and in- 
spection, preventive and remedial measures. The twelve papers 
were presented at this meeting by the participants. A separate ab- 
stract was prepared for each of these papers. Rets, figs and tabs 


16744 (IWGRRPC-—88-1, pp. 9-13) Experience in the in-situ 
corrosion deposit measurements of the primary system at 
Paks nuclear power plant. Sztaricskai, T. (institute of Experimen- 
tal Physics, Debrecen (Hungary)); Raics. P.: Pinter. T.. Ormai, P 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Reliability of Reactor Pressure Components 
Apr 1990. Contract 259. (CONF-8809522-: Specialists meeting on 
corrosion and erosion aspects in pressure boundary components of 
light water reactors, Vienna (Austria), 12-14 Sep 1988). In Corro- 
sion and erosion aspects in pressure boundary components of light 
water reactors. 93p. Order Number DE91627782. Source: OSTI: 
NTIS (US Sales Only); INIS. 

Using the portability of small size HP Ge spectrometers a method 
was developed for the determination of the surface activity of 
corrosion deposits on the primary cooling loops of the four WWER- 
440 reactors of Paks NPP. This method allows the tast mapping of 
the corrosion deposit along the pipelines during the annual 
refuelling shut-downs. The results obtained in the in-situ measure- 
ments were compared with the data trom the direct sampling. The 
activities of the corrosion products after the annual shut-downs are 
compared and analysed. The gamma-spectrometric method has 
also been used for the study of the saturation of the ion-exchanger 
column of the reactors. (author). 6 refs, 3 figs, 4 tabs. 


16745 (IWGRRPC—88-1, pp. 19-26) Flow assisted corrosion 
in power plants - Part 1: The EDF research programme. 
Bouchacourt, M. (Electricite de France, Moret-sur-Loing (France) 
Dept. Etude des Materiaux). International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Reliability of 
Reactor Pressure Components. Apr 1990. Contract 259. (CONF- 
8809522-: Specialists meeting on corrosion and erosion aspects in 
pressure boundary components of light water reactors. Vienna 
(Austria), 12-14 Sep 1988). In Corrosion and erosion aspects in 
pressure boundary components of light water reactors. 93p. Order 
Number DE91627782. Source: OSTI: NTIS (US Sales Only): INIS. 

The corrosion-erosion behaviour of carbon steels under condi- 
tions of accurately controlled water chemistry and mass transter 
has been studied in both single and two phase flow. The influence 
of several parameters: water chemistry, mass transfer, tempera- 
ture and material's composition has been precised. The 
corrosion-erosion is a flow assisted corrosion process exhibiting lin- 
ear corrosion kinetics. No threshold has been found when low flow 
velocities were used. The basic theoretical model which describes 
the occurred phenomena has been confirmed in one phase and 
two phase flow. The water chemistry dependence on corrosion- 
erosion is related to the pH at high temperature: The corrosion 
rate is directly proportional to the soluble ferrous ion concentration 
in equilibrium with the magnetite. Tne corrosion-erosion is a diftu- 
sion controlled process. the mass transfer is the rate controlling 
step. (author). 12 refs, 15 figs, 2 tabs. 


16746 (IWGRRPC-—88-1, pp. 27-31) Flow assisted corrosion 
predicting method and mechanical consequences. Remy, F.N 
(Electricite de France, Villeurbanne (France). Direction de 
l'Equipment). International Atomic Energy Agency. Vienna (Aus- 
tria). International Working Group on Reliability of Reactor 
Pressure Components. Apr 1990. Contract 259. (CONF-8809522-— 
Specialists meeting on corrosion and erosion aspects in pressure 
boundary components of light water reactors. Vienna (Austria), 12- 
14 Sep 1988). In Corrosion and erosion aspects in pressure 
boundary components of light water reactors. 93p. Order Number 
DE91627782. Source: OSTI: NTIS (US Sales Only). INIS. 

Flow assisted corrosion concerns all equipment in carbon steel 
working with a de-aerated water or steam-water mixture (oxygen 
content less than 10 ppb) with a temperature between 120 deg. C 
and 250 deg. C. These conditions are found in the secondary sys- 
tem of pressurized water reactors. fast breeders. but in fossil units, 
too. Various corrective measures were therefore taken to eliminate 
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corrosion-erosion Modification of the steam generator feedwater 
treatment: modification in the design criteria and choice of materials 
for the heaters: addition of water-separator tanks or high-velocity 
separators on the steam extraction pipe that supplies the heaters 
in operation: use of a different grade of steel for steam or conden- 
sate pipes and for casings of certain valves and fittings These 
modifications ensure good reliability of the equipment in operation 
personnel safety and a reduction of the iron sludge in the steam 
generator. The procedure of Electricite de France in this field ts 
presented. i.€. an analytical approach of the phenomena. being 
possible thanks to ten years of loop tests and the feedback of a lot 
of operating plants, and the taking into account of all consequences 
of the thickness loss on the behaviour of piping. 6 figs, 1 tab 


16747 (IWGRRPC-—88-1, pp. 31-40) Erosion by cavitation on 
safety-related piping systems of French PWR units. Thoraval 
G. (Electricite de France. 75 - Paris (France). Service de la Pro- 
duction Thermique). International Atomic Energy Agency, Vienna 
(Austria). Internationa! Working Group on Reliability of Reactor 
Pressure Components. Apr 1990. Contract 259. (CONF-8809522- 
Specialists meeting on corrosion and erosion aspects in pressure 
boundary components of light water reactors, Vienna (Austria). 12- 
14 Sep 1988). In Corrosion and erosion aspects in pressure 
boundary components of light water reactors. 93p. Order Number 
DE91627782. Source: OSTI: NTIS (US Sales Only): INIS 

The first time traces of erosion inside of the pipe of the residual 
heat removal system was noticed during routine maintenance at 
Fessenheim-1 in 1982. After this, the similar damages were 
discovered in pipes of some other units In studies and further in- 
spections were launched to analyse the risk on the other units and 
systems. The present conclusions are that many systems of many 
units may be concerned. depending on the shape of the pipelines 
and operating conditions. So, the specific maintenance program 
was set up to recommend particular operating procedures and to 
study possible modifications tor long term solutions. This paper dis- 
cusses various problems of corrosion-erosion in pipelines: The 
possible incidents, the results of the inspections and analysis and 
their effects on maintenance and operation instructions, and the 
tentative long term solutions. 


16748 (IWGRRPC-88-1, pp. 41-42) Pipe wall thinning in 
U.S. light water reactors. Wu. P.C.S. (Nuclear Regulatory Com- 
mission, Washington. DC (USA). Chemica! Engineering Branch) 
International Atomic Energy Agency, Vienna (Austria). Intemational 
Working Group on Reliability of Reactor Pressure Components 
Apr 1990. Contract 259. (CONF-8809522-: Specialists meeting on 
corrosion and erosion aspects in pressure boundary components of 
light water reactors. Vienna (Austria), 12-14 Sep 1988). In Corro- 
sion and erosion aspects in pressure boundary components of light 
water reactors. 93p. Order Number DE91627782. Source: OSTI: 
NTIS (US Sales Only): INIS. 

Main feedwater systems, as well as other power conversion 
systems, are important to safe operation. Failures of active compo- 
nents in these systems. for example, valves or pumps, or of 
passive components such as piping. can result in undesirable chal- 
lenges to pliant satety systems required for safe shutdown and 
accident mitigation. Until the accident at Surry Unit 2. the nuclear 
community did not focus much attention on pipe wall thinning in 
the secondary systems of nuclear power plants. The NRC, as part 
of its efforts to address the Surry incident, conducted a survey dur- 
ing the first week of February 1987. The results of this survey 
indicated that the wall thinning problem is wide spread in two- 
phase lines. The survey further indicated that most licensees do 
not have an adequate program to address pipe wall thinning. In 
some instances. inspection programs simply do not exist to detect 
pipe wall thinning in secondary systems. As a result of this finding 
an NRC Bulletin 87-01 on "Pipe Wall Thinning in Nuclear Power 
Plants” was issued on July 9, 1987. which required all licensees to 
provide intormation within 60 days on their erosion/corrosion mont- 
toring programs for single-phase and two-phase high-energy 
carbon steel piping systems. All licensees responded to the bul- 
letin, and the staff completed its review of the responses in late 
December 1987. The purpose of this paper is to summarize the 
results of the staff review and to outline the staff action plan to re- 
solve the pipe wall-thinning issue. 2 tabs 
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16749 (IWGRRPC—88-1, pp. 43-49) Thickness measure- 
ments of pipes submitted to erosion and corrosion problems 
in the steam, feedwater and condensate systems of the Doel 1 
and 2 power plants. Goffin, J.P. (TRACTEBEL, Brussels (Bel- 
gium)). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Reliability of Reactor Pressure 
Components. Apr 1990. Contract 259. (CONF-8809522-: Special- 
ists meeting on corrosion and erosion aspects in pressure 
boundary components of light water reactors, Vienna (Austria), 12- 
14 Sep 1988). In Corrosion and erosion aspects in pressure 
boundary components of light water reactors. 93p. Order Number 
DE91627782. Source: OSTI; NTIS (US Sales Only); INIS 

Although an in-service inspection program monitoring the pipe 
thinning in the steam, feedwater and condensate systems of Doel 
1 and 2 plants, a pipe rupture occurred in September 1987 on an 
expansion piece. This fact proved that the control frequency was 
not sufficient and a comprehensive program was decided to check 
all sensitive pipe sections during the next outages of the plants 
The paper presents the methodology and organisation of the 
inspection. Some global results for the first systematic measure- 
ments campaign of July 1988 are also given. 5 figs, 1 tab. 


16750 (IWGRRPC-88-1, pp. 49-59) Erosion corrosion in 
power plant piping systems - Calculation code for predicting 
wall thinning. Kastner. W. (Siemens AG Unternehmensbereich 
KWU, Erlangen (Germany, F.R.)); Erve, M.; Henzel. N.: Stellwag, 
B. International Atomic Energy Agency, Vienna (Austria). Interna- 
tional Working Group on Reliability of Reactor Pressure 
Components. Apr 1990. Contract 259. (CONF-8809522-: Special- 
ists meeting on corrosion and erosion aspects in pressure 
boundary components of light water reactors, Vienna (Austria), 12- 
14 Sep 1988). in Corrosion and erosion aspects in pressure 
boundary components of light water reactors. 93p. Order Number 
DE91627782. Source: OSTI; NTIS (US Sales Only); INIS. 

Extensive experimental and theoretical investigations have been 
pertormed to develop a calculation code for wall thinning due to 
erosion corrosion in power pliant piping systems. The so-called 
WATHEC code can be applied to single-phase water flow as well 
as to two-phase water/steam flow. Only input data which are avail- 
able to the operator of the plant are taken into consideration. 
Together with a continuously updated erosion corrosion data base 
the calculation code forms one element of a weak point analysis 
for power plant piping systems which can be applied to minimize 
material loss due to erosion corrosion. reduce non-destructive test- 
ing and curtail monitoring programs for piping systems, recommend 
lite-extending measures. (author). 12 refs, 17 figs. 


16751 (IWGRRPC-—88-1, pp. 60-66) Assessment and avoid- 
ance of erosion-corrosion damage in PWR _ teedpipework. 
Woolsey. |.S. (National Power, Leatherhead (UK)). International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Reliability of Reactor Pressure Components. Apr 1990. 
Contract 259. (CONF-8809522-: Specialists meeting on corrosion 
and erosion aspects in pressure boundary components of light wa- 
ter reactors, Vienna (Austria), 12-14 Sep 1988). In Corrosion and 
erosion aspects in pressure boundary components of light water 
reactors. 93p. Order Number DE91627782. Source: OSTI; NTIS 
(US Sales Only); INIS 

Following the main feedline rupture at the Surry 2 PWR in the 
United States, the CEGB undertook an evaluation of the possibility 
of similar damage in the feedpipework of other PWRs including 
future UK designs. The assessment method was based on an ex- 
tensive body of experimental erosion-corrosion data accumulated 
during investigations of possible single phase erosion-corrosion in 
the low temperature sections (100 to 200 deg. C) of UK Advanced 
Gas Reactor boilers. The analysis focussed on the materials speci- 
fication required to avoid significant erosion-corrosion damage 
throughout the feedpipework, taking account of pipework configura- 
tion, flow rates, temperature and water chemistry. It allowed 
identification of locations which would be potentially vulnerable to 
unacceptable erosion-corrosion damage over the operational life of 
the plant. However, significant damage could be avoided by adopt- 
ing a minimum chromium specification for the carbon steel 
pipework, and a sufficiently high operational feedwater pH. For the 
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majority of feedpipework it should not be necessary to use a chro- 
mium alloy steel. By adopting these measures, it is considered that 
the UK PWR currently under construction at Sizewell with not suffer 
significant erosion-corrosion damage of the main feedpipework over 
the full period of its operational life. (author). 14 refs. 10 figs. 1 tab 


16752 (IWGRRPC-88-1, pp. 70-76) Corrosion fatigue as- 
pects of WWER-440 reactor materials. Saario. T. (Valtion 
Teknillinen Tutkimuskeskus. Espoo (Finland). Metallilaboratorio); 
Toerroenen, K.; Ahistrand. R.; Ignatov. V.: Fedorova, V.: Rybin, V.; 
Timofeev, B. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Reliability of Reactor Pressure 
Components. Apr 1990. Contract 259. (CONF-8809522-: Special- 
ists meeting on corrosion and erosion aspects in pressure 
boundary components of light water reactors, Vienna (Austria), 12- 
14 Sep 1988). In Corrosion and erosion aspects in pressure 
boundary components of light water reactors. 93p. Order Number 
DE91627782. Source: OSTI: NTIS (US Sales Only); INIS. 

There are two WWER-440 type PWR-reactors in operation in 
Finland. The materials used in the pressure bearing components 
have been developed in the USSR, and differ somewhat from those 
used in e.g. the Westinghouse PWR-plants. While rather much in- 
formation is available on the material properties of the latter, there 
are only few publications on the properties of USSR-type reactor 
materials. Furthermore, a welded stainless steel overlay cladding is 
used in WWER-440 reactor pressure vessel for corrosion protec- 
tion. The effect of such a cladding on corrosion fatigue resistance 
has been an open question in all reactor types. Imatra Power Co, 
the operator of the Loviisa WWER-440 reactors organized and 
funded a research program, in which the Technical Research Cen- 
tre of Finland (VTT) and the Metallurgical Institute at Leningrad, 
USSR, both studied the corrosion fatigue properties of the WWER- 
440 reactor pressure vessel steel base metal, weld metal, and 
cladding/base as well as cladding/well bimetals. The experiments 
were carried out in autoclave facilities in which the PWR- 
environment could be closely simulated. 5 refs, 16 figs, 2 tabs. 


16753 (IWGRRPC-88-1, pp. 77-88) Special. aspects of lo- 
calized corrosion processes on austenitic steel at elevated 
temperatures. Lehmann, G. (Akademie der Wissenschaften der 
DDR, Dresden (Germany. F.R.). Zentralinstitut fuer Festkoerper- 
physik und Werkstofforschung); Mummert, K.: Uhlemann, M-.; 
Schneider, F. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Reliability of Reactor 
Pressure Components. Apr 1990. Contract 259. (CONF-8809522-: 
Specialists meeting on corrosion and erosion aspects in pressure 
boundary components of light water reactors. Vienna (Austria), 12- 
14 Sep 1988). In Corrosion and erosion aspects in pressure 
boundary components of light water reactors. 93p. Order Number 
DE91627782. Source: OST!; NTIS (US Sales Only); INIS. 

As widely known austenitic stainless steels are very sensitive 
against local corrosion processes especially in environments 
containing chloride ions and at elevated temperatures. For the un- 
derstanding of the mechanisms and the kinetics os such local 
damage processes the complex correlation between the bulk and 
surface state of the steel, the properties of the environmental 
medium, the temperature. and the conditions of mechanical loading 
has to be taken into account. In this contribution results concerning 
the activation-passivation behaviour of type AIS! 321 steel for 
temperatures below 270 deg. C are presented in relation to the ap- 
pearing corrosion modes. Depending on temperature three difterent 
modes of localized corrosion are observed in 1.102 m NaCl solu- 
tion. The dependence of these modes on mechanical loading 
conditions and on present copper ions is investigated. These con- 
ditions are important in stationary phases of operation of steam 
generators in pressurized water reactors. In addition, the 
temperature-dependent mechanisms of crack propagation and their 
kinetics are considered. 13 rets, 16 figs, 1 tab. 


16754 (JAERI-M-90-129) Cold leg injection reflood test re- 
sults in the SCTF Core-l under constant system pressure. 
Adachi, Hiromichi (Yamagata Univ. (Japan)); lwamura, Takamichi; 
Sobajima, Makoto; Osakabe, Masahiro; Ohnuki, Akira: Abe, Yu- 
taka; Murao, Yoshio. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Aug 1990. 185p. Order Number DE91772105. Source: 
OSTI; NTIS (US Sales Only); INIS. 





The Slab Core Test Facility (SCTF) was constructed to investi- 
gate two-dimensional thermal-hydrodynamics in the core and the 
interaction in fluid behavior between the core and the upper plenum 
during the last part of blowdown, refill and reflood phases of a pos- 
tulated loss-of-coolant accident (LOCA) of a pressurized water 
reactor (PWR). The present report describes the analytical results 
on the system behavior observed in the SCTF Core-| cold leg injec- 
tion tests, S1-14 (Run 520), S1-15 (521), S1-16 (522), S1-17 (523), 
$1-20 (530), S1-21 (531), S1-23 (536) and S1-24 (537), performed 
under constant system pressure condition during transient. Major 
discussion items are: (1) steam binding, (2) U-tube oscillations, (3) 
bypass of ECC water (4) core cooling behavior, (5) effect of vent 
valve and (6) other parameter effects. These results give us very 
useful information and suggestion on reflood behavior. (author). 


16755 (KAERI/RR-825/89) A study on the steam generator 
data base and the evaluation of chemical environment. Yang, 
Kyung Rin (Korea Advanced Energy Research Inst., Daeduk (Re- 
public of Korea)); Yoo, Je Hyoo; Lee, Eun He; Hong, Kwang Pum. 
Korea Atomic Energy Research Inst., Daeduk (Republic of Korea). 
Jan 1990. 218p. (In Korean). Order Number DE91630631. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In order to make steam generator data base, the basic plant in- 
formation and water quality control data on the steam generators 
of the PWR nuclear power plant operating in the world have been 
collected by EPRI. In this project, the basic information and water 
quality control data of the domestic PWR nuclear power plants 
were collected to make steam generator data base on the basic of 
the EPRI format table, and the computerization of them was per- 
formed. Also, the technical evaluation of chemical environments on 
steam generator of the Kori 2 plant chemists. Workers and re- 
searchers working at the research institute and universities and so 
on. Especially, it is able to be used as a basic plant information in 
order to develop an artificial intellegence development system in 
the field on the technical development of the chemical environment. 
The scope and content of the project are following. The data base 
on the basic information data in domestic PWR plant. The steam 
generator data base on water quality control data. The evaluation 
on the chemical environment in the steam generators of the Kori 2 
plant. From previous data, it is concluded as follows. The basic 
plant information on the domestic PWR power pliant were comput- 
erized. The steam generator data base were made on the basis of 
EPRI format table. The chemical environment of the internal steam 
generators could be estimated from the analytical evaluation of wa- 
ter quality control data of the steam generator blowdown. (author). 


16756 (NUREG/CR-5592) Analytical studies of transverse 
strain effects on fracture toughness for circumterentially ori- 
ented cracks. Shum, D.K.M. (Oak Ridge National Lab., TN 
(USA)); Merkle, J.G.; Keeney-Walker, J.; Bass, B.R. Nuclear Regu- 
latory Commission, Washington, DC (USA). Div. of Engineering; 
Oak Ridge National Lab., TN (USA). Apr 1991. 145p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (USA). DOE 
Contract AC05-840R21400. (ORNL/TM-11581). Source: OSTI; 
NTIS; GPO. 

The objective of this report is to describe the development of 
analysis methods for estimating the decrease in crack initiation 
toughness, from a reference plane strain value, due to positive 
straining along the crack front of a circumferential flaw in a reactor 
pressure vessel. The analysis methods are based on two different 
approaches that are currently being developed to analyze and to 
explain the effects of transverse strain and stress states on fracture 
toughness. The first approach is a micro-mechanical approach that 
provides a relation between fracture toughness and more funda- 
mental material properties that can be determined experimentally. 
The second approach focuses on the development of correlation 
parameters that relate fracture toughness with nominal stress and 
strain states. In the first phase of this work, the scope of the inves- 
tigation is limited to crack front constraint conditions that can be 
described in terms of conventional one-parameter (K or J) in-plane 
near-tip fields and the transverse strain. Validation checks of the 
analysis methods against existing fracture data for conditions of 
contained crack tip yieldings are promising but incomplete. Recom- 
mendations for subsequent phases of the work considered 
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necessary to provide more precise estimates on the effects of posi- 
tive out-of-plane straining on the crack initiation toughness of 
circumferentially oriented flaws are included. 91 refs., 53 figs., 7 
tabs. 


16757 (UJV-9094-R,D) Model experiments aimed at im- 
proving the evaluation of WWER pressure vessel radiation 
damage. |: WWER-1000 mock-up experiments on LR-O reac! or 
and neutron spectrum calculations for evaluation of pressure 
vessel radiation damage. Mikus, J.; Zaritskij, S.M.; Khrustalev, 
A.V. (eds.). Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechosio- 
vakia). Jun 1990. 124p. (In Russian). Order Number DE91630633. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A sixty degree symmetry sector of a WWER-1000 reactor in ra- 
dial direction was simulated on the LR-0 experimental reactor at 
UJV Rez. This mock-up represents the core periphery and radial 
shielding heterogeneities of the WWER-1000. The core loading 
was chosen to simulate the real WWER-1000 neutron source in R- 
© geometry. An air gap displacer was applied to decrease water 
density. The height of the core was 1250 mm, the thickness of the 
axial reflector was 100 mm. The core and its parameters, mea- 
sured during the start-up operation, are described in detail. The 
neutron spectrum was measured using the proton recoil method at 
the edge of the core, in the surveillance capsule position, on the 
pressure vessel inner and outer walls, and inside the pressure ves- 
sel simulator; using proton recoil spectrometers in the integral 
measuring mode the azimuthal distributions were measured for the 
same R positions. The thermal neutron flux distribution in the 
vicinity of the pressure vessel was also measured. Core power dis- 
tribution was measured by fuel pin gamma scanning, absolute 
power was estimated from activation measurements. Neutron 
spectra calculations were performed by means of one- and two- 
dimensional transport codes; the intercomparison of measured and 
computed data was made for differential spectra and integral quan- 
tities. Some recommendations concerning the utilization of the 
results of the experiment and further activity in this area are given. 
(author). 79 figs., 53 tabs., 34 refs. 


16758 (UJV-9147-T) Computer code MOST7-CS. Mysenkov, 
|.A.; Macek, J.; Zezula, L. Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia). Jul 1990. 67p. (in Russian). Order Number 
DE91630634. Source: OSTI; NTIS (US Sales Only); INIS. 

Computer code MOST7-CS for the analysis of primary and sec- 
ondary circuit transients in WWER-440 and WWER-1000 nuclear 
power plants is described in detail. The results of calculation of se- 
lected transients are compared with those obtained by using other 
computer codes and with experimental data. (author). 


16759 (VTT-SYMP-109-Vol.1, pp. 137-147) Planning PWR 
core shuffle ces - Coraps. Viron, F. de (TRACTEBEL, 
Brussels (Belgium)); Dongier, F.; Leboutte, F.; Dyck, C. Van. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
8910507—: Seminar on artificial intelligence in nuclear power 
plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial intelligence 
in nuclear power plants. 425p. Order Number DE91626180. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Coraps (COre Refuelling Automatic Planning System) is a com- 
puter application developped by Tractebel for planning PWR 
shuffles (3). It is designed to generate an optimal refuelling 
sequence of operations and to assist the supervisor during the fes- 
huffling process. Section 1 describes the refuelling problem and the 
objectives of Coraps. Section 2 focuses on design, implementation, 
knowledge representation and search strategies. Section 3 exam- 
ines the various contexts in which Coraps has been used in the 
past two years. 


16760 (VTT-SYMP—109-Vol.1, pp. 243-251) MIGRE: an Ex- 
pert System as an aid tor loose part diagnosis and mechanical 
shocks interpretation in nuclear plant. Monnier, B. (Electricite de 
France, Chatou (France). Research and Development Division EP- 
SDM); Puyal, C.; Fernandes, A.; Martin, C. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507-: Sem+ 
nar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). In Aprtificial intelligence in nuclear 
power plants. 425p. Order Number DE91626180. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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This paper presents an application of the expert system tech- 
nique to one of the functions which participate to the surveillance 
of the primary circuit of water-pressurized reactors: the detection of 
loose parts and the interpretation of mechanical shocks. First, we 
describe the domain of expertise and the context in which this ex- 
pert system will be used. Then we deal with the principles and the 
different levels involved in the knowledge modeling and with the 
structure of the expert system. 


16761 (VTT-SYMP-109-Vol.1, pp. 265-278) Developing a re- 
altime expert system for monitoring processes of power 
plants. Kautto, A. (imatran Voima Oy, Vantaa (Finland)); Haarla, J. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
8910507-: Seminar on artificial intelligence in nuclear power 
plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial intelligence 
in nuclear power piants. 425p. Order Number DE91626180. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Imatran Voima Oy (IVO) and the Technical Research Centre of 
Finland (VTT) have collaborated on developing a realtime expert 
system (ES) for monitoring the process of the Loviisa Nuclear 
Power Plant (PWR) and for fault detection. Because the problem in 
current information systems is that in the case of a disturbance or 
even during a normal shut-down run, many needless alarms are 
presented in the normal consequences of certain natural events, 
the objective of the study is to process data such a way that irrele- 
vant data is not presented in the chronological alarm list. The 
project concentrates on the main flow system of the nuclear power 
plant’s secondary circuit, above all on the feedwater system, the 
high-pressure preheating system and the turbine bypass. 


16762 (VTT-SYMP-—109-Vol.1, pp. 393-412) Application of 
PLEXSYS in nuclear power plants: Technical specifications 
monitoring and maintenance management. Hashemi, S. (Intel- 
liCorp (USA)); Paterson, L.J.; Somsel, J.; Colley, R.E.; May, R.S. 
Vattion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
8910507-: Seminar on artificial intelligence in nuclear power 
plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial intelligence 
in nuclear power plants. 425p. Order Number DE91626180. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes the development of a prototype expert sys- 
tem for maintenance planning and tagout decisions using 
PLEXSYS (PLant EXpert SYStem) and KEE (Knowledge Engineer- 
ing Environment). The expert system has been implemented for 
the residual heat removal system for the Diablo Canyon Power 
Plant. The PLEXSYS model editor is used to build a basic domain 
mode! that represents the components and their connections. 
Structure is then added to the basic PLEXSYS model by defining 
additional units and slots for the KEE knowledge base and by 
adding rules using the KEE RuleSystem. Finally, an additional 
layer of structure, rules and customized user interface is added to 
complete the prototype expert system. 
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Refer also to citation(s) 16181, 16182, 16885, 16886, 16900, 
16909, 16974, 16996, 17197, 18579, 18580 


16763 (CONF-910602-30) Rules for design of Alloy 617 
nuclear components to very high temperatures. Corum, J.M.; 
Biass, J.J. Oak Ridge National Lab., TN (USA). [1991]. 7p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From American Society of Mechanical Engi- 
neers (ASME) pressure vessels and piping conference; San Diego, 
CA (USA); 23-27 Jun 1991. Order Number DE91011093. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Very-high-temperature gas-cooled reactors provide attractive op- 
tions for electric power generation using a direct gas-turbine cycle 
and for process-heat applications. For the latter, temperatures of at 
least 950°C (1742°F) are desirable. As a first step to providing 
rules for the design of nuclear components operating at very high 
temperatures, a draft ASME Boiler and Pressure Vessel Code Case 
has been prepared by an ad hoc Code task force. The Case, which 
is patterned after the high-temperature nuclear Code Case N-47, 
covers Ni-Cr-Co-Mo Alloy 617 for temperatures to 982°C (1800°F). 
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The purpose of this paper is to provide a synopsis of the draft 
Case and the significant differences between it and Case N-47. 
Particular emphasis is placed on the material behavior and allow- 
ables. The paper also recommends some materials and structures 
development activities that are needed to place the design method- 
ology on a sound and defensible footing. 4 refs., 9 figs., 1 tab. 


16764 (GULF-GA-A-12150) HTGR Base Program: Quarterly 
progress report for the period ending May 31, 1972. Gulf Gen- 
eral Atomic, Inc., San Diego, CA (USA). 30 Jun 1972. 137p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AT03-76SF71053. Order Number DE91010425. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This publication continues the quarterly report series on the 
HTGR Base Program. The program covers items of the base tech- 
nology of the high-temperature gas-cooled reactor (HTGR) system. 
The development of the HTGR system will, in part, meet the 
greater national objective of more effective and efficient utilization 
of our national resources. The work reported here includes studies 
of basic fission-product distribution mechanisms, recycle fuel stud- 
ies (including designing and testing of recycle test elements) and 
exploration of head-end reprocessing methods (as part of a na- 
tional recycle plan and of a recycle fuel plant), and physics and 
fuel management studies. Materials studies include irradiation and 
analysis of fuel particles in capsules to evaluate fuel systems, and 
basic studies of control materials and of carbon graphite. Experi- 
mental procedures and results are discussed and, where 
appropriate, the data are presented in tables, graphs, and pho- 
tographs. 7 refs., 37 figs., 23 tabs. 


16765 (INIS-mf-12192) Calculation of mechanical phenom- 
ena in the core bottom of a HTGR-type reactor. Bodmann, E. 
Technische Univ. Braunschweig (Germany, F.R.). Fakultaet fuer 
Maschinenbau und Elektrotechnik. 16 Jul 1990 113p. (In German). 
Order Number DE91782532. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Newly developed algorithms were applied to a simplified model 
to describe the mechanical behaviour of the core bottom of a high- 
temperature reactor. This model is characterized by the following 
four features: a many-body system covering a multitude of rigid 
bodies, a linkage between the bodies through pressure contact and 
frictional resistance, formation of statically undetermined structures, 
and multiple possibilities of opening and closing the contacts be- 
tween the bodies. The model, the described algorithms, and the 
strategy of their sequel form the basis for determining prestressing 
forces, internal loads arising from the pebble bed, and cyclic 
thermal states. The friction value and its change during reactor op- 
eration have decisive influence on the mechanical behaviour of the 
core bottom. (orig./GL). 


16766 (INIS-mf-12814, pp. 277-286) The remote installation 
of instrumentation for on-line reactor monitoring. Clayton, R. 
(Central Electricity Generating Board, Manchester (UK)); Graham, 
W.J. Ceskosiovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia). 1989. 445p. (CONF-8906395—: IAEA specialists’ 
meeting on experience and further improvement of in-service in- 
spection methods and programs of nuclear power plants (NPPs) 
with particular emphasis on on-line techniques, Pizen (Czechoslo- 
vakia), 5-9 Jun 1989). In Proceedings of the IAEA Specialists’ 
Meeting on experience and further improvement of in-service 
inspection methods and programmes of NPPs with particular em- 
phasis on on-line techniques. Order Number DE91627644. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Applications are described of instrument technology in the on- 
line measurement of two aspects of Magnox reactor pertormance: 
the first is the off-load installation of displacement transducers for 
the continuous monitoring of the core restraint and the second is 
the temporary installation on-load of a channel flow anemometer. 
(author). 10 figs., 1 ref. 


16767 (IWGGCR-22) Seismic behaviour of gas cooled re- 
actor components: Proceedings of a specialists’ meeting held 
in Gif-sur-Yvette, France, 14-16 November 1989. international 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Gas-Cooled Reactors. Aug 1990. 150p. (CONF- 
8911299-: Specialists’ meeting on seismic behaviour of gas 





cooled reactor components, Gif-sur-Yvette (France), 14-16 Nov 
1989). Order Number DE91627802. Source: OSTI; NTIS (US 
Sales Only); INIS. 

On invitation of the French Government the Specialists’ Meeting 
on the Seismic Behaviour of Gas-Cooled Reactor Components was 
held at Gif-sur-Yvette, 14-16 November 1989. This was the second 
Specialists’ Meeting on the general subject of gas-cooled reactor 
seismic design. There were 27 participants from France, the Fed- 
eral Republic of Germany, Israel, Japan, Spain, Switzerland, the 
United Kingdom, the Soviet Union, the United States, the CEC and 
IAEA took the opportunity to present and discuss a total of 16 pa- 
pers reflecting the state of the art of gained experiences in the field 
of their seismic qualification approach, seismic analysis methods 
and of the capabilities of various facilities used to qualify compo- 
nents and verify analytical methods. Since the first meeting. the 
sophistication and expanded capabilities of both the seismic analyt- 
ical methods and the test facilities are apparent. The two main 
methods for seismic analysis, the impedance method and the finite 
element method, have been computer-programmed in several 
countries with the capability of each of the codes dependent on the 
computer capability. The correlations between calculation and tests 
are dependent on input assumptions such as boundary conditions, 
soil parameters and various interactions between the soil, the 
buildings and the contained equipment. The ability to adjust these 
parameters and match experimental results with calculations was 
displayed in several of the papers. The expanded capability of 
some of the new test facilities was graphically displayed by the de- 
scription of the SAMSON vibration test facility at Juelich, FRG, 
capable of dynamically testing specimens weighing up to 25 
tonnes, and the TAMARIS facility at the CEA laboratories in Gif- 
sur-Yvette where the largest table is capable of testing specimens 
weighing up to 100 tonnes. The proceedings of this meeting con- 
tain all 16 presented papers. A separate abstract was prepared for 
each of these papers. Refs, figs and tabs. 


16768 (IWGGCR-22, pp. 27-34) Earthquake analysis with 
nonlinear soil-structure interaction and nonlinear supports of 
components. Hansson, V. (Strabag Bau-AG, Koeln (Germany, 
F.R.)). International Atomic Energy Agency, Vienna (Austria). Inter- 
national Working Group on Gas-Cooled Reactors. Aug 1990. 
(CONF-8911299—: Specialists’ meeting on seismic behaviour of 
gas cooled reactor components, Gif-sur-Yvette (France), 14-16 Nov 
1989). In Seismic behaviour of gas cooled reactor components: 
Proceedings of a specialists’ meeting held in Git-sur-Yvette, 
France, 14-16 November 1989. 150p. Order Number 
DE91627802. Source: OSTI; NTIS (US Sales Only); INIS. 

For the determination of the seismic response of a structure the 
soil-structure interaction in most cases is modelied by a mass- 
spring-damper-system. Normally design concepts for components 
and piping are based on linear calculations and stress limitations. 
A concept for a reactor building for the HTR 100 consisted of a 
relatively high structure compared with the dimensions of the foun- 
dation. The structure was comparatively deep embedded in the 
soil, so here the embedment influences significantly the 
soil-structure interaction. The assembly of reactor vessel, heat ex- 
changer and circulators has a height of about 37 m. Supports are 
arranged at different levels. Due to temperature deformations of 
the vessel and of the support constructions small gaps at the sup- 
ports may only be avoided by complicated constructions of the 
supports. Nonlinear analyses were performed for soil, building and 
component with all supports. The finite element analyses used time 
histories. In order to describe the radiation damping the hysteresis 
of the soil with 1 percent material damping was considered. Nonlin- 
earities in the interface of soil and foundation and due to gaps and 
friction at the supports were taken into account. The stiffness of 
the support constructions influences reactions and accelerations to 
a high extent. Properly chosen stiffnesses of the support construc- 
tions lead to a behaviour similar to linear elastic behaviour. 13 figs 


16769 (IWGGCR-22, pp. 34-41) Contribution of earth- 
quakes to the risk of a HTR-100 plant. Altes, J. 
(Kernforschungsanlage Juelich GmbH (Germany, F.R.). Inst. fuer 
Nukleare Sicherheitsforschung). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Gas- 
Cooled Reactors. Aug 1990. (CONF-8911299-: Specialists’ 
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meeting on seismic behaviour of gas cooled reactor components, 
Gif-sur-Yvette (France), 14-16 Nov 1989). In Seismic behaviour of 
gas cooled reactor components: Proceedings of a specialists’ 
meeting held in Gif-sur-Yvette. France, 14-16 November 1989. 
150p. Order Number DE91627802. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Within risk analyses for nuclear power plants with high tempera- 
ture reactors also the contribution of earthquakes has to be 
considered. In a study for the HTR-100 recently carried out by the 
Institute of Nuclear Safety Research of KFA such investigations 
had been done. For the analysis a site with high earthquake risk 
was chosen for which a seismological expert opinion exists. The 
earthquake occurrence rates dependent on the intensities, the 84% 
fractile free field response spectra and the dynamic material prop- 
erties are known. The structural response of the primary circuit 
within the reactor building is calculated using a 3d finite element 
model including the soil structure interaction. The calculations con- 
sider different soil properties. In a sensitivity study the influence of 
changing the support conditions for the reactor vessel and its inter- 
nals on the response behaviour is analyzed. The eigenfrequencies 
and eigenforms as well as the deformations, accelerations and 
stresses are calculated. The maximum stresses occur at the sup- 
port of the steam generator. The failure probabilities are calculated 
for this part of the structure using the first order reliability method. 
The influence of the earthquake intensities and the properties of 
the subsoil on the failure probabilities are analyzed. The failure 
probabilities due to earthquakes are very low, so that there is no 
risk dominant contribution. (author). 3 refs, 9 figs. 


16770 (IWGGCR-22, pp. 45-52) Study on the seismic load 
against the HTTR building: Seismicity and wave propagation 
features of the HTTR site. Suzuki, T. (Hazama-Gumi Ltd, Tokyo 
(Japan). Building Construction Div.); Yamagishi, Y.; Tokita, K. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Working Group on Gas-Cooled Reactors. Aug 1990. (CONF- 
8911299-: Specialists’ meeting on seismic behaviour of gas 
cooled reactor components, Gif-sur-Yvette (France), 14-16 Nov 
1989). In Seismic behaviour of gas cooled reactor components: 
Proceedings .of a specialists’ meeting: held in Gif-sur-Yvette, 
France, 14-16 November 1989. 150p. Order Number 
DE91627802. Source: OSTI; NTIS (US Sales Only); INIS. 

JAERI is designing High Temperature Testing Reactor (HTTR). 
Safety examination by the government is now under way. The con- 
struction is to be started from 1990. For the seismic design of 
HTTR, JAERI has discussed the safety of the reactor from various 
point view. In this paper, following two discussions are reported. 
(1) Seismicity around the HTTR Construction site. Kanto Area to 
which HTTR site belongs experienced large earthquake in the past. 
Estimated maximum velocity of their earthquakes is around 9.0 cm/ 
s. According to the investigation of maximum velocity expectancy, 
earthquakes whose maximum velocity exceeds 8 cm/s occurs 200 
years interval. while the durable time of HTTR is 20-30 years. (2) 
Features of earthquake wave propagation. For this study, earth- 
quake observation is performed whose maximum depth is 170 m 
below the surface. During the observation of 7 months, 55 earth- 
quakes are recorded. Among them, 4 earthquake waves are 
chosen for analysis, whose maximum acceleration are relatively 
large. Comparison of these records in the form of the transfer func- 
tion shows good agreement. Therefore, the feature of wave 
transfer is found to be specified by the site situation regardless of 
the input motion. On the other hand, a simulation of wave propaga- 
tion is studied. Results of analysis with one dimensional wave 
propagation model (laterally layered soil deposit model) shows 
good agreement to the observed wave in the form of transfer func- 
tion. One dimensional mode! is confirmed to be enough to explain 
the feature of HTTR site situation. (author). 5 refs, 9 figs, 1 tab. 


16771 (IWGGCR-22, pp. 52-59) Soikstructure interaction 
analysis of HTTR building by a simplified model. Yagishita, F. 
(Tokyo Electric Power Services Company Ltd, Tokyo (Japan). Seis- 
mic Engineering Dept.); Suzuki, H.; Yamagishi, Y. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Gas-Cooled Reactors. Aug 1990. (CONF-8911299- 
Specialists’ meeting on seismic behaviour of gas cooled reactor 
components, Gif-sur-Yvette (France), 14-16 Nov 1989). In Seismic 
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behaviour of gas cooled reactor components: Proceedings of a 
specialists’ meeting held in Gif-sur-Yvette, France, 14-16 Novem- 
ber 1989. 150p. Order Number DE91627802. Source: OSTI; NTIS 
(US Sales Only); INIS. 

For the evaluation of the design seismic forces of the embedded 
High-Temperature-Testing-Reactor (HTTR) structure, a sway- 
rocking model! considering the embedment of the structure is used. 
As for the composition of this model; the structure is modeled into 
beams with lumped masses, and the soil into the horizontal side 
springs and the horizontal and rotational bottom springs. At the 
same time, the input motion to the structure which has the form of 
multiple excitation is calculated based on one dimensional wave 
propagation theory. This paper presents the concept of this model- 
ling and evaluated results. (author). 9 refs, 11 figs. 


16772 (IWGGCR-22, pp. 60-66) Soikstructure interaction 
analysis of HTTR building by a finite element model. Yamag- 
ishi, Y. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Construction Div.); Suzuki, H.; Yagishita, F. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Gas-Cooled Reactors. Aug 1990. (CONF-8911299—: 
Specialists’ meeting on seismic behaviour of gas cooled reactor 
components, Gif-sur-Yvette (France), 14-16 Nov 1989). In Seismic 
behaviour of gas cooled reactor components: Proceedings of a 
specialists’ meeting held in Gif-sur-Yvette, France, 14-16 Novem- 
ber 1989. 150p. Order Number DE91627802. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this paper, the applicability of the simplified model (sway- 
rocking model with the embedment effect) for dynamic response 
evaluation of the embedded HTTR structure is examined by com- 
paring the results with those by a detailed model using finite 
element method (FEM). In the FEM modelling, the structure is 
modeled into the beams with lumped masses, and the soil is mod- 
eled as two dimensional finite elements. This model has the wave 
transmitting boundary for the side and the viscous boundaries for 
the bottom and the surfaces of out-of-plane. Earthquake response 
of the structure obtained by the finite element model is compared 
with that by the simplified model. As a result, the maximum re- 
sponse values and the floor response spectra by the finite element 
model are nearly equal to or a little smaller than those by the sim- 
plified model. It may be concluded that the simplified model is 
applicable to the dynamic response analysis of the embedded 
HTTR structure for the evaluation of the design seismic forces. 
(author). 4 refs, 9 figs, 1 tab. 


16773 (IWGGCR-22, pp. 67-77) Seismic design of the 
Heysham 2 advanced gas cooled reactor nuclear power sta- 
tion. Allen, C.F. (Central Electricity Generating Board, Barnwood 
(UK). Generation Development and Construction Div.). International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Gas-Cooled Reactors. Aug 1990. (CONF-8911299-: 
Specialists’ meeting on seismic behaviour of gas cooled reactor 
components, Gif-sur-Yvette (France), 14-16 Nov 1989). In Seismic 
behaviour of gas cooled reactor components: Proceedings of a 
specialists’ meeting held in Gif-sur-Yvette, France, 14-16 Novem- 
ber 1989. 150p. Order Number DE91627802. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Advanced Gas Cooled Reactor Nuclear Power Station at 
Heysham Stage 2 was the first Central Electricity Generating Board 
Station to be designed against the effect of earthquakes. The pa- 
per reviews the criteria adopted for the design for both the input 
and the allowable limits together with the analytical methods used 
in the design process. The paper describes the resulting effect on 
the design of the station and the operational implications. It also 
covers the areas of the design where reappraisal is currently un- 
derway. (author). 12 figs, 2 tabs. 


16774 (IWGGCR-22, pp. 78-85) Seismic analysis of the 
moduler high temperature gas cooled reactor. Tajirian, F.F. 
(Bechtel National, Inc., San Francisco, CA (USA)); Longstreth, M.; 
Appletord, A. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Gas-Cooled Reactors. Aug 
1990. (CONF-8911299-: Specialists’ meeting on seismic behaviour 
of gas cooled reactor components, Gif-sur-Yvette (France), 14-16 
Nov 1989). In Seismic behaviour of gas cooled reactor compo- 
nents: Proceedings of a specialists’ meeting held in Gif-sur-Yvette, 
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France, 14-16 November 1989. 150p. Order 
DE91627802. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper reviews the seismic analysis performed for the modu- 
lar high-temperature gas cooled reactor (MHTGR). The four unit 
MHTGR nuclear island consists of four separate underground con- 
crete silo structures embedded to a depth of 160 feet. The major 
NSSS components, including the reactor vessel, and steam 
generator are housed in the silos. A three-dimensional (3-D) soil- 
structure interaction (SSI) analysis was performed using the 
computer program SASSI to develop the seismic loads, accelera- 
tion time histories, and response spectra which are to be used in 
determining the seismic capabilities of the reactor building and its 
"safety-related”internal systems and components. The analysed 3-D 
model included the below grade structures, the reactor and steam 
generator vessels, the reactor core and other internal structures. A 
3-D analysis was performed to take full advantage of embedment 
in reducing seismic response. The computer program SASSI was 
selected because it can model 3-D multiple embedded flexible 
foundations with arbitrary shapes. In the MHTGR design, it is im- 
portant to model the silo flexibility. The MHTGR is being developed 
as a standardized plant with a design which envelopes the seismic 
conditions at 85 percent of U.S. nuclear sites. The maximum Safe 
Shutdown Earthquake (SSE) acceleration is 0.3g. The paper will 
review the following subjects: Seismic criteria, and site conditions; 
Method of analysis; Silo and NSSS models used; Results of the 
analysis including maximum accelerations and response spectra in 
the silo and critical equipment supports. The advantages of embed- 
ment have been clearly demonstrated in this analysis and will be 
reviewed in the conclusions of this paper. Furthermore, the results 
of a separate analysis to assess the effects of silo-soil-silo interac- 
tion effects will be discussed. (author). 8 refs, 10 figs, 1 tab. 


Number 


16775 (IWGGCR-22, pp. 89-94) Seismic response analysis 
for HTTR core using the SONATINA-2V code. lyoku, T. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Dept. of 
HTTR Project); Shiozawa, S.; Nishiguchi, |.; Hayashi, K.; Watan- 
abe, Y.; Tsuji, N. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Gas-Cooled Reactors. 
Aug 1990. (CONF-8911299-: Specialists’ meeting on seismic be- 
haviour of gas cooled reactor components, Gif-sur-Yvette (France), 
14-16 Nov 1989). In Seismic behaviour of gas cooled reactor 
components: Proceedings of a specialists’ meeting held in Git-sur- 
Yvette, France, 14-16 November 1989. 150p. Order Number 
DE91627802. Source: OSTI; NTIS (US Sales Only); INIS. 

Japan Atomic Energy Research Institute (JAERI) is now proceed- 
ing with the design of the HTTR (High Temperature Engineering 
Test Reactor) to achieve first criticality in FY 1995. The HTTR is a 
30MWt helium gas-cooled reactor, in which a prismatic block type 
of fuel elements were employed. Since the reactor core is de- 
signed to pile graphite blocks on core support structures, aseismic 
design of the core is one of the major concerns in safety evalua- 
tion of the HTTR. Thus, JAERI! has developed the SONATINA-2V 
code to analyse the seismic response of the core. The SONATINA- 
2V code can solve impact phenomena between the graphite blocks 
and provide information on impact force, displacement and so on 
which are needed for safety evaluation of the structural integrity of 
the HTTR core. Large-scale seismic tests of 1/2-scale vertical sec- 
tion test and full-scale 7 columns test were conducted to verify the 
code and demonstrate the aseismic integrity of the HTTR core. Vi- 
bration characteristics of the core, impact force imposed on the 
graphite blocks, influence on the vibration characteristics of the 
core support structures and others were obtained from the tests 
and compared with analytical results by the SONATINA-2V code. A 
good agreement was observed between the results of the tests 
and the analysis. Safety analysis has been also made for the 
aseismic design of the HTTR core using the SONATINA-2V code. 
The results have met the graphite structure design criteria devel- 
oped in Japan. This paper -escribes the brief explanation of the 
SONATINA-2V code and shows the seismic test results together 
with the analytical results. the results of the safety analysis of the 
HTTR core is also presented in the paper. (author). 8 figs, 3 tabs. 


16776 (IWGGCR-22, pp. 95-104) Seismic response of 
HTTR core bottom structures. lyoku, T. (Japan Atomic Energy 





Research inst., Tokai, Ibaraki (Japan). Dept. of HTTR Project): Ina- 
gaki, Y.; Nishiguchi, |.; Futakawa, M.; Miki, T.: Jinza, K.: Tomizuka. 
T. International Atomic Energy Agency. Vienna (Austria). Interna 
tional Working Group on Gas-Cooled Reactors. Aug 1990 
(CONF-8911299-: Specialists’ meeting on seismic behaviour of 
gas cooled reactor components, Gif-sur-Yvette (France), 14-16 Nov 
1989). In Seismic behaviour of gas cooled reactor components 
Proceedings of a specialists’ meeting held in Gif-sur-Yvette. 
France, 14-16 November 1989. 150p. Order Number 
DE91627802. Source: OSTI; NTIS (US Sales Only): INIS 

The HTTR (High-Temperature Engineering Test Reactor) is a 30 
MW, helium gas-cooled reactor, the design of which is underway to 
achieve first criticality in FY 1995. Core bottom structures of the 
HTTR, which support the reactor core, consists of keyed plenum 
blocks, core support posts and others. The keyed plenum biocks 
located under the core region are large hexagonal blocks com- 
bined each other by key/keyway systems. The core support posts 
are placed below the blocks, allowing relative displacement be- 
tween the blocks and lower structures by inclination of the posts 
during an earthquake. Since the key/keyway of the keyed plenum 
blocks and core support posts are critically important to avoid core 
degradation at an earthquake, two mock-up tests were conducted 
under simulated seismic conditions. In the first test. 1/5-scale 
keyed plenum blocks array was modeled to obtain fundamental 
characteristics of strain response produced by collisions of the 
keyed plenum blocks. In the second test, 1/3-scale core bottom 
structures including the keyed plenum blocks and core support 
posts were modeled to quantity vertical loads imposed on the core 
support post and demonstrated structural integrity of the core bot- 
tom structures of the HTTR. This paper describes main test results 
and discusses analytical models to evaluate the structural integrity 
of the core bottom structures. Major results obtained from the 
present study are as follows: (1) Structural integrity of the core bot- 
tom structures was confirmed and analytical model was developed 
to predict stresses imposed on the keyways and core support 
posts. (2) Maximum strains of the keyways were related quantita- 
tively with impact accelerations on the keyed plenum biock. (3) 
Maximum load on the core support post W was found to be ex- 
pressed as W=Ccenter dotWo, C and Wo denoted constant 
determined by Wo and dead load on the core support post, re- 
spectively. (author). 2 refs, 14 figs, 3 tabs. 


16777 (IWGGCR-22, pp. 105-111) Seismic scrammabilility of 
HTTR control rods. Nishiguchi, |. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Dept. of HTTR Project); lyoku, T.; Ito, 
N.; Watanabe, Y.; Araki. T.; Katagiri, S. international Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on 
Gas-Cooled Reactors. Aug 1990. (CONF-8911299-: Specialists’ 
meeting on seismic behaviour of gas cooled reactor components, 
Gif-sur-Yvette (France), 14-16 Nov 1989). in Seismic behaviour of 
gas cooled reactor components: Proceedings of a specialists’ 
meeting held in Gif-sur-Yvette, France, 14-16 November 1989. 
150p. Order Number DE91627802. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Scrammability tests on HTTR (High-Temperature Engineering 
Test Reactor) control rods under seismic conditions have been car- 
ried out and seismic conditions influences on scram time as well 
as functional integrity were examined. A control rod drive located in 
a stand-pipe at the top of a reactor vessel, raises and lowers a pair 
of control rods by suspension cables. Each flexible control rod con- 
sists of 10 neutron absorber sections held together by a metal 
spine passing through the center. It falls into a hole in graphite 
blocks due to gravity at scram. In the tests, a fuil scale control rod 
drive and a pair of control rods were employed with a column of 
graphite blocks in which holes tor rods were formed. Blocks mis- 
alignment and contact with the hole surface during earthquakes 
were considered as major causes of disturbance in scram time 
Theretore, the following parameters were set up in the tests’ exci- 
tation direction. combination or horizontal and vertical excitation, 
acceleration, trequency and block to block gaps. Main results ob- 
tained from tests are as follow. (1) Every scram time obtained 
under the design conditions was within 6 seconds. On the contrary, 
the scram times were 5.2 seconds when there were no vibration 
Therefore. it was concluded that the seismic effects on scram time 
were not significant. (2) Scram time became longer with increase 
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in both acceleration and horizontal excitation frequency. and con- 
trol rods fell very smoothly without any jerkiness. This suggests 
that collision between control rods and hole surface is the main 
disturbing factor of falling motion. (3) Mechanical and functional in- 
tegrity of control rod drive mechanism. control rods and graphite 
blocks was confirmed after 140 seismic scrammability tests. (au- 
thor). 10 figs, 1 tab 


16778 (IWGGCR-22. pp. 111-113) Assessing seismic ef- 
fects in gas cooled reactor building and pipeline design. 
Chikunova. T.N. (All-Union Project and Research Inst. of Complex 
Power Technology, Leningrad (USSR)). International Atomic En- 
ergy Agency. Vienna (Austria). International Working Group on 
Gas-Cooled Reactors. Aug 1990. (CONF-8911299-: Specialists’ 
meeting on seismic behaviour of gas cooled reactor components. 
Gif-sur-Yvette (France). 14-16 Nov 1989) In Seismic behaviour of 
gas cooled reactor components: Proceedings of a specialists’ 
meeting held in Gif-sur-Yvette. France. 14-16 November 1989. 
150p. Order Number DE91627802. Source OSTI; NTIS (US Sales 
Only): INIS 

This paper describes the current situation of requirements and 
layout of nuclear power plants against seismic influences in the 
USSR. It reviews the application of caiculationa!l standards con- 
cerning different categories of NPP design. (author). 


16779 (IWGGCR-22, pp. 113-121) Seismic stability of VGM 
type high temperature gas cooled reactors. Zhukov. V.V. (Ex- 
perimental Machine Building Design Bureau, Gorki (USSR)): 
Kaidalov. V.B.: Kiryushin. A.|.: Silaev. V.M. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Gas-Cooled Reactors Aug 1990 (CONF-8911299-: Specialists’ 
meeting on seismic behaviour of gas cooled reactor components. 
Gif-sur-Yvette (France). 14-16 Nov 1989) In Seismic behaviour of 
gas cooled reactor components: Proceedings of a specialists’ 
meeting held in Gif-sur-Yvette. France. 14-16 November 1989. 
150p. Order Number DE91627802. Source: OST!; NTIS (US Sales 
Only): INIS. 

The main principles of the design provision of high temperature 
gas cooled VGM reactors seismic stability and the results of caicu- 
lations, performed by linear-spectral method are presented. 
(author). 1 ref., 10 figs. 


16780 (IWGGCR-22, pp. 125-132) Dynamic testing and 
qualification. Kieine Tebbe, A. (Hochtemperatur-Reaktorbau 
Gmbh, Juelich (Germany, F.R.)): Schmidt. G.; Theymann, W. In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Gas-Cooled Reactors. Aug 1990. (CONF- 
8911299-: Specialists’ meeting on seismic behaviour of gas 
cooled reactor components, Gif-sur-Yvette (France). 14-16 Nov 
1989). In Seismic behaviour of gas cooled reactor components: 
Proceedings of a specialists’ meeting held in Gif-sur-Yvette, 
France. 14-16 November 1989 150p. Order Number 
DE91627802. Source: OSTI: NTIS (US Sales Only); INIS 

The core structure of an HTR-plant consists of the side reflector. 
the bottom reflector, the top reflector and the pebble bed of spheri- 
cal tuel elements. Dynamically this system is a many-body 
structure with non-linear torce-detormation couplings. The integnty 
of the system under seismic loads is given by radially orientated 
spring packs. These spring packs must be stiff against earthquake 
loads, but must allow radia! thermal movements. To verity the seis- 
mic safety of the system. scaled-down models were tested. The 
results of these tests were compared with those of analytical meth- 
ods. The good-natured behaviour of the pebble-bed under seismic 
loads has been confirmed. Due to the granular structure of the 
non-regular packed pebble-bed. high damping occurs during seis- 
mic excitations. With increasing depth the damping ratio decreases 
because of restriction of movement. We are able to describe the 
seismic behaviour of the pebble-bed analytically. The one- and 
two-dimensional test configurations of the top reflector were used 
to analyse resonance and lumping effects. The experimental re- 
sults were verified by the computer codes CRUNCH-1D AND 
CRUNCH-2D. The experimental investigations of the side reflector 
are underway. The results show a non-critical behaviour under hor- 
izontal excitations. Small rigid-body motions of single blocks are 
detected. but they do not cause any global ovalisations of the com- 
plete ring structure. Finite element calculations with contact and 
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friction between the blocks show a close agreement with the exper- 
imental results. Seismic qualification of ground mounted electrical 
equipment is usually performed on the basis of codes like IEEE, 
IEC, KTA, etc. These standards give different possibilities of the 
excitation mode: sinusoidal excitation in every natural frequency 
(continuous or sine beat) or time history excitation which covers a 
prescribed required response spectrum. (Abstract Truncated) 


16781 (IWGGCR-22, pp. 133-139) Investigation of dynamic 
response of HTR core and comparison with shaking table- 
tests. Anderheggen, E. (Swiss Federat Inst. of Technology, Zurich 
(Switzerland)); Prater, E.G.; Kreis, A. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Gas- 
Cooled Reactors. Aug 1990. (CONF-8911299-: Specialists’ 
meeting on seismic behaviour of gas cooled reactor components, 
Gif-sur-Yvette (France), 14-16 Nov 1989). In Seismic behaviour of 
gas cooled reactor components: Proceedings of a specialists’ 
meeting held in Gif-sur-Yvette, France, 14-16 November 1989. 
150p. Order Number DE91627802. Source: OSTI; NTIS (US Sales 
Only): INIS. 

The analytical studies and the shaking table tests have been 
performed with the aim of gaining a fundamental understanding of 
the dynamic behaviour of such core material and validating the nu- 
merical model. The dynamic analysis of a graphite pebble-bed core 
could be a fairly complex undertaking if all nonlinear effects were 
considered. However, to achieve a practicable solution the ensem- 
ble of spheres must be replaced by a statistically equivalent 
continuum. Based on the Hertz theories for regular configurations, 
the mechanical characteristics, at small shear strains, correspond 
to those of an isotropic nonlinear hypoelastic medium, in which the 
Lame constants are a function of volumetric strain. Thus, the initial 
modulus values depend on confining pressure, so that the medium 
is inhomogeneous with respect to depth. During seismic excitation 
the volumetric strain, and thus the moduli, will change with time. To 
simplity the analysis, however, a linearized form of the model has 
been adopted, as well as considerations concerning damping ef- 
fects. The numerical simulations carried out thus far concern 
mainly the 1:6 rigid wall model (i.e. with a cylinder diameter of 1.5 
m) investigated experimentally and take the form of a back- 
analysis. Subsequently, the walls were tested separately and finally 
the combined behaviour was investigated. To date only preliminary 
results for the modelling of the reflector walls have been obtained. 
The objectives of this paper are thus twofold. Firstly, to discuss the 
constitutive law and its implementation in a general purpose finite 
element program. Secondly, to present some preliminary results of 
the dynamic analysis and to compare these with data obtained 
from the shaking table tests. 5 refs, 2 figs, 1 tab. 


16782 (IWGGCR-22, pp. 140-148) Heysham li/Torness 
power stations: Seismic qualification of core structures and 
boilers. Shepherd, D.J. (National Nuclear Corp. Ltd., Knutstord 
(UK)). International Atomic Energy Agency, Vienna (Austria). Inter- 
national Working Group on Gas-Cooled Reactors. Aug 1990. 
(CONF-8911299-: Specialists’ meeting on seismic behaviour of 
gas cooled reactor components, Gif-sur-Yvette (France), 14-16 Nov 
1989). In Seismic behaviour of gas cooled reactor components: 
Proceedings of a specialists’ meeting held in Gif-sur-Yvette, 
France, 14-16 November 1989. 150p. Order Number 
DE91627802. Source: OSTI; NTIS (US Sales Only); INIS. 

For the advanced gas cooled reactors at Heysham II and Tor- 
ness the seismic qualification of the core and support structures 
and boilers posed special problems. In each case the response 
was highly non-linear due to impacting. Within the core itself there 
are many thousands of degrees of freedom each dominated by im- 
pacting during the seismic event and these impact forces are 
transmitted to the support structure. The boilers, although sup- 
ported and located in the design case by linear systems, have their 
motion during the seismic event controlled by seismic restraints 
and other components which introduce substantial impacting during 
seismic excitation. For both these important components a sub- 
stantial programme of testing was carried out to validate an 
analysis approach. This testing and correlation with analysis is de- 
scribed in detail for both components. In the case of the core the 
qualification was based upon a non-linear code AGRCORE which 
was specifically developed to handle the large number of impact 
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degrees of freedom for this component. The implementation of this 
code is also described together with a brief summary of results. 
The boiler analysis was ultimately carried out using conventional fi- 
nite difference codes and the implementation of these together with 
a summary of results is also presented. (author). 13 figs, 1 tab. 


16783 (JAERI-M-90-136) Development of advanced HTGR 
tuel, 1: Fabrication test and some characteristics of mono 
lithic fuel rod. Tobita, Tsutomu (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Fukuda, Kousaku. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Aug 1990. 38p. (in Japanese). Order Number 
DE91772109. Source: OSTI; NTIS (US Sales Only); INIS. 

Aiming at advancement of HTGR fuel ability a fabrication test of 
monolithic fuel rods, of which a fuel-embedded zone was sur- 
rounded by a fuel-free zone, was conducted by a low temperature 
isostatic press, in order to investigate fabrication conditions and 
properties of the monolithic fuel rods. Dimensions of the monolithic 
fuel rods tested in the present experiment were 14-16 mm in diam- 
eter and about 130 mm in length. Three different rubber molds 
were applied for fabrication of the fuel rods; (1) a mold without any 
device, (2) a mold, inside of which was evacuated and (3) a mold 
with a valve to release an inner air. In the fuels fabricated by the 
moki(1) many damages were involved, while producibility by the 
moki(2) was good, and high density graphite-matrix was obtained. 
The mold(3) gave a good result in producing the fuel rod. Further- 
more, the properties of the graphite-matrix could be improved by 
fabricating with granulated graphite powder. Failure of the coated 
particles during pressing and sintering processes was not detected. 
The monolithic fuel rods has a uniform properties along an axial di- 
rection in density and Young's modulus. (author). 


16784 (NUREG/CR-5647) Fission product plateout and 
liftoff in the MHTGR primary system: A review. Wichner, R.P. 
(Oak Ridge National Lab., TN (USA)). Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Regulatory Applications; Oak 
Ridge National Lab., TN (USA). Apr 1991. 121p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (USA). DOE 
Contract AC05-840R21400. (ORNL/TM-11685). Source: OSTI; 
NTIS; INIS; GPO. 

A review is presented of the technical basis for predicting ra- 
dioactivity release resulting from depressurization of an MHTGR 
primary system. Consideration is restricted to so called dry events 
with no involvement of the steam system. The various types of de- 
position mechanisms effective for iodine, cesium, strontium, and 
silver are discussed in terms of their chemical characteristics and 
the nature of the materials in the primary system. Emphasis is 
given to iodine behavior, including means for estimating the quan- 
tity available for release, the types of plateout locations in the 
primary system, and the effect of dust on distribution and release. 
The behavior of fission products cesium, strontium, and silver in 
such accidents is presented qualitatively. A major part of the 
review deals with expected dust levels, types, and transport. Avail- 
able information on the level and nature of dust in the HTGR 
primary system is reviewed. A summary is presented of dust 
deposition and liftoff mechanisms. It was concluded that recent ap- 
proaches to dust liftoff modeling, based on turbulent burst concepts 
for removal from surfaces, probably offer advantages over the 
current shear ratio approach. This study concludes that iodine re- 
leases from dry depressurization events are likely to be extremely 
low, on the order of millicuries, due to a predictably low degree of 
chemical desorption, a low degree of dust liftoff, and a low involve- 
ment of iodine with dust. It was also concluded that deposition 
mechanisms controlling the distribution of fission product material 
in the primary system, and hence also controlling the degree of 
liftoff, depend strongly on the chemical nature of the individual ele- 
ments. Therefore contrary to the current practice, both plateout and 
liftoff models should reflect those unique chemical and physical 
properties. 56 refs., 16 figs., 23 tabs. 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated or Unmoderated 


Refer also to citation(s) 16883, 16884, 16888, 16896, 16984, 17527 





21 NUCLEAR POWER PLANTS 


2105 Power Reactors, Breeding 


16785 (INIS-mf-12814, pp. 234-252) In-service inspection 
experience on pressurized water reactors using eddy current 
and acoustic emission methods. Raj. B. (Indira Gandhi Centre 
for Atomic Research, Kalpakkam (india)): Kalyanasundaram, P. 
Ceskoslovenska Komise pro Atomovou’ Energi. Prague 
(Czechoslovakia). 1989. 445p. (CONF-8906395-—: IAEA specialists’ 
meeting on experience and further improvement of in-service in- 
spection methods and programs of nuclear power plants (NPPs) 
with particular emphasis on on-line techniques, Pizen (Czechoslo- 
vakia), 5-9 Jun 1989) 
Meeting on experience and further improvement of in-service 
inspection methods and programmes of NPPs with particular em- 
phasis on on-line techniques. Order Number DE91627644. 
Source: OSTI; NTIS (US Sales Only): INIS. 

The use of eddy current and acoustic emission (AE) techniques 
for assessing structural integrity of some components of the pri- 
mary coolant systems of pressurized heavy water nuclear reactors 
is discussed. The techniques were developed at the authors’ labo- 
ratory and applied in operating plants with good results. The 
application of the eddy current method in determining the location 
of garter springs and the annular gap between the pressure tubes 
and calandria tubes is highlighted. These data help in deciding 
whether or not sagging of pressure tubes has taken piace. The 
sagging can jeopardise the pressure tube integrity through contact 
between the calandria tube and the pressure tube, leading subse- 
quently to massive hydriding. Attention is also paid to the effective 
use of AE combined with a frequency domain analysis for the de- 
tection of leaks in the tube sheet of the end shields and pressure 
tubes of reactors on load. (author). 10 figs., 4 refs. 


16786 (INIS-mf—12814, pp. 326-342) Application of comput- 
erised ultrasonic systems to reactor inspection. Seed. H. 
(UKAEA Northern Research Labs., Risley (UK)); McLay, A.; Thom- 
son, M.K. Ceskoslovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia). 1989. 445p. (CONF-8906395—: IAEA specialists’ 
meeting on experience and further improvement of in-service in- 
spection methods and programs of nuclear power plants (NPPs) 
with particular emphasis on on-line techniques, Pizen (Czechoslo- 


vakia), 5-9 Jun 1989). In Proceedings of the IAEA Specialists’ 


Meeting on experience and further improvement of in-service 
inspection methods and programmes of NPPs with particular em- 
phasis on on-line techniques. Order Number DE91627644. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The applications of automated ultrasonic inspection systems in 
two recent reactor inspections are described and compared with 
earlier inspections. The first application concerns a digital system 
which has been used for several years to size and monitor a num- 
ber of reportable indications in a nozzle. The second application 
concerns a digital system used for PWR pressure vessel in-service 
inspections. (author). 9 figs., 5 refs. 


16787 (IWGFPT-34, pp. 124-134) Electron microscopical 
analyses of oxide in Zr-2.5 WT% Nb. Warr, B.D. (Ontario Hydro, 
Toronto, ON (Canada)); Rasile, E.M.; Brennenstuhl, A.M. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International! 
Working Group on Water Reactor Fuel Pertormance and Technoi- 
ogy. Sep 1990. (CONF-8909235-—: Technical commitiee meeting on 
fundamenta! aspects of corrosion of zirconium-based alloys in wa- 
ter reactor environments, Portland, OR (USA), 11-15 Sep 1989). In 
Fundamenta! aspects of corrosion on Zirconium base alloys in wa- 
ter reactor environments: Proceedings of a technical committee 
meeting held in Portland, Oregon, USA, 11-15 September 1989. 
275p. Order Number DE91627011. Source: OST!; NTIS (US Sales 
Only); INIS. 

Rates of hydrogen uptake in Zr-2.5 wt% Nb CANDU pressure 
tubes depend largely on the effectiveness of the oxide as a barrier 
to hydrogen ingress, particularly in regions close to the metal-oxide 
interface. Microstructural and microchemical processes occurring in 
the pressure tube oxides which may affect hydrogen uptake are 
being investigated. Recent results of electron microscopical exami- 
nations and ion beam microchemical analysis of oxides following in 
and out-reactor exposures are presented. Differences in metai- 
oxide interface structure and high levels of hydrogen in the oxke 
have been observed at regions of high hydrogen uptake in pres- 
sure tubes. (author). 19 refs, 13 figs. 


In Proceedings of the IAEA Specialists’ 


16788 (JAERI-M-90-230) Out-of-pile test of the crud sepa- 
rator system: Development of the crud separator system, (1). 
Takasaki. Akito (Japan Atomic Energy Research Inst., Oarai 
Ibaraki (Japan). Oarai Research Establishment): limura, Kat- 
sumichi: Tanaka, Isao. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jan 1991. 25p. Order Number DE91780247. Source: 
OSTI: NTIS (US Sales Only); INIS. 

The JMTR Project has been developing the crud separator sys- 
tem since 1981, and the advanced system has been fabricated for 
the in-pile test to be performed in the HBWR (Norway). The crud / 
separator system removes magnetized crud circulating in a primary 
circuit by the permanent magnet assembly surrounded inside and 
outside of the separator vessel. Before the in-pile test, out-of-pile 
test was carried out in the JMTR Project under the condition of at- 
mospheric pressure and room temperature, and the simplified 
theoretical analysis for crud separation mechanism was also car- 
ried out. The out-of-pile test results suggested that separation 
factor increased with increasing magnetic susceptibility of crud and 
crud particle diameter, and decreased with increasing flow rate. 
These results were in good agreement with the theoretical analy- 
sis. The test results also showed that the crud size enlarger was 
effective in lower separation factor region, which related to lower 
magnetic susceptibility of crud, smaller crud diameter and higher 
flow rate. (author). 


16789 (JAERI-M—90-231) In-pile test of the crud separator 
system in the HBWR: Development of the crud separator sys- 
tem, (2). Takasaki, Akito (Japan Atomic Energy Research Inst., 
Oarai, Ibaraki (Japan). Oarai Research Establishment): limura, Kat- 
sumichi; Yokouchi, lichiro: Nakagawa, Tetsuya; Tanaka, Isao. 
Japan Atomic Energy Research Inst.. Tokyo (Japan). Jan 1991. 
22p. Order Number DE91780249. Source: OST!; NTIS (US Sales 
Only); INIS. 

The out-of-pile test results of the advanced crud separator sys- 
tem was previously investigated. It was suggested that the system 
characteristics (separation factor) depended on magnetic suscepti- 
bility of crud, crud particle diameter and flow rate, and that 
utilization of the crud size enlarger, a high gradient magnetic sys- 
tem, was effective especially in the lower separation factor region. 
After the out-of-pile test. the system was shipped to the HBWR 
(Norway), and the final in-pile test was carried out under the oper- 
ating conditions similar to BWR. As the test results, the separation 
factor decreased with increasing inlet crud concentration in the 
lower iniet concentration region. and crud production (or release) 
rate and crud separation rate seem to reach the state of equilib- 
rium at the inlet iron concentration approximately 6 ppb for this 
system size. It was also suggested that separation factor became 
higher when coolant temperature increased. (author). 
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16790 (ANUCP-71374) Advances by the integral Fast Re- 
actor Program. Lineberry, M.J.; Pedersen. D.R.: Walters. L.C.; 
Cahalan, J.E. Argonne National Lab., IL (USA). [1991]. 7p. Spon 
sored by USDOE. Washington, DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-9104106—3: 53. annua! meeting and ex- 
hibit of the American Power Conterence. Chicago, IL (USA), 20 
Apr - 1 may 1991). Order Number DE91011174. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The advances by the Integral Fast Reactor Program at Argonne 
National Laboratory are the subject of this paper. The integral Fast 
Reactor (IFR) is an advanced liquid-metal-cooled reactor concept 
being developed at Argonne National Laboratory. The advances 
stressed in the paper inciude fuel irradiation performance, im- 
proved passive safety, and the development of a prototype fuel 
cycle facility. 14 refs. 


16791 (CEA-CONF-10460) Experimental determination of a 
LMFBR seismic equivalent core model. Buland, P.: Brochard, D. 
CEA Centre d'Etudes Nucieaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Etudes Mecaniques et Thermiques. 1990. 13p 
(CONF-900613-: International conference on fast reactor core and 
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fuel structural behavior, Inverness (UK), 4-6 Jun 1990). Order 
Number DE91773612. Source: OST!; NTIS (US Sales Only). 

Seismic analysis of pool type LMFBR requires to perform a finite 
element calculation of the reactor vessel to verify the design of the 
vessel itself and the internal structures. Such a calculation is not 
an easy task as the finite element model (FEM) must take into 
account 2 main parameters: - the overall response is strongly influ- 
enced by the fluid structure interactions due to the coupling effect 
induced by the presence of sodium. - The core response is highly 
nonlinear due to the presence of gaps between subassemblies. 
For practical reasons it is impossible to include in the reactor ves- 
se| FEM model a nonlinear representation of the core. It is 
therefore required to find a linear equivalent core mode! (LECM) 
which will give for the reactor vessel the same results (displace- 
ments, strains, pressure) as a detailed nonlinear core model. Up to 
know the LECM has been obtained through analytical results only. 
in order to verify the analytical procedure an experiment was con- 
ducted with the mock-up Rapsodie on the Vesuve shaking table 
located in CEA at the Saclay plant. 


16792 (CEA-CONF-10461) F.B.R. Core mock-up 
RAPSODIE- |: Experimental analysis. Brochard, D.; Buland, P.; 
Gantenbein, F. CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d’Etudes Mecaniques et Thermiques. 
1990. 6p. (CONF-900613-—: International conference on fast reactor 
core and fuel structural behavior, Inverness (UK), 4-6 Jun 1990) 
Order Number DE91773614. Source: OSTI: NTIS (US Sales Only). 

The main phenomena which influence the LMFBR core response 
to a seismic excitation are the fluid structure interaction and the 
impacts between subassemblies. To study the core behaviour, seis- 
mic tests have been performed on the core mock-up RAPSODIE 
with or without fluid and restraint ring and for different levels of ex- 
citation. This paper summarizes the results of these tests. 


16793 (CEA-CONF-10462) F.B.R. Core mock-up RAP- 
SODIE - Il - numerical models. Brochard, D.; Hammami, L.; 
Gantenbein, F. CEA Centre d'Etudes Nucleaires de Saciay, 91 - 
Gif-sur-Yvette (France). Dept. d'Etudes Mecaniques et Thermiques. 
1990. 8p. (CONF-900613-: International conference on fast reactor 
core and fuel structural behavior, Inverness (UK), 4-6 Jun 1990). 
Order Number DE91773613. Source: OSTI; NTIS (US Sales Only). 

To study the behaviour of LMFBR cores excited by a seism, 
tests have been performed on the RAPSODIE core mock-up. The 
aim of this paper is to present the numerical models used to inter- 
prete these tests and the comparisons between calculations and 
experimental results. 


16794 (DOE/NE/37967-T3) DOE/NE robotics for advanced 
reactors: Bimonthly progress report, February-March 1991. 
Oak Ridge National Lab., TN (USA). [1991]. 45p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG02-86NE37967 
;FG02-86NE37969 ;AC05-840R21400 ;FG02-86NE37966 ;FG02- 
86NE37968. Order Number DE91010937. Source: OSTI; NTIS; 
GPO Dep. 

This bimonthly progress report for February through March, 
1991, for the US Department of Energy Robotics for Advanced Re- 
actors program contains information on research efforts in the 
following areas at the noted facilities: modeling of the Fuel Cycle 
Facility of the Integral Fast Reactor (IFR) program (University of 
Florida), assembly of infrared range sensors (University of Michi- 
gan), demonstration of the autonomous surveillance of a waste 
storage container for radioactive surface contamination (Oak Ridge 
National Laboratory), development of a simulation and animation 
environment for sensor-based robots (University of Tennessee), 
ard machining and installation of the actuator test stand and asso- 
ciated fixtures and adapters (University of Texas). (MHB) 


16795 (INIS-mf-12814, pp. 396-409) Heat and radiation re- 
sistant imagefiber development tor inspection of FBR "Monju” 
reactor vessel. Chigira, S. (Fujikura Ltd., Chiba (Japan). Opto- 
Electronic Laboratory); Sanada, K.; Inda, K.; Ara, K.; Rindo, H.; 
Nakamoto, K. Ceskosiovenska Komise pro Atomovou Energii, 
Prague (Czechoslovakia). 1989. 445p. (CONF-8906395-: IAEA 
specialists’ meeting on experience and further improvement of in- 
service inspection methods and programs of nuclear power plants 
(NPPs) with particular emphasis on on-line techniques, Pizen 
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(Czechoslovakia), 5-9 Jun 1989). In Proceedings of the IAEA Spe- 
cialists' Meeting on experience and further improvement of 
in-service inspection methods and programmes of NPPs with par- 
ticular emphasis on on-line techniques. Order Number 
DE91627644. Source: OSTI; NTIS (US Sales Only); INIS. 

A heat and radiation resistant imagefiber was developed for use 
in the visual in-service inspection (ISI) of the "MONJU” FBR. 
Radiation resistance of the silica based imagefiber improved signifi- 
cantly thanks to the control of the fiber drawing speed. The 
imagefiber radiation induced loss increase after gamma irradiation 
(1x10® R) was lower than 0.2 dB/m in the visible region. The 
PEEK (poly ether ether ketone) jacketed fiber maintained its 
mechanical strength even at 250 degC. A fiberscope was manutac- 
tured with this newly developed silica-based imagefiber (40 m 
length, 30,000 pixels) where changes in the image transmission 
characteristics observed after irradiation of 1x10° R were negligi- 
ble; the imagefiber withstood a bending test at a bending radius of 
150 mm at 240 degC. The newly developed imagefiber satisfies 
the conditions required for ISI. (author). 10 figs., 4 refs. 


16796 (IWGFR-73) Status of national programmes on fast 
breeder reactors: 23. annual meeting, Vienna, 24-27 April 
1990. International Atomic Energy Agency, Vienna (Austria). Inter- 
national Working Group on Fast Reactors. Sep 1990. 14 1p. 
(CONF-9004301—: 23. annual meeting of International Working 
Group on Fast Reactors, Vienna (Austria), 24-27 Apr 1990). Order 
Number DE91627822. Source: OSTI; NTIS (US Sales Only); INIS. 

The present document contains information on the status of fast 
breeder reactor development and on workiwide activities in this ad- 
vanced nuclear power technology during 1989 as reported at the 
23rd meeting of the IWGFR in Vienna, April 1990. The publication 
is intended to provide information regarding the current status of 
LMFBR development in IAEA Member States. A separate abstract 
was prepared for each of the 11 papers presented by the partici 
pants of this meeting. Refs, figs and tabs. 


16797 (IWGFR-73, pp. 7-17) Status of fast breeder reac- 
tors development in France during 1989. Asty, M. (CEA Centre 
d'Etudes Nucieaires de Saclay, 91 - Gif-sur-Yvette (France)); Cam- 
billard, E. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Fast Reactors. Sep 1990. (In 
French). (CONF-9004301-: 23. annual meeting of International 
Working Group on Fast Reactors, Vienna (Austria), 24-27 Apr 
1990). In Status of national programmes on fast breeder reactors: 
23. annual meeting, Vienna, 24-27 April 1990. 141p. Order Num- 
ber DE91627822. Source: OST!; NTIS (US Sales Only); INIS. 

During the last year main activities in France were concentrated 
on EFR and restart of Super Phenix 1. At the reactor Phenix 
research works on optimization of structural materials were contin- 
ued. 47 refuelling cycles were performed by October 1989. Super 
Phenix 1 has been restarted and full power was reached on June 
16, 1989. (author). 6 figs, 1 tab. 


16798 (IWGFR-73, pp. 17-27) Status of fast breeder reac- 
tor development in the Federal Republic of Germany, Belgium 
and The Netherlands. Hueper, R. (Kernforschungszentrum 
Karlsruhe GmbH (Germany, F.R.). Projekt Nukleare Sicherheit). In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors. Sep 1990. (CONF-9004301-: 
23. annual meeting of International Working Group on Fast Reac- 
tors, Vienna (Austria), 24-27 Apr 1990). In Status of national 
programmes on fast breeder reactors: 23. annual meeting, Vienna, 
24-27 April 1990. 141p. Order Number DE91627822. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The results of activities carried out by the DeBeNe partners in 
1989 have been compiled in this report. The report begins with a 
survey of fast reactor plants, which is followed by an R and D 
summary. in an additional chapter, a survey is presented of inter- 
national cooperation in 1989. Effective January 1990, KfK activities 
in the area of fast reactors have been incorporated in the Nuclear 
Safety Research Project. (author). 


16799 (IWGFR-73, pp. 28-47) A review of the Indien fast 
reactor programme. Bhoje, S.B. (Indira Gandhi Centre for Atomic 
Research, Kalpakkam (India)). International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Fast Reactors. 





Sep 1990. (CONF-9004301—: 23. annual meeting of International 
Working Group on Fast Reactors, Vienna (Austria), 24-27 Apr 
1990). In Status of national programmes on fast breeder reactors: 
23. annual meeting, Vienna, 24-27 April 1990. 141p. Order Num- 
ber DE91627822. Source: OSTI; NTIS (US Sales Only); INIS. 
Development of Fast Breeder activities is being done mainly at 
the Indira Gandhi Centre for Atomic Research (IGCAR), Kalpakkam 
and the total Scientific and Technical staff working at the Centre for 
development of FBRs is about 1200. The development work relat- 
ing to the fuel fabrication and design and development for some of 
the fuel handling equipment is being done at the Bhabha Atomic 
Research Centre, Trombay, Bombay. Complete recovery from the 
fuel handling incident of FBTR was achieved during the beginning 
of 1989. Damaged guide tube and bent subassemblies were 
replaced, the incident was analysed in detail and appropriate reme- 
dial measures, viz., modifications in the fuel handling machine 
control logic and plug rotation logic were implemented to prevent its 
recurrence. Safety clearances for the restart of the reactor were ob- 
tained from the Atomic Energy Regulatory Board in May 1989. As 
steam generators were not valved in the secondary sodium system, 
the reactor power during this phase of operation was limited to 500 
KWt. The main objectives during this phase were to complete the 
balance low power physics experiments and to operate the reactor 
for a sufficiently long time to assess the performance of various 
systems, in particular the neutronic instrumentation, control rod 
drive and safety logic system which were not in active service for 
the two years. From May to July, 1989, the reactor was success- 
fully operated up to a power level of 500 KWt with 50% operating 
time. Design of PFBR is progressing intensively. (author). 1 tab. 


16800 (IWGFR-73, pp. 47-51) A review of fast reactor ac 
tivities in Raly. Pierantoni, F. (ENEA, Bologna (italy)); Tavoni, R. 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors. Sep 1990. (CONF-9004301-: 
23. annual meeting of International Working Group on Fast Reac- 
tors, Vienna (Austria), 24-27 Apr 1990). In Status of national 
programmes on fast breeder reactors: 23. annual meeting, Vienna, 
24-27 April 1990. 141p. Order Number DE91627822. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Italy’s total primary energy demand increased in 1989 by 2.8% 
continuing the trend initiated in 1984. Net electricity import in- 
creased by 9% reaching the total of 34 TWh, equivalent to the 
electrical production of 5 power stations in base load operation. As 
known, after the Chernobyl accident, a moratorium of at least 5 
years was imposed on the construction of new nuclear reactors in 
Italy. The PEN (National Energy Plan), already approved by the 
government and submitted to parliament for discussion, calls for a 
programme of research and industrial development of reactors with 
inherent and passive safety features. In this framework during 
1989, a coliaboration of ENEL, Ansaldo and ENEA with some de- 
signers of innovative reactors, mainly water-cooled, has taken 
place in many fields. The Italian participation and contribution in in- 
ternational groups has continued with the aim of maintaining and 
updating the know-how on the most relevant themes of research. 
Contacts are underway in the area of advanced reactors with sev- 
eral countries such as the USA, the FRG, the UK and France. With 
France an agreement for cooperation in the area of future nuclear 
reactors and advanced technologies for the upgrading of industries 
was signed in Apri! 1990. (author). 1 fig., 2 tabs. 


16801 (IWGFR-73, pp. 52-71) A review of the fast reactor 
programme in Japan. Matsuno, Y. (Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan)). International Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on 
Fast Reactors. Sep 1990. (CONF-9004301—: 23. annual meeting 
of international Working Group on Fast Reactors, Vienna (Austria), 
24-27 Apr 1990). In Status of national programmes on fast breeder 
reactors: 23. annual meeting, Vienna, 24-27 April 1990. 141p. Or- 
der Number DE91627822. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In Japan the experimental reactor "Joyo” has provided abundant 
experimental data and excellent operational records attaining 
40,000 hours operation in total by the end of 1989, since its first 
criticality in 1977. On the prototype reactor "Monju”, more than 
eighty percent of construction work has already been completed on 
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schedule, aiming at the initial criticality by October 1992. As for the 
demonstration fast breeder reactors (DFBR) of Japan, the Japan 
Atomic Power Company (JAPC) is promoting design study under 
the contracts with several leading Japanese fabricators for selec- 
tion of the basic specifications of DFBR. The related research and 
development (R and D) works are underway at several organiza- 
tions under the discussion and coordination of the Japanese FBR 
R and D Steering Committee. (author). Figs and tabs. 


16802 (IWGFR-73, pp. 72-87) Status of fast reactor activi- 
ties in the USSR. Troyanov, M.F. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko- 
Ehnergeticheskij Inst.); Rinejskij, A.A. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Fast Re- 
actors. Sep 1990. (in Russian). (CONF-9004301-: 23. annual 
meeting of International Working Group on Fast Reactors, Vienna 
(Austria), 24-27 Apr 1990). In Status of national programmes on 
fast breeder reactors: 23. annual meeting, Vienna, 24-27 Apnil 
1990. 141p. Order Number DE91627822. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Four fast reactors are in operation in the USSR now: BR-10, 
BOR-60, BN-350 and BN-600. Load factor of BN-600 reactor was 
in 1989 about 76%. On the basis of operational experience of run- 
ning reactors design of more powerful commercial size BN-800 
power reactor has been completed recently and construction work 
has started at two sites. The BN-1600 reactor is considered to be 
the prototype of future commercial reactors. In 1990, it was de- 
cided to extend its design approach with the aim to find some 
additional solutions to provide higher safety and better economics. 
(author). Figs and tabs. 


16803 (IWGFR-73, pp. 87-91) A review of the United King- 
dom fast reactor programme. Bramman, J.|. (AEA Technology, 
UKAEA, Risley (UK)); Hickey, H.B.; Whitlow, W.H.; Frew, J.D.; 
Gregory, C.V. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Fast Reactors. Sep 1990. 
(CONF-9004301—: 23. annual meeting of International Working 
Group on Fast Reactors, Vienna (Austria), 24-27 Apr 1990). In Sta- 
tus of national programmes on fast breeder reactors: 23. annual 
meeting, Vienna, 24-27 April 1990. 1141p. Order Number 
DE91627822. Source: OSTI; NTIS (US Sales Only); INIS. 

Total energy consumption in the UK in 1989 was 340 million 
tonnes of coal or coal equivalent, made up as follows: coal 31%, 
petroleum 35%, natural gas 24%, nuciear electricity 8%, hydroelec- 
tricity 1% and imported electricity 1%. About half of the nuclear 
electricity generated came from 14 Advanced Gas-Cooled Reac- 
tors (AGRs) and about half from the 24 older gas-cooled Magnox 
reactors, one Steam-Generating Heavy-Water Reactor (SGHWR) 
and one fast reactor (the Prototype Fast Reactor, PFR, at Doun- 
reay). The privatization of the Electricity Supply Industry (ESI) in 
the UK is proceeding. On 9 November 1989, however, it was an- 
nounced by the Secretary of State for Energy that the privatization 
plan would be changed and that the CEGB’s nuclear stations were 
to remain in state ownership, through the formation of an additional 
company, Nuclear Electric. At the same time, the Secretary of 
State for Scotland announced the formation of a similar state- 
owned company, Scottish Nuclear. Nuclear Electric was asked, in 
the interim, to examine priorities in the whole nuclear field with 
particular reference to the improvement of the economics and per- 
formance of existing reactors, to the development of the Sizewell 
and alternative reactors and to the development of longer-term op- 
tions such as the fast reactor and fusion. Nuclear Electric has been 
asked to formulate its new policy by June 1990. The PFR pro- 
gramme will continue to be funded by the UK government until 
March 1994. AEA Technology is endeavouring to find alternative 
funding to maintain the operation of the PFR until at least the year 
2000. (Abstract Truncated) 


16804 (IWGFR-73, pp. 92-105) Status of liquid metal reac- 
tor development in the United States of America. Griffith, J.D. 
(Department of Energy, Washington, DC (USA). Office of Nuclear 
Energy Programs); Horton, K.E. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Fast 
Reactors. Sep 1990. (CONF-9004301-: 23. annual meeting of In- 
ternational Working Group on Fast Reactors, Vienna (Austria), 
24-27 Apr 1990). In Status of national programmes on fast breeder 
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reactors: 23. annual meeting, Vienna, 24-27 April 1990. 141p. Or- 
der Number DE91627822. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The United States have made substantial progress in achieving 
Advanced Liquid Metal Reactor (ALMR) program objectives. A de- 
cision was made in 1988 to select the General Electric ALMR 
concept known as PRISM (Power Reactor Innovative Safe Module) 
for advanced conceptual design. A 3-year contract was awarded to 
General Electric in January of last year for concentrated trade-off 
studies and advanced design development. The strategy is to inte- 
grate those advancements that best meet program objectives into 
a national ALMR system concept. (author). 10 figs, 1 tab. 


16805 (IWGFR-73, pp. 106-125) A review of the collabore- 
tive programme on the European fast reactor (EFR). 
Management Group R and D (MGRD). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Fast 
Reactors. Sep 1990. (CONF-9004301-: 23. annual meeting of In- 
ternational Working Group on Fast Reactors, Vienna (Austria), 
24-27 Apr 1990). In Status of national programmes on fast breeder 
reactors: 23. annual meeting, Vienna, 24-27 April 1990. 141p. Or- 
der Number DE91627822. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The European collaboration on a joint European fast.reactor de- 
velopment programme was Officially settled by the signature of 
three agreements on 16 February 1989. The concept design is in 
progress now. It has been agreed recently to change the EFR de- 
sign programme. The initial five year design period should be split 
into phase 1 (2 years): concept design and phase 2 (3 years): 
concept validation. The purpose of this change is to allow more 
time for analysis of advanced options, giving a greater chance of 
their inclusion in the design if they prove to be sufficiently attrac- 
tive. (author). 3 figs, 1 tab. 


16806 (IWGFR-73, pp. 125-128) Review of activities of the 
Commission of the European Communities relating to fast 
reactors in 1989. Baiz, W. (Commission of the European Commu- 
nities, Brussels (Belgium)). Intemational Atomic Energy Agency, 
Vienna (Austria). International Working Group on Fast Reactors. 
Sep 1990. (CONF-9004301-—: 23. annual meeting of International 
Working Group on Fast Reactors, Vienna (Austria), 24-27 Apr 
1990). In Status of national programmes on fast breeder reactors: 
23. annual meeting, Vienna, 24-27 April 1990. 141p. Order Num- 
ber DE91627822. Source: OSTI; NTIS (US Sales Only); INIS. 

The Commission of the European Communities (CEC) is per- 
forming fast reactor activities in two areas: (1) co-ordination and 
harmonization and (2) research. The Fast Reactor Coordinating 
Committee (FRCC) continued its discussions on specific LMFBR 
issues and on results from current R and D programmes, espe- 
cially on the work performed in the framework of the (European 
Fast Reactor) development. Closer contacts between the Commis- 
sion and the EFR associates were established with a view to the 
orientation of CEC activities. (author). 2 figs. 


16807 (IWGFR-73, pp. 129-140) Status of the fast breeder 
reactor technology in China. Xu Mi (Institute of Atomic Energy, 
Beijing (China). Dept. of Reactor Engineering and Technology). In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors. Sep 1990. (CONF-9004301--: 
23. annual meeting of International Working Group on Fast Reac- 
tors, Vienna (Austria), 24-27 Apr 1990). In Status of national 
programmes on fast breeder reactors: 23. annual meeting, Vienna, 
24-27 April 1990. 141p. Order Number DE91627822. Source: 
OSTI; NTIS (US Sales Only); INIS. 

According to the Chinese long-term energy strategy the FBR 
development is strongly supported. In the near term nuclear pro- 
gramme it is intended to build the experimental First Fast Reactor 
(FFR) in the year 2000. Design work is in progress. (author). 1 ref., 
6 figs, 8 tabs. 


16808 (NIIAR—10-773) Measuring-computer complex for 
correlation measurement of sodium coolant flow rate on the 
basis of the Ehlektronika D3-28 microcomputer. Iskanderov, 
R.G.; Muralev, A.B.; Romadov, V.N.; Tokarev, A.Yu. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR). 
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1989. 16p. (in Russian). Order Number DE91630679. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Absence of the proper secondary equipment capable to provide 
full automatization of the whole control process surpresses the 
introduction of the correlation methods for testing standard electro- 
magnetic flowmeters at commercial NPPs with the BN type 
reactors. One of the possible ways for the construction of such 
secondary equipment - on-line measurement system for correlation 
measurement of sodium coolant flow rate based on a microcom- 
puter and a standard coupling device of the ATsSK-1024-001 type, 
is considered in the paper. A signal sign counting input unit of the 
flowmeter made using the ATsSK standard and CORR program 
providing accumulation of sign files of simultaneously two input 
signals in on-line memory as well as calculation of their mutual- 
correlation function, search for its maximum amd refinement of 
maximum position using the least square method, determination of 
the flight time and calculation of sodium flow rate taking into ac- 
count all corrections and estimation of the error, displaying the 
calculational results and interaction with a user are described. The 
program is written in Assembler and Basic. 9 refs.; 4 figs. 


16809 (VTT-SYMP-109-Vol.1, pp. 59-70) Development of 
module-based simulation system for nuclear power pliant. 
Yoshikawa, H. (Kyoto University, Kyoto-fu (Japan). Institute of 
Atomic Energy). Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). 1990. (CONF-8910507-: Seminar on artificial intelligence in 
nuclear power plants, Helsinki (Finland), 10-12 Oct 1989). In Artifi- 
cial intelligence in nuclear power plants. 425p. Order Number 
DE91626180. Source: OSTI; NTIS (US Sales Only); INIS. 

Module-based Simulation System (MSS) has been developed to 
realize a new software environment enabling versatile dynamic 
simulation of a complex nuclear power pliant system flexibly. De- 
scribed in the paper are (i) fundamental methods utilized in MMS 
and its software systemization, (ii) development of human interface 
system to help users in generating integrated simulation programs 
automatically, and (iii) development of an intelligent user support 
system for helping users in the two phases of automatical semantic 
diagnosis and consultation to automatic input data setup for the 
MSS-generated programs. 


2106 Power Reactors, Auxiliary, Mobile, Package, 
and Transportable 


16810 (CEA-CONF—-10469) Design and evaluation of mate- 
rlals for space reactors. Tavassoli, A.A.; Vrillon, B.; Robert, G. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Di- 
rection des Technologies Avancees. 1990. 24p. (CONF-9010357-: 
International Conference on High-Temperature Structural Design, 
Venise (Italy), 24-26 Oct 1990). Order Number DE91773575. 
Source: OSTI; NTIS (US Sales Only). 

The French programme envisages a 20 kWe reactor, project ER- 
ATO, with three technological options. The first option is a sodium 
cooled reactor, derived from the fast breeder reactor technology, 
(upper core outlet temperature of 700°C). The second option is 
based on the High Temperature Gas-cooled Reactor technology 
(outlet temperature range 700°C-900°C). The third option is the 
reference solution, lithium cooled and UN fuelled fast spectrum re- 
actor, (outlet temperature as high as 1200°C). The choice is 
essentially dominated by material considerations, and more specifi- 
cally by the problems related to the compatibility with the cooling 
medium and to the high temperature creep resistance. For the first 
system limited work will be needed as the technology used is well 
experimented and there is a wealth of information on the austenitic 
stainless steel Type 316L-SPH. For the second system, most of 
the work has been concentrated on characterization of existing 
commercial alloys. This has included the preselection and the 
testing of a number of superalloys irradiated or not. The results ob- 
tained from high temperature tensile and creep tests have allowed 
selection of Haynes 230 as the primary candidate material and 
have also permitted calculation of allowable design stresses for this 
alloy. For the very high temperature system the French R and D 
programme has focused on Mo-Re alloys. The results obtained to 
this date from microstructural examinations and mechanical tests 
performed on different alloy compositions have allowed selection of 





Mo-25%Re for future optimization work. They have also shown the 
need for evaluation of creep properties at low stresses where 
microstructural instabilities are likely to occur as a result of long ex- 
posure to high temperature. 


16811 (JAERI-M-90-181) Analytical study on the effects of 
rolling on the flow in the core of the marine reactor. Kusunoki, 
Tsuyoshi (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Itoh, Yasuyoshi; Suzuki, 
Osamu; Hosoda, Seigo. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Oct 1990. 64p. (In Japanese). Order Number 
DE91772224. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of rolling on the flow in reactor core have been 
investigated theoretically. The flow was analyzed utilizing the sub- 
channel analysis code THERMIT-2 developed by MIT modified by 
us to compute the acceleration fields due to rolling. The analysis 
were done on the advanced marine reactor under development by 
our office. As a results, the variation of channel velocity has been 
obtained which will be used to estimate the critical heat flux on the 
fuel surface. Furthermore, a noteworely phenomenon that the heat 
generation in the reactor core reduces the velocity variation has 
been clarified. (author). 


16812 (SAND-90-0312) Mass and performance estimates 
for 5 to 1000 kW(e) nuclear reactor power systems for space 
applications. Cropp, L.O.; Gallup, D.R.; Marshall, A.C. Sandia Na- 
tional Labs., Albuquerque, NM (USA). Mar 1991. 54p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. Order Number DE91010319. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Masses and radiator areas of typical space nuclear power con- 
cepts are estimated as a function of the continuous electrical 
power required during a ten-year mission. Results are presented 
as a function of power level in the range of 5 to 1000 kW electrical. 
Three general reactor types will be discussed: (1) the radiatively 
cooled Star-C reactor technology with thermionic conversion exter- 
nal to the core; (2) liquid metal cooled technology with pin-type 
thermionic fuel element conversion in the core; and (3) the liquid 
metal cooled SP-100 reactor technology with thermoelectric, Bray- 
ton, Stirling, and Rankine conversion systems. Mass estimates 
include all satellite subsystems except the payload itself. Area esti- 
mates include radiators to dump waste heat from the power 
conversion and power conditioning subsystems but not the pay- 
load. All system components utilize near-term technology with the 
exception of the Sp-100 Rankine and refractory Stirling concepts. 
26 refs., 20 figs. 


2107 Regulation and Licensing 


Refer also to citation(s) 16739, 16881, 16972, 16999, 17001, 
17002, 17033, 17139 


16813 (INIS-XN-319) SOR 90-191, 22 March 1990 Atomic 
Energy Control Regulations-Amendment. Canada. 11 Apr 1990 
5p. (in French, English). Order Number DE91627968. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Issued in English and French. 

These amendments are consequential to the AECB Cost Recov- 
ery Regulations and have been made as a means of enforcing 
compliance with those Regulations. 


16814 (INIS-XN-322) SOR 90-190, 22 March 1990, AECB 
Cost Recovery Fees Regulations. Canada. 11 Apr 1990 49p. (in 
French, English). Order Number DE91627969. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Issued in English and French. 

These Regulations entered into force on 1 April 1990. They were 
made pursuant to the Atomic Energy Control Regulations and pre- 
scribe the legal obligations to pay fees imposed on applicants for 
and holders of licences from the Atomic Energy Control Board - 
AECB. The purpose of the Regulations is to shift the cost of gov- 
ernment service from the general taxpayer to the users and to 
those who specifically benefit from the services. (NEA). 


16815 (INIS-XN-324) Administrative Arrangement between 
the Atomic Energy Control Board of Canada and le Service 
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central de surete des installations nucleaires du Ministere de 
l'industrie et de l'amenagement du territoire de la Republique 
francaise for the exchange of technical information and 
eration in the regulation of nuclear safety (10 May 1990). 
Canada. 10 May 1990 24p. (in French, English). Order Number 
DE91627970. Source: OSTI; NTIS (US Sales Only); INIS. 

Issued in English and French. 

The Arrangement which entered into force on the date of its sig- 
nature and remains in effect for five years, provides for exchange 
of information between both agencies on the regulation of nuclear 
facilities and intervention measures in cases of emergency. This 
includes information on regulatory procedures for the safety of des- 
ignated nuclear facilities, notification of important events, such as 
serious operating incidents, reactor shutdowns ordered by the reg- 
ulatory authorities, etc. (NEA). 


16816 (INIS-XN-325) Crown Prince Regent’s Resolution 
extending the authority of the institute for Energy Technology 
regarding Kjeller and Halden. Norway. 24 Aug 1990 24p. (In Nor- 
wegian). Order Number DE91627971. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This Resolution extends the authority of the Institute for Energy 
Technology (IFE) to own and operate nuclear reactors to 31 De- 
cember 1999. The Institute owns and operates the JEEP II research 
reactor and the Halden Boiling Water Reactor, a research reactor 
established as an OECD-sponsored international project. (NEA). 


16817 (NUREG—0040-Vol.15-No.1) Licensee contractor and 
vendor inspection status report: Quarterly report, January— 
March 1991: Volume 15, No. 1. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regulation. May 
1991. 101p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Source: OSTI; NTIS; INIS; GPO. 

This periodical covers the results of inspections performed by the 
NRC's Vendor Inspection Branch that have been distributed to the 
inspected organization during the period from January 1991 
through March 1991. 


16818 (NUREG—0540-Vol.13-No.2) Title List of Documents 
Made Publicly Available, February 1-28, 1991: Volume 13, No. 
2. Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Freedom of information and Publications Services. Apr 1991. 329p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). Source: OSTI; NTIS; INIS; GPO. 

The document is a monthly publication which contains descrip- 
tions of the information received and generated by the US. 
Nuclear Regulatory Commission (NRC). This information includes 
(1) docketed material associated with civilian nuclear power plants 
and other uses of radioactive materials and (2) nondocketed mate- 
rial received and generated by NRC pertinent to its role as a 
regulatory agency. As used here, docketed does not refer to Court 
dockets, it refers to the system by which NRC maintains its regula- 
tory records. This series of documents is indexed by a Personal 
Author Index, a Corporate Source Index, and a Report Number In- 
dex. The docketed information contained in the Title List includes 
the information formerly issued through the Department of Energy 
publication Power Reactor Docket information, last published in 
January 1979. Microfiche of the docketed information listed in the 
Title List is available for sale on a subscription basis from the Na- 
tional Technical Information Service (NTIS). 


16819 (NUREG-0750-Vol.33-No.2) Nuclear Regulatory Com- 
mission issuances: Volume 33, No. 2. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Freedom of Informa- 
tion and Publications Services. Feb 1991. 118p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (USA). Source: 
OSTI; NTIS; INIS; GPO. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licensing 
Appea! Boards (ALAB), the Atomic Safety and Licensing Boards 
(LBP), the Administrative Law Judges (ALJ), the Directors’ Deci- 
sions (DD), and the Denials of Petitions for Rulemaking (DPRM). 


16820 (NUREG—0750-Vol.33-No.3) Nuclear Regulatory Com- 
mission issuances: Volume 33, No. 3. Nuclear Regulatory 
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Commission, Washington, DC (USA). Div. of Freedom of Informa- 
tion and Publications Services. Mar 1991. 63p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (USA). Source: 
OSTI; NTIS; INIS; GPO. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licensing 
Appeal Boards (ALAB), the Atomic Safety and Licensing Boards 
(LBP), the Administrative Law Judges (ALJ), the Directors’ Deci- 
sions (DD), and the Denials of Petitions for Rulemaking (DPRM). 


16821 (NUREG-0936-Vol.10-No.1) NRC regulatory agenda: 
Quarterly report, January-March 1991: Volume 10, No. 1. Nu- 
clear Regulatory Commission, Washington, DC (USA). Div. of 
Freedom of Information and Publications Services. Apr 1991. 142p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). Source: OSTI; NTIS; INIS; GPO. 

The NRC Regulatory Agenda is a compilation of all rules on 
which the NRC has recently completed action or has proposed, or 
is considering action and all petitions for rulemaking which have 
been received by the Commission and are pending disposition by 
the Commission. The Regulatory Agenda is updated and issued 
each quarter. 


16822 (NUREG—0940-Vol.10-No.1) Enforcement 
Significant actions resolved: Quarterly progress report, 
January-March 1991: Volume 10, No.1. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Enforcement. May 
1991. 251p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Source: OSTI; NTIS; INIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (January—March 
1991) and includes copies of letters, Notices, and Orders sent by 
the Nuclear Regulatory Commission to licensees with respect to 
these enforcement actions. It is anticipated that the information in 
this publication will be widely disseminated to managers and em- 
ployees engaged in activities licensed by the NRC, so that actions 
can be taken to improve safety by avoiding future violations similar 
to those described in this publication. 


16823 (NUREG—1266-Vol.5) NRC safety research in sup- 
port of regulation, FY 1990: Volume 5. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Apr 1991. 65p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (USA). Source: OSTI; NTIS; INIS; GPO. 

This report, the sixth in a series of annual reports, was prepared 
in response to congressional inquiries concerning how nuclear reg- 
ulatory research is used. It summarizes the accomplishments of 
the Office of Nuclear Regulatory Research during FY 1990. The 
goal of this office is to ensure that safety-related research provides 
the technical bases for rulemaking and for related decisions in sup- 
port of NRC licensing and inspection activities. This research is 
necessary to make certain that the regulations that are imposed on 
licensees provide an adequate margin of safety so as to protect 
the health and safety of the public. This report describes both the 
direct contributions to scientific and technical knowledge with re- 
gard to nuclear safety and their regulatory applications. 


16824 (NUREG-—1350-Vol.3) Nuclear Regulatory Commis- 
sion Information Digest, 1991 edition: Volume 3. Olive, K.L. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
the Controller. Mar 1991. 101p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (USA). Source: OSTI; NTIS; INIS; 
GPO. 

The Nuclear Regulatory Commission Information Digest provides 
a summary of information about the US Nuclear Regulatory Com- 
mission (NRC), NRC’s regulatory responsibilities, and the areas 
NRC licenses. This digest is a compilation of NRC-related data 
and is designed to provide a quick reference to major facts about 
the agency and the industry it regulates. In general, the data cover 
1975 through 1990, with exceptions noted. For operating US com- 
mercial nuclear power reactors, information on generating capacity 
and average capacity factor is obtained from Monthly Operating 
Reports submitted to the NRC directly by the licensee. This infor- 
mation is reviewed for consistency only. No independent validation 
and/or verification is performed by the NRC. For detailed and com- 
plete information about tables and figures, refer to the source 
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publications. This digest is published annually for the general use 
of the NRC staff and is available to the public. 30 figs., 12 tabs. 


16825 (NUREG/CR-2000-Vol.10-No.3) Licensee Event Re- 
port (LER) compilation for month of March 1991. Nuclear 
Regulatory Commission, Washington, DC (USA). Office for Analy- 
sis and Evaluation of Operational Data; Oak Ridge National Lab.., 
TN (USA). Nuclear Operations Analysis Center. Apr 1991. 93p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). DOE Contract AC05-840R21400. (ORNL/NSIC—200-Vol.10- 
No.3). Source: OSTI; NTIS; INIS; GPO. 

This monthly report contains Licensee Event Report (LER) oper- 
ational information that was processed into the LER data file of the 
Nuclear Safety Information Center (NSIC) during the one month 
period identified on the cover of the document. The LER’s from 
which this information is derived, are submitted to the Nuclear 
Regulatory Commission (NRC) by nuclear power plant licensees in 
accordance with federal regulations. Procedures for LER reporting 
for revisions to those events occurring prior to 1984 are described 
in NRC Regulatory Guide 1.16 and NUREG-0161, Instructions for 
Preparation of Data Entry Sheets for Licensee Event Reports. For 
those events occurring on and after January 1, 1984, LERs are be- 
ing submitted in accordance with the revised rule contained in Title 
10 Part 50.73 of the Code of Federal Regulations (10 CFR 50.73 — 
Licensee Event Report System) which was published in the Fed- 
eral Register (Vol. 48, No. 144) on July 26, 1983. NUREG-1022, 
Licensee Event Report System — Description of Systems and 
Guidelines for Reporting, provides supporting guidance and infor- 
mation on the revised LER rule. 
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Refer also to citation(s) 16396, 16740, 16790, 16967, 17108, 
17112, 17201 


16826 (BNL-NUREG-45708) Evaluation of NRC mainte- 
nance team inspection reports tor managing aging. Fresco, A.; 
Gunther, W. Brookhaven National Lab., Upton, NY (USA). [1991]. 
9p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (USA). DOE Contract AC02-76CH00016. (CONF-910426-4: 
Nuclear power plant and facility maintenance topical meeting, Salt 
Lake City, UT (USA), 7-11 Apr 1991). Order Number DE91010971. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A nuclear power plant's maintenance program is the principal ve- 
hicle through which age-related degradation is managed. Over the 
past two years, the NRC [Nuclear Regulatory Commission] has 
evaluated the maintenance program of every nuclear power pliant 
in the U.S. The reports issued on these in-depth team inspections 
have been reviewed to ascertain the strengths and weaknesses of 
the programs as related to the need to understand and manage 
the effects of aging on nuclear power plant systems, structures, 
and components. Selected results of this review are presented in 
this paper, including examples of inspection and monitoring tech- 
niques successfully used by utilities to detect degradation due to 
aging. Attributes of plant maintenance programs where the NRC in- 
spectors felt that improvement was needed to properly address the 
aging issue are also discussed. 6 refs., 1 tab. 


16827 (INIS-mf-12817) Economic and ecological aspects 
of nuclear power development. Ceskoslovenska Vedeckotech- 
nicka Spolecnost, Ceske Budejovice (Czechoslovakia). Dum 
Techniky. 1990 115p. (In Czech, Slovak). (CONF-9003254—: 
Safety of technical equipment in the nuclear power industry, 
Prague (Czechoslovakia), 28 Mar 1990). Order Number 
DE91627938. Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings contain 14 papers on: economic analyses of 
the cost of nuclear power plant construction and service life exten- 
sion; comparison of environmental impacts of nuclear and fossil 
fuel power plants; processing and burial of radioactive wastes from 
nuclear power plant operation and decommissioning; the develop- 
ment and current status of assessment of nuclear power plant 
accident risks. (J.P.). 


16828 (INIS-mf—12817, pp. 9-16) Effect of new generation 
project designs on the economic parameters of Czechoslovak 
nuclear power plants. Chalus, Z. (Ceskoslovenska Akademie 





Ved. Prague (Czechoslovakia) Ustav Obecne Energetiky) 
Ceskoslovenska Vedeckotechnicka Spolecnost. Ceske Budejovice 
(Czechoslovakia). Dum Techniky. 1990. 115p. (In Czech). (CONF- 
9003260-: Economic and ecological aspects of nuciear power 
development. Tabor (Czechoslovakia). 29-30 Mar 1990,. In Eco- 
nomic and ecological aspects of nuclear power development. 
Order Number DE91627938. Source: OST!: NTIS (US Sales Only): 
INIS 

The terms "project design”. "new generation’and "economic pa- 
rameters” are discussed in relation to the deformation in their use 
till the end of 1989 due to the political situation in Czechoslovakia 
The need tor developing new generation project designs Is consid- 
ered with respect to problems in securing maintenance and 
extending the lite of the nuclear power plants in operation. Cooper- 
ation within the European framework in this field is imperative. 
(J.P.) 


16829 (INIS-mf-12817, pp. 17-24) Methodology of interna- 
tional~comparison of economics of nuclear power plant 
construction. Majer. P. (Ceske Vysoke Uceni Technicke. Prague 
(Czechoslovakia). Fakulta Elektrotechnicka). Ceskoslovenska 
Vedeckotechnicka Spolecnost, Ceske Budejovice (Czechoslovakia). 
Dum Techniky. 1990. 115p. (In Czech). (CONF-9003260-: Eco- 
nomic and ecological aspects of nuclear power development. Tabor 
(Czechoslovakia), 29-30 Mar 1990). In Economic and ecological 
aspects of nuclear power development. Order Number 
DE91627938. Source: OSTI; NTIS (US Sales Only); INIS 

The method using comparability of natural indexes describing the 
usefulness of equipment pertormance seems to be the most suit- 
able method of comparison. Described are the procedure and 
mathematical modeling based on linear relationships of the techni- 
cal (natural, physical) values of parameters and on their point 
evaluation. The method was applied to comparing the costs of the 
construction of the Middletown nuclear power plant (US) and the 
Temelin nuclear power plant (CS). At a rate of CSK 15 to USD 1, 
the cost of the Temelin plant construction is only 20% higher. In 
comparison with the workd peak standard, the cost is 100% higher. 
(J.P.). 


16830 


(INIS-mf-12817, pp. 25-31) Comparing technical and 
economic parameters of nuclear power plants. Haviicek, 


R. (Energoprojekt, Prague (Czechosiovakia)). Ceskoslovenska 
Vedeckotechnicka Spolecnost, Ceske Budejovice (Czechoslovakia). 
Dum Techniky. 1990. 115p. (in Czech). (CONF-9003260-: Eco- 
nomic and ecological aspects of nuclear power development, Tabor 
(Czechoslovakia), 29-30 Mar 1990). In Economic and ecological 
aspects of nuclear power development. Order Number 
DE91627938. Source: OSTI; NTIS (US Sales Only); INIS. 

The methodologies are briefly outlined used in international com- 
parison of technical and economic parameters of nuclear power 
plant construction. The comparison uses time equivalents, 
weighted averages of indices of material consumption for the man- 
ufacture of the principal components (natural indices), and the 
weighted average of the index of consumption of selected direct 
expenditure items. A method is also described using the utility 
tunctions that are assigned to the technical index vaiues which 
suftably describe the performance of the installation. The method is 
based on natural indices. The application, however, requires infor- 
mation on Czechoslovak and foreign power plants and the use of 
expert techniques. The basic problem of the construction of 
Czechoslovak nuclear power plants. viz. lagging behind in technical 
parameters, can only be resolved in cooperation of local and for- 
eign designers, manutacturers and operators. (J.P.). 


16831 (INIS-mf-12817. pp. 32-39) How can replacement of 
coakfired power plants by nuclear power piants aftect operat- 
ing economics of the Czechoslovak electric power supply 
system. Slechta, V. (Vyzkumny Ustav Palivoenergetickeho 
Komplexu, Prague (Czechoslovakia)). Ceskoslovenska Vedeck- 
otechnicka Spolecnost, Ceske Budejovice (Czechoslovakia). Dum 
Techniky. 1990. 115p. (in Czech). (CONF-9003260—: Economic 
and ecological aspects of nuclear power development, Tabor 
(Czechoslovakia), 29-30 Mar 1990). In Economic and ecological 
aspects of nuclear power development. Order Number 
DE91627938. Source: OSTI; NTIS (US Sales Only); INIS 
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The electric power supply system economics is assessed by 
comparing the cost of electric power supply from a model coal-fired 
power plant with desulfurization of a capacity of 500 MW and that 
of a WWER-1000 type power plant. commissioned at the pricing 
and cost levels of 1989. with a life of 25 years. assuming that the 
construction of the coal-fired and nuclear power plants takes 7 and 
10 years. respectively. The comparison uses full production cost in 
CSK/MWh of electric power supplied. The comparison input data 
the parameters. cost of power supply. the development of instalied 
capacity and electric power supply for the two types of power 
plants are tabulated. The comparison demonstrates an evident 
economic advantage of electric power supply from the nuciear 
power plant. (J.P.) 


16832 (INIS-mf-12817. pp. 40-46) Operating experience 
with the production economics at the Bohunice power plant. 
Hudcovic, R. (Atomova Elektraren Bohunice. Jaslovske Bohunice 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost 
Ceske Budejovice (Czechoslovakia). Dum Techniky 1990 115p 
(In Slovak). (CONF-9003260— Economic and ecological aspects of 
nuclear power development. Tabor (Czechoslovakia) 29-30 Mar 
1990). In Economic and ecological aspects of nuclear power devel- 
opment. Order Number DE91627938. Source. OST! NTIS (US 
Sales Only): INIS 

The electric power production economics was mainly affected by 
modification of the cooling water chemistry and by the additional 
installation of a facility for continuous cleaning of condensation tur- 
bines, and also by reaching the design-basis value of thermal 
output while maintaining the permissible mean value of coolant 
heating in the reactor core. The pertormance of the four units in 
the Bohunice piant is assessed as good. which is evidenced by the 
coefficient of availability obtained for the individual units. The V-1 
Bohunice plant, which has been operated for 11 years. shows an 
availability coefficient ranging within 84 and 94% for unit 1. and 91 
and 96% for unit 2. The Bohunice V-2 plant, which has been oper- 
ated for 5 years, exhibits availability coefficients of 77-95% and 
96-98% for units 1 and 2, respectively. (J.P.). 


16833 (INIS-mf-12817. pp. 47-53) Operating experience 
with the production economics at the Dukovany nuclear power 
plant. Papuga, J. (Jaderna Elektrarna, Dukovany (Czechoslo- 
vakia)). Ceskoslovenska Vedeckotechnicka Spolecnost. Ceske 
Budejovice (Czechoslovakia). Dum Techniky. 1990. 115p. (in 
Czech). (CONF-9003260-: Economic and ecological aspects of 
nuclear power development, Tabor (Czechoslovakia). 29-30 Mar 
1990). In Economic and ecological aspects of nuclear power devel- 
opment. Order Number DE91627938. Source: OSTI: NTIS (US 
Sales Only); INIS. 

Basic information is presented on the most important compo- 
nents of specific cost of electric power supplied. and the technical 
and economic indices are given for the Dukovany nuclear power 
pliant units in 1985-1989. Fuel cost shows a steady drop. The spe- 
cific heat consumption for electric power production is lower than 
the design-basis value due to the lower cooling water temperature. 
the over-rated design-basis figure for the electric power own con- 
sumption. and the higher steam turbine efficiency. A comparison of 
the availability coefficient of the installed capacity for the individual! 
units of the Dukovany power pliant shows that the WWER-440 
units achieve significantly better values. (J.P.). 


16834 (INIS-mf-12817. pp. 54-62) Investor's experience 
with keeping fixed costs during the construction of the 
Temelin nuclear power plant. Cecil, P. Ceskosiovenska Vedeck- 
otechnicka Spolecnost. Ceske Budejovice (Czechoslovakia). Dum 
Techniky. 1990. 115p. (in Czech). (CONF-9003260-: Economic 
and ecological aspects of nuclear power development. Tabor 
(Czechoslovakia). 29-30 Mar 1990). In Economic and ecological 
aspects of nuciear power development. Order Number 
DE91627938. Source: OSTI: NTIS (US Sales Only): INIS. 

The introduction of fixed costs in the construction of the Temelin 
nuclear power plant should secure stabilization of budget cost and 
prevent its increase. The differences between the fixed costs 
method and the procedure used so far are briefly described The 
introduction of fixed costs was to be followed by the corresponding 
legal regulations: however. the legal adjustment has not been car- 
ried out in the desired completeness. The reason is the difference 
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in understanding the notion of fixed costs by the investor. the con- 
tractor and the designer. Another problem is the difference in the 
level and the detail of the initial project design and of the Soviet 
implementation designs The investor believes that the introduction 
of fixed costs has not yet met with the desired response by organi- 
Zations participating in the construction. (J P) 


16835 (NUREG/CP-0113, pp. 9.3) An international compari- 
son of manpower and staffing regulation and practice in 
commercial nuclear power plants: Changes over the past 
decade. Melber, B.D.; Durbin. N.: Hunt. P.: Hauth, J. Nuclear Reg- 
ulatory Commission. Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. In Transactions of the eighteenth 
water reactor safety information meeting. 211p. Source: OSTI: 
GPO 

This paper describes trends in staffing practices in selected 
countries. including Canada. France. the Federal Republic of 
Germany, Great Britain. Japan. and Sweden. The focus of the in- 
vestigation is the decision making process regarding staffing in 
nuclear power piants. The analysis of staffing strategies and prac- 
tices concentrates on four areas’ management. engineering and 
technical services. operations shift staff. and maintenance. Of par- 
ticular interest in the decision making process is how staff levels 
and qualifications have needed to change in order to adjust to new 
developments in the nuclear industry Two specific example of fac- 
tors likely to affect staffing are considered: the introduction of 
advanced computer technology and plant aging. This work Is 
based on a study. Nuclear Power Plant Staff Composition. 
currently being conducted for the U.S. Nuclear Regulatory Com- 
mission Office of Research. FIN B56969. 
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2201 Theory and Calculation 
Refer aiso to citation(s) 16855, 16963. 17007, 17121. 18051. 19147 


16836 (CONF-910503-4) Cross sections for actinide 
burner reactors. Difilippo. F.C. Oak Ridge National Lab.. TN 
(USA). [1991] 4p. Sponsored by USDOE. Washington. DC (USA) 
DOE Contract AC05-840R21400. From international conference 
on nuclear data for science and technology: Juelich (Germany, 
F.R.). 13-17 May 1991. Order Number DE91011363. Source 
OSTI: NTIS: INIS: GPO Dep 

Recent studies have shown the teasibiltty of burning higher ac- 
tines (i.€.. transuranium (TRU) elements excluding plutonium) in 
ad hoc designed reactors (Actinde Burner Reactors: ABR) which, 
because of their hard neutron spectra. enhance the fission of TRU 
The transmutation of long-lived radionuclides into stable or short- 
lived isotopes reduces considerably the burden of handling 
high-level waste from either LWR or Fast Breeder Reactors (FBR) 
tuels. Because of the large concentrations of higher actinides in 
these novel reactor designs the Doppler effect due to TRU materi- 
als ts the most important temperature coefficient from the point of 
view of reactor safety. Here we report calculations of energy 
group-averaged capture and fission cross sections as function of 
temperature and dilution tor higher actinides in the resolved and 
unresolved resonance regions. The calculations were done with the 
codes SAMMY in the resolved region and URR in the unresolved 
regions and compared with an independent calculation. 4 rets., 2 
figs.. 2 tabs. 


16837 (PS}-84) Generalized treatment of point reactor ki- 
netics driven by random reactivity fluctuations vie the 
Wiener-Hermite tunctional method. Behringer, K. (Paul Scherrer 
Inst. (PSI) Villigen (Switzerland);. Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). Feb 1991 30p. Order Number DE91630564. Source: 
OSTI: NTIS (US Sales Only): INIS 

In a recent paper by Behringer et al. (1990), the Wiener-Hermite 
Functional (WHF) method has been applied to point reactor kinet- 
Ics excited by Gaussian random reactivity noise under stationary 
conditions. in order to calculate the neutron steady-state value and 
the neutron power spectra! density (PSD) in a second-order (WHF- 
2; approximation For simplicity. delayed neutrons and any 
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feedback effects have been disregarded. The present study is a 
Straightforward continuation of the previous one. treating the prob- 
lem more generally by including any number of delayed neutron 
groups. For the case of white reactivity noise, the accuracy of the 
approach ts determined by comparison with the exact solution 
available trom the Fokker-Planck method. In the numerical compar- 
isons. the first-oder (WHF-1) approximation of the PSD ts also 
considered. (author) 4 figs.. 10 refs 
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Refer also to citation(s) 16817. 16939, 16959. 16980. 16981. 
16982. 17001, 17016, 17064, 17095. 17096, 17098. 17124. 17131. 
17505. 17531, 18058. 18073, 19368 


16838 (CONF-910602-26) Investigation of the bases tor 
use of the K,, curve. McCabe. D.E. (Oak Ridge National Lab.. TN 
(USA)). Nanstad. R.K.. Rosenfield. A.R.. Marschall. C.W.: Irwin, 
G.R. Oak Ridge National Lab.. TN (USA). [1991]. 9p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (USA). DOE 
Contract AC05-840R21400. From American Society of Mechanical 
Engineers (ASME) pressure vessels and piping conterence; San 
Diego. CA (USA): 23-27 Jun 1991. Order Number DE91010774 
Source. OST!; NTIS: INIS: GPO Dep 

Title 10 of the Code of Federal Regulations, Part 50 (10CFRS50), 
Appendix G. establishes the bases for setting allowable pressure 
and temperature limits on reactors during heatup and cooldown op- 
eration. Both the K,, and K,, curves are utilized in prescribed ways 
to maintain reactor vessel structural integrity in the presence of an 
assumed or actual flaw and operating stresses. Currently. the code 
uses the K,, curve. normalized to the RTyjpr. to represent the trac- 
ture toughness trend for unirradiated and irradiated pressure vessel 
steels Although this is clearly a conservative policy, it has been 
suggested that the K,, curve is the more appropriate for application 
to a non-accident operating condition. A number of uncertainties 
have been identified, however, that might convert normal operating 
transients into a dynamic loading situation. Those include the intro- 
duction of running cracks from local brittle zones, crack pop-ins, 
reduced toughness trom arrested cleavage cracks. description of 
the K,. curve tor irradiated materials, and other related unresolved 
issues relative to elastic-plastic tracture mechanics. Some observa- 
tions and conclusions can be made regarding various aspects of 
those uncertainties and they are discussed in this paper. A discus- 
sion of further work required and under way to address the 
remaining uncertainties is also presented. 


16839 = (INIS-mf-128091v.1.2). pp 13-17) Optical polarization 
studies of strength of elements of vertical steam generators 
tor nuclear power plants. Grebennikov. V.N.;  Movila, 
N.|. Ceskosiovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechosiovakia) Dum Techniky. May 1989 372p. (in Russian) 
(CONF-8905373-: National conterence on upgrading the operating 
reliability and lifetime of PWR-type nuclear power pliant steam gen- 
erators. Ostrava (Czechoslovakia), 17-19 May 1989). In Upgrading 
the operating reliability and lifetime of PWR-type nuclear power 
plant steam generators. Vol. 1.2. Order Number DE91627706. 
Source. OSTI; NTIS (US Sales Only); INIS 

Published in 2 volumes 

Stresses in some parts of vertical steam generators were 
investigated by the optical polarization method Models for the ex- 
periments were made of an epoxy resin, and the measurements 
were pertormed by means of KSP-7 and KSP-10 polarimeters. 
Mathematical relations employed for analyzing the stresses in the 
models are given. (E.J.). 4 figs., 2 rets 


16840 (INIS-mf—12809(v.1,2). pp. 18-26) Designing steam 
generators for nuclear power plants. Hanak, D. 
(Vitkovicke Zelezarny Klementa Gottwakda. Ostrava (Czechoslo- 
vakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechoslovakia). Dum Techniky. May 1989. 372p. (In Czech). 
(CONF-8905373-: National conference on upgrading the operating 
reliability and lifetime of PWR-type nuclear power plant steam gen- 
erators, Ostrava (Czechoslovakia). 17-19 May 1989). In Upgrading 
the operating reliability and lifetime of PWR-type nuclear power 





plant steam generators. Vol. 1,2. Order Number DE91627706 
Source: OSTI; NTIS (US Sales Only); INIS 

Published in 2 volumes. 

The existing types, their performance, assets and shortcomings 
are given for vertical steam generators manufactured by Combus- 
tion Engineering and by Westinghouse, for through-flow steam 
generators with slight overheating of the withdrawn steam manu- 
factured by Babcock, and for horizontally positioned WWER-440 
and WWER-1000 steam generators. The steam generator for the 
WWER-1000 reactors of the Temelin nuclear power plant is dealt 
with in detail. Its design and structural materials used are given 
The procedure for strength calculations of the pressure parts of the 
steam generator by the finite elements method. the in-service diag- 
nostics system as well as the device for simulating corrosion 
phenomena in steam generators are described. (E.J.). 6 figs., 26 
rets. 


16841 (INIS-mf—12809(v.1,2), pp. 55-60) Measurement and 
control of level height in nuclear power plant steam genere- 
tors. Melecky, W. (Vitkovicke Zelezarny a Strojirny Klementa 
Gottwalda, Ostrava (Czechoslovakia). Vyzkumny Ustav Metalur- 
gicky). Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechoslovakia). Dum Techniky. May 1989. 372p. (in Czech). 
(CONF-8905373-: National conference on upgrading the operating 
reliability and lifetime of PWR-type nuclear power plant steam gen- 
erators, Ostrava (Czechoslovakia), 17-19 May 1989). In Upgrading 
the operating reliability and lifetime of PWR-type nuclear power 
plant steam generators. Vol. 1,2. Order Number DE91627706. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The steam-water mixture level in horizontal steam generators is 
measured and controlled by means of one-chamber and two- 
chamber levelling vessels. Mathematica! relations are given for 
converting the level indicator readings to actual level heights. The 
effect of the level indicator attachment height on this data conver- 
sion is discussed. It turns out that the practised steam-water level 
height measurement procedure by means of hydrostatic level indi- 
cators is not accurate enough for control purposes. (E.J.). 3 figs., 4 
refs. 


16842 (INIS-mf—12809(v.1,2), pp. 66-79) A system tor as- 
sessing the strength and litetime of nuclear power equipment. 
Hanulak, E.; Hudcovsky, S. Ceskosiovenska Vedeckotechnicka 
Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. May 1989. 
372p. (In Slovak). (CONF-8905373-: National conference on up- 
grading the operating reliability and lifetime of PWR-type nuclear 
power plant steam generators, Ostrava (Czechoslovakia), 17-19 
May 1989). In Upgrading the operating reliability and lifetime of 
PWR-type nuclear power plant steam generators. Vol. 1,2. Order 
Number DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

A set of computer programs for the determination of accumv- 
lated fatigue damage and of parameters of linear and elastoplastic 
fracture mechanics in critical spots of nuclear power equipment is 
described. The STENA, KSUEGU, CRAEGU, K3D and C.BS pro- 
grams are briefly characterized. A more detailed description is 
given of the program NEANKO/TPP, designed for solving thermo- 
elastoplastic problems of bodies by the finite elements method. 
The segment treated can be subject to variable mechanical load 
and, simultaneously, to a stationary and nonstationary temperature 
field. The program was tested in the calculation of stresses and 
strains in a prism accommodated between two perfectly rigid walls 
(E.J.). 10 figs., 7 rets. 


16843 (INIS-mf—12809(v.1.2), pp. 144-147) Eftect of surtace 
treatment on the corrosion properties of steam generator 
tubes. Cihal, V. (Statni Vyzkumny Ustav Ochrany Materialu G.V 
Akimova, Prague (Czechoslovakia)). Ceskosiovenska Vedeckotech- 
nicka Spolecnost. Ostrava (Czechoslovakia). Dum Techniky. May 
1989. 372p. (In Czech). (CONF-8905373-: National conference on 
upgrading the operating reliability and lifetime of PWR-type nuclear 
power plant steam generators, Ostrava (Czechoslovakia), 17-19 
May 1989). In Upgrading the operating reliability and lifetime of 
PWAR-type nuclear power pliant steam generators. Vol. 1,2. Order 
Number DE91627706. Source: OSTI. NTIS (US Sales Only); INIS 
Published in 2 volumes 
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A procedure for the manutacture of steam generator tubes and 
some surtace finishing procedures (passivation in 20% nitric acid 
white corundum blasting. and blasting with corundum and ballotini) 
are described Tests tor the tendency towards corrosion cracking 
were performed in a boiling 44% MgCl, solution The best corro- 
sion resistance was attained by applying corundum blasting 
followed by passivation in nitric acid (EJ.) 1 tab 


16844 (INIS-mf—12809(v.1,2). pp 268-272) Final cleaning 
and cleaning processes tor nuclear power plant secondary cir- 
cuit components. Vilim. J (ORGREZ. Brno (Czechoslovakia)): 
Hradil, Z. Ceskoslovenska Vedeckotechnicka Spolecnost. Ostrava 
(Czechoslovakia). Dum Techniky May 1989 372p (In Czech) 
(CONF-8905373—: National conterence on upgrading the operating 
reliability and litetime of PWR-type nuclear power piant steam gen- 
erators, Ostrava (Czechoslovakia). 17-19 May 1989) In Upgrading 
the operating reliability and litetime of PWR-type nuclear power 
plant steam generators. Vol. 1,2. Order Number DE91627706 
Source: OSTI: NTIS (US Sales Only): INIS 

Published in 2 volumes 

The reasons for which chemical cleaning of the piping has been 
abandoned are outlined. A method of clean assembling is de- 
scribed; after its application. the piping is flushed with water or 
alkalinized deionate. The piping can also be flushed with its own 
steam. Experience has been gained concerning the chemical 
cleaning of low-alloy carbon steel piping. which was applied to the 
first two reactor units: in the other two units the piping was clean- 
assembled. The two approaches are compared witn respect to the 
iron and SiOz contents. conductivity. pH. and other operating pa- 
rameters. The chemical approach was found more suitable in 
Czechoslovak conditions. Findings are summarized concerning the 
long-term passivation of the surfaces after their chemical treatment 
and the circuit conservation during outages The problem ot clean- 
ing steam generators having deposits on their heat transter tubes 
is discussed. (E.J.) 


16845 (INIS-mf—12809iv.1,2). pp. 293-297) Application of 
acoustic emission in steam generator diagnostics. Crha. J 
(Vitkovicke Zelezarny Klementa Gottwaida. Ostrava (Czechosio- 
vakia). Vyzkumny Ustav Materialu): Mazanec. K. Ceskosiovenska 
Vedeckotechnicka Spolecnost, Ostrava (Czechosiovakia) Dum 
Techniky. May 1989. 372p. (in Czech). (CONF-8905373— National 
conference on upgrading the operating reliability and lifetime of 
PWR-type nuclear power plant steam generators. Ostrava 
(Czechoslovakia). 17-19 May 1989). in Upgrading the operating 
reliability and litetime of PWR-type nuclear power plant steam gen- 
erators. Vol. 1.2. Order Number DE91627706. Source’ OSTI: 
NTIS (US Sales Only): INIS. 

Published in 2 volumes. 

The system LOCAMAT was applied to steam generator pressure 
testing. Acoustic emission was measured by means of a set of 
piezoelectric sensors, which were located at the secondary side on 
the outer steam generator jacket near the bottom part of the coliec- 
tor; the measurements were performed during the pressure tests 
Problems associated with the acoustic emission signal processing 
and with accurate calculation of the emission sources coordinates 
are discussed. (E.J.). 5 figs.. 5 rets 


16846 (INIS-mf—12811(v.3) pp. 59-62) Dynamics of vibre- 
tion excitation and- prospects of dynamic investigation of 
power equipment of nuclear power plants using the resonance 
method. Chechenov, Kh.D (KBGU. Nalchik (USSR)), Ostretsov, 
\.N.; Kaznovskij, S.P. Skoda, Prague (Czechoslovakia). Vystavba 
Elektraren. 1989. 155p (in Russian) (CONF-8909421-: 
Czechoslovak conference on dynamics of structures ‘89. Karlovy 
Vary (Czechosiovakia). 12-14 Sep 1989). in Dynamics of structures 
‘89. Vol. 3: Czechoslovak conference with international participa- 
tion. Order Number DE91629895. Source OSTI; NTIS (US Sales 
Only). INIS 

Difterential equations of vibrations of the vibrator-object system 
were obtained by solving Lagrange equations of the 2nd kind 
During the vibration of a 400 kg test body over the 1 to 90 Hz fre- 
quency range of the vibrator. the calculated time of vibration 
stabilization did not exceed 10 s, which is consistent with exper- 
mental results. The method enables one to determine the matenal 
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compliance during actual seismic events and during the additional 
diagnostics of the equipment. (J.B.). 1 ref 


16847 (INIS-mf—12811(v.3), pp. 63-68) Experimental investi- 
gation of equipment and structure behavior under seismic 
impact. Ambriashvili, Yu.K.; Tinyakov, L.N. Skoda, Prague 
(Czechoslovakia). Vystavba Elektraren. 1989. 155p. (in Russian) 
(CONF-8909421-: Czechoslovak conference on dynamics of struc- 
tures ‘89. Karlovy Vary (Czechoslovakia), 12-14 Sep 1989). In 
Dynamics of structures ’89. Vol. 3: Czechoslovak conference with 
international participation. Order Number DE91629895. Source: 
OSTI: NTIS (US Sales Only); INIS. 

The basis of the test complex for examining the seismic charac- 
teristics of equipment for nuclear power plants is a plate 6x6 m in 
dimensions and 50 t in weight, working over the frequency range 
of 2 to 80 Hz with deviations of +-100 mm in the direction of the x 
and y axes at an acceleration not exceeding 1.2 g and +-50 mm 
in the direction of the z axis at an acceleration not exceeding 1 g. 
The plate is controlied with 9 accelerometers and equipped with 
approximately 200 sensors. Data processing is provided by a set of 
application programs which also enable express analysis during the 
experiment as well as graphic presentation of the results. (J.B.) 


16848 (INIS-mf-12814) Proceedings of the IAEA Special- 
ists’ Meeting on experience and further improvement of 
in-service inspection methods and programmes of NPPs with 
particular emphasis on or-line techniques. Ceskoslovenska 
Komise pro Atomovou Energii, Prague (Czechoslovakia). 1989 
445p (CONF-8906395—: IAEA specialists’ meeting on experience 
and further improvement of in-service inspection methods and pro- 
grams of nuclear power plants (NPPs) with particular emphasis on 
on-line techniques. Pizen (Czechoslovakia), 5-9 Jun 1989). Order 
Number DE91627644. Source: OSTI; NTIS (US Sales Only); INIS 

The proceedings are presented of an IAEA specialists meeting 
devoted to the exchange of views and experience with respect to 
understanding and quantifying materials ageing and degradation 
processes, to assessing residual lite of components, to in-service 
materials testing. all this with the objective of improving reliability 
and, wherever possible, extending the useful lite of nuclear power 
plants. (L.O.). 


16849 (INIS-mf—12814, pp. 43-50) Present status of NPP in- 
spection activities in Italy. Gentili, L. (Ente Nazionale per 
Energia Elettrica, Rome (Italy)). Ceskoslovenska Komise pro 
Atomovou Energii. Prague (Czechoslovakia). 1989. 445p. (CONF- 
8906395-—: IAEA specialists’ meeting on experience and further 
improvement of in-service inspection methods and programs of nu- 
clear power plants (NPPs) with particular emphasis on on-line 
techniques. Pizen (Czechoslovakia), 5-9 Jun 1989). In Proceedings 
of the IAEA Specialists' Meeting on experience and further im- 
provement of in-service inspection methods and programmes of 
NPPs with particular emphasis on on-line techniques. Order Num- 
ber DE91627644. Source: OST!; NTIS (US Sales Only); INIS. 

In-service inspection programmes are described applying to Ital- 
ian nuclear power piants Trino and Caorso. The other nuclear 
power plants in Italy are being decommissioned or their construc- 
tion has been suspended. A new scanning current probe technique 
is also described developed by CISE (iT) for nondestructive testing 
of the degree of sensitization of welded joints of stainless steel 
pipes. The considerations are also reported concerning the installa- 
tion of an on-line monitoring system in Caorso. Two types are 
being considered, viz., a localized leak detection system and an 
acoustic on-line system. (L.O.). 1 fig 


16850 (INIS-mf-12814, pp. 161-172) Acoustic emission 
experience in the CEGB. Graham. W.J. (Central Electricity Gener- 
ating Board. Kent (UK)): Clayton, R. Ceskoslovenska Komise pro 
Atomovou Energii, Prague (Czechoslovakia). 1989. 445p. (CONF- 
8906395—: IAEA specialists’ meeting on experience and further 
improvement of in-service inspection methods and programs of nu- 
clear power plants (NPPs) with particular emphasis on on-line 
techniques, Pizen (Czechoslovakia), 5-9 Jun 1989). In Proceedings 
of the IAEA Specialists’ Meeting on experience and further im- 
provement of in-service inspection methods and programmes of 
NPPs with particular emphasis on on-line techniques. Order Num- 
ber DE91627644. Source: OSTI; NTIS (US Sales Only); INIS. 
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Experience is reviewed with the applications of acoustic emission 
testing in the U.K. in crack detection on Magnox reactor pressure 
vessels. in leak detection. mostly on boiler tubes in AGR power 
plants, this both on-load and off-load plants. and in the detection of 
mechanical impact and/or rubbing of component parts in fuel chan- 
nels of an advanced gas-cooled reactor. This last named testing 
can only be performed with the pliant off-load. (L.O.). 6 figs., 8 refs. 


16851 (INIS-mf-12814. pp. 204-215) Acoustic emission 
inspection of NPP-component. Streicher. V. (Siemens AG, Erlan- 
gen (Germany, F.R.)). Jax. P.: Leuker. W. Ceskoslovenska Komise 
pro Atomovou Energii, Prague (Czechoslovakia). 1989. 445p. 
(CONF-8906395-: IAEA specialists’ meeting on experience and 
further improvement of in-service inspection methods and programs 
of nuclear power plants (NPPs) with particular emphasis on on-line 
techniques, Pizen (Czechoslovakia), 5-9 Jun 1989). In Proceedings 
of the IAEA Specialists’ Meeting on experience and further im- 
provement of in-service inspection methods and programmes of 
NPPs with particular emphasis on on-line techniques. Order Num- 
ber DE91627644. Source: OSTI: NTIS (US Sales Only): INIS. 

A survey of acoustic emission (AE) inspections of nuclear power 
plant components is presented. The discussion focuses on the re- 
sults of recent research programmes and the use of AE as a 
supporting method for in-service inspections of vessels and piping 
during hydrotests. In addition, the applications in monitoring cracks 
and leakages in pressure-retaining components are discussed in 
more detail. (author). 12 figs., 6 refs. 


16852 (IWGFPT-—34, pp. 167-173) What is wrong with cur- 
rent models for in-reactor corrosion. Cox, B. (Toronto Univ., ON 
(Canada)). International Atomic Energy Agency. Vienna (Austria). 
International Working Group on Water Reactor Fuel Pertormance 
and Technology. Sep 1990. (CONF-8909235-: Technical commit- 
tee meeting on fundamental aspects of corrosion of 
Zirconium-based alloys in water reactor environments, Portland, 
OR (USA), 11-15 Sep 1989). In Fundamental aspects of corrosion 
on zirconium base alloys in water reactor environments: Proceed- 
ings of a technical committee meeting held in Portland, Oregon, 
USA, 11-15 September 1989. 275p. Order Number DE91627011. 
Source: OSTI: NTIS (US Sales Only); INIS 

Observations of the enhanced corrosion of zirconium alloys 
under reactor irradiation clearly establish the presence of such ef- 
tects. At present we lack an agreed micromechanism that relates 
the direct effects of irradiation (point defect production and 
electron-hole pair production in the solid state. and radiolytic disso- 
ciation of the aqueous phase) to the end effect of enhanced (or 
decreased) corrosion. The hypotheses that are available are all of 
a qualitative nature. and all suffer from serious flaws. The develop- 
ment of these hypotheses and an assessment of the flaws that 
they contain are discussed here. The directions in which we should 
look for an improved understanding of irradiation-induced corrosion 
are indicated. (author). 29 refs, 9 figs, 1 tab. 


16853 
sis of nuclear power plants. Gantenbein. F. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Etudes Mecaniques et Thermiques). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Gas- 
Cooled Reactors. Aug 1990. (CONF-8911299-: Specialists’ 
meeting on seismic behaviour of gas cooled reactor components, 
Gif-sur-Yvette (France), 14-16 Nov 1989). in Seismic behaviour of 
gas cooled reactor components: Proceedings of a specialists’ 
meeting held in Gif-sur-Yvette, France, 14-16 November 1989. 
150p. Order Number DE91627802. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The seismic analysis of a complex structure. such as a nuclear 
power plant, is done in various steps. An overview of the methods, 
used in each of these steps will be given in the following chapters: 
Seismic analysis of the buildings taking into account structures with 
important mass or stiffness. The input to the building analysis, 
called ground motion, is described by an accelerogram or a re- 
sponse spectra. In this step, soil structure interaction has to be 
taken into account. Various methods are available: Impedance, fi- 
nite element. The response of the structure can be calculated by 
spectral method or by time history analysis: advantages and limita- 
tions of each method will be shown. Calculation of floor response 


(IWGGCR-22, pp. 13-27) Methods for seismic analy- 





spectrum which are the data for the equipment analysis. Methods 
to calculate this spectrum will be described. Seismic analysis of the 
equipments. Presentation of the methods for both monosupported 
and multisupported equipment will be given. In addition methods to 
analyse equipments which present non-linearities associated to the 
boundary conditions such as impacts, sliding will be presented. 
(author). 30 refs, 15 figs. 


16854 (IWGRRPC-88-1, pp. 14-18) Technology develop- 
ment by the U.S. industry to resolve erosion-corrosion. Chexal, 
B. (Electric Power Research inst., Palo Alto, CA (USA)); Dietrich, 
N.; Horowitz, J.; Layman, W.; Randall, G.; Shevde, V. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Reliability of Reactor Pressure Components. Apr 1990. 
Contract 259. (CONF-8809522-: Specialists meeting on corrosion 
and erosion aspects in pressure boundary components of light wa- 
ter reactors, Vienna (Austria), 12-14 Sep 1988). In Corrosion and 
erosion aspects in pressure boundary components of light water 
reactors. 93p. Order Number DE91627782. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Erosion-corrosion is a flow-accelerated corrosion process that 
leads to wall thinning (metal loss) of steel piping exposed to flow- 
ing water or wet steam. The rate of metal loss depends on a 
complex interplay of several parameters. These parameters include 
water chemistry, material composition, and hydrodynamics. 
Erosion-corrosion of plant piping can lead to costly outages and re- 
pairs, and can raise concerns about plant reliability and safety. 
Pipe wall degradation rates as high as 1.5 mm/year have occurred, 
resulting in pipe ruptures at both fossil and nuclear plants. The Nu- 
clear Management and Resource Council (NUMARC) and EPRI 
have developed inspection planning methods and tools to help utili- 
ties identify areas of piping that might undergo erosion-corrosion. 
These tools provide utilities with the ability to predict wall thinning 
and to assess various remedial options. This allows utilities to plan 
and perform inspections, and to correct problems found during in- 
spection. The U.S. electric power industry has developed the 
knowledge and the tools needed to protect against erosion- 
corrosion, and utilities have implemented erosion-corrosion 
monitoring programs. This paper describes EPRI’s technical devel- 
opments that support the utilities in determining where to inspect 
for erosion-corrosion. 15 refs, 7 figs. 


16855 


(JAERI-M-91-014) Measurement of infinite multipii- 
cation factor by using central cell reactivity worth on FCA 
XIV-1 core simulating High Conversion Light Water Reactor. 
Sakurai, Takeshi (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Okajima, Shigeaki; 
Osugi, Toshitaka. Japan Atomic Energy Research Inst., Tokyo 


Japan). Feb 1991. 30p. (In Japanese). Order Number 
DE91780374. Source: OSTI; NTIS (US Sales Only); INIS. 

A series of reactor physics experiments simulating High Conver- 
sion Light Water Reactor (HCLWR) has been carried out at Fast 
Critical Assembly (FCA) in Japan Atomic Energy Research Insti- 
tute. ‘Cell Reactivity Worth Method’ which obtains infinite 
multiplication factor (K..) of core cell with use of the central cell re- 
activity worth was applied for measurement of K. on FCA XIV-1 
core which is the first core in the series of experiments. Compari- 
son between the K.. value by Cell Reactivity Worth Method and 
the K. value by conventional Buckling Method was made. As a 
result of comparison, K.. values by these two independent experi- 
mental methods agreed well within experimental error. (author). 


16856 (KAERVRR-849/89) A study on the removal of dis- 
solved oxygen from the secondary water in nuclear power 
plants. Kim, Yong Eak (Korea Advanced Energy Research inst., 
Daeduk (Republic of Korea)); Sung, Ki Woung; Bae, Jae Heum; 
Na, Jung Won; Jung, Hong Suk; Ahn, Do Hee; Kim, Kwang Rak; 
Cho, Young Hyun; Paek, Sung Woo; Park, Seung Bin. Korea 
Atomic Energy Research Inst., Daeduk (Republic of Korea). Feb 
1990. 119p. (In Korean). Order Number DE91630572. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Dissolved oxygen (D.O.) in the system water of nuclear power 
plants causes corrosion of their major parts and facilities. Among 
the various processes to remove D.O. in the system, the catalytic 
fixed bed process turned out to be the most promising one. In this 
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study, the influence of the D.O. on metal corrosion has been inves- 
tigated, and the necessity of D.O. removal of in the system water 
of nuclear power plants has been confirmed. Also, the technology 
development of the catalytic fixed bed method which was chosen 
as the best process for D.O. removal in the previous work has 
been carried out for practical application. This process which uti- 
lizes a catalytic fixed bed to expedite oxygen-hydrogen or 
oxygen-hydrazine reactions requires employment of catalysts and 
conceptual design of the process. The tested catalysts in this study 
were Lewatit OC-1045 and PS-Pd polymer resin catalyst for 
oxygen-hydrogen reaction, and domestic activated carbon for 
oxygen-hydrazine reaction. In order to develop the process utilizing 
Lewatit OC-1045 polymer catalyst resin which shows better perfor- 
mance of D.O. removal among other catalysts, the catalytic bed 
capacity was determined through liquid-soild catalytic reaction 
modelling. And the conceptural design of D.O. removal process uti- 
lizing hydrogen as a reducing agent for its application to nuclear 
power plants and the installation scheme of the fixed bed process 
on their actual location has been carried out. (author). 


16857 (KAERVRR-876/89) Studies on the causes of failures 
in titanium tube condensers of nuclear power plants. Kim, Uh 
Chul (Korea Advanced Energy Research Inst., Daeduk (Republic of 
Korea)); Kim, Joung Soo; Jang, Soon Sik; Park, Su Hoon; Chung, 
Han Sub; Hwang, Seong Sik. Korea Atomic Energy Research inst., 
Daeduk (Republic of Korea). Mar 1990. 138p. (In Korean). Order 
Number DE91630573. Source: OSTI; NTIS (US Sales Only); INIS. 

All condenser tubes in domestic nuclear power plants using sea 
water as condenser coolant are Ti material, while water boxes and 
tubesheets are, respectively, made of carbon steel and Cu-alloys. 
In this case, to prevent galvanic corrosion occuring between these 
materials, cathodic protection by an impressed direct current 
method is being used. Under inappropriate conditions, however, 
over-protection can generate hydrogen gas on Ti-tube surfaces, 
which may cause hydrogen embrittlement to the Ti tubes. There- 
fore, proper conditions for appropriate cathodic protection must be 
obtained through experiments. Galvanic corrosion between these 
three different materials was investigated, first. When SA 285 is 
coupled with Cu or Ti in sea water, under the same surface area, 
galvanic corrosion rate of SA 285 significantly increases (For ex- 
ample, corrosion rate increment, 2 x 10-' -> 8 ma for SA 285 
coupled with Cu). It was also affected by Cu more than by Ti. In 
addition, as the surface area ratio of SA 285 to Ti decreases, the 
corrosion rate of SA 285 increases. This is similar to SA 285-Cu 
couple. In this case, corrosion rate of SA 285 is higher than that of 
SA 285-Ti system. For Cu-Ti coulpe, as the surface area ratio of 
Cu to Ti increases, current density increases slightly up to 1.5 uA/ 
cm?, which is very low. (author). 


16858 (ORNL/FTR-3872) [Annealing of Novovornezh 
Power Plant Unit 3]: Foreign trip report, March 1-10, 1991. 
Iskander, S.K. Oak Ridge National Lab., TN (USA). 25 Mar 1991. 
16p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (USA). DOE Contract AC05-840R21400. Order Number 
DE91010029. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler served as a member of a team from the US Nuclear 
Regulatory Commission to witness the annealing of Unit 3 of the 
Novovoronezh Nuclear Power Plant and participate in the technical 
information exchange about applicability of USSR annealing tech- 
nology to US reactors. The annealing furnace, template removal 
equipment, and the shielded cabin used for smoothing the inside of 
the reactor pressure vessel surface after template removal were 
examined in the reactor hall of the power plant. Useful discussions 
about the equipment and material response after annealing and 
reirradiation were held with the USSR specialists involved in the 
annealing operation. The temperature records during annealing 
were examined and discussed. It was concluded that the annealing 
process could be used successfully on US reactor pressure ves- 
sels provided that (1) the material response to annealing and 
reirradiation is known, and (2) the engineering problems associated 
with the process are adequately considered. 


16859 Improved molten metal containment vessel with rare 
earth oxysulfide or sulfide protective coating thereon and 
method of making same. Krikorian, O.H.; Curtis, P.G. To Dept. of 
Energy. 12 Oct 1989. USA Patent patent application 7-420,488. 
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19p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. Order Number DE91011704. Source: OSTI; 
NTIS; GPO Dep. 

An improved molten metal containment vessel is disclosed in 
which wetting of the vessel's inner wall surfaces by molten metal is 
inhibited by coating at least the inner surfaces of the containment 
vessel with one or more rare earth oxysulfide or rare earth sulfide 
compounds to inhibit wetting and or adherence by the molten 
metal to the surfaces of the containment vessel. 4 figs. 


16860 (PNL-SA-18407) Understanding and managing 
corrosion in nuclear power plants. Johnson, A.B. Jr. (Pacific 
Northwest Lab., Richland, WA (USA)); Jarrell, D.B.; Sinha, U.P.; 
Shah, V.N. Pacific Northwest Lab., Richland, WA (USA). Mar 1991. 
33p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-910328-5: CORROSION ‘91: National 
Association of Corrosion Engineers (NACE) conference, Cincinnati, 
OH (USA), 11-15 Mar 1991). Order Number DE91010199. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The main theme of this paper is a concept: understanding and 
managing corrosion in nuclear power plants. The concept is not 
new-—in various forms the concept has been applied throughout the 
development and maturing of nuclear technology. However, the 
concept has frequently not been well conceived and applied. Too 
often, understanding corrosion has been based on reaction rather 
than on anticipation. Regulatory and utility industry initiatives are 
creating a climate and framework for more effective application of 
the concept. This paper characterizes the framework and provides 
some illustrations of how the concept is being applied, drawing 
from work conducted under the Nuclear Plant Aging Research 
(NPAR) Program, sponsored by the Nuclear Regulatory Commis- 
sion's (NRCs) Office of Research. Nuclear plants are becoming an 
increasingly important factor in the national electrical grid. Initia- 
tives are currently underway to extend the operating licenses 
beyond the current 40-year period and to evaluate advanced reac- 
tor designs the feature higher safety factors. Corrosion has not 
caused a major nuclear accident, but numerous corrosion mecha- 
nisms, have degraded nuclear systems and components. New 
corrosion phenomena continue to appear, and occasionally corro- 
sion phenomena cause reactor shutdowns. Effective application of 
understanding and managing corrosion is important to safe and 
economic operation of the nuclear plants and also to public percep- 
tion of a soundly operated technology. 53 refs., 11 figs., 5 tabs. 


16861 (VTT-SYMP-—109-Vol.1, pp. 231-241) Use of safety 
analysis results to support process operation. Karvonen, |. 
(Technical Research Centre of Finland, Espoo (Finland). Labora- 
tory of Electrical and Automation Engineering); Heino, P. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
8910507—: Seminar on artificial intelligence in nuclear power 
plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial intelligence 
in nuclear power plants. 425p. Order Number DE91626180. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Safety and risk analysis carried out during the design phase of a 
process plant produces useful knowledge about the behavior and 
the disturbances of the system. This knowledge, however, often 
remains to the designer though it would be of benefit to the opera- 
tors and supervisors of the process plant, too. In Technical 
Research Centre of Finland a project has been started to plan and 
construct a prototype of an information system to make use of the 
analysis knowledge during the operation phase. The project 
belongs to a Nordic KRM project (Knowledge Based Risk Manage- 
ment System). The information system is planned to base on 
safety and risk analysis carried out during the design phase and 
completed with operational experience. The safety analysis in- 
cludes knowledge about potential disturbances, their causes and 
consequences in the form of Hazard and Operability Study, faut 
trees and/or event trees. During the operation disturbances can 
however, occur, which are not included in the safety analysis, or 
the causes or consequences of which have been incompletely 
identified. Thus the information system must also have an interface 
for the documentation of the operational knowledge missing from 
the analysis results. The main tasks off the system when support- 
ing the management of a disturbance are to identify it (or the most 
important of the coexistent ones) from the stored knowledge and to 
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present it in a proper form (for example as a deviation graph). The 
information system may also be used to transfer knowledge from 
one shift to another and to train process personnel. 


16862 (VTT-SYMP-109-Vol.1, pp. 253-264) Activities in Ex- 
pert System development in the ZFK Rossendorf. Lindner, A. 
(Zentralinstitut fuer Kernforschung Rossendorf, Dresden (German 
Democratic Republic)); Fiedler, U.; Prasser, K.; Michel, N. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
8910507—: Seminar on artificial intelligence in nuclear power 
plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial intelligence 
in nuclear power plants. 425p. Order Number DE91626180. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Activities in expert system development in the ZFK Rossendorf 
are focused on early failure detection and real-time disturbance 
analysis. Different approaches of expert systems and experiences 
gained by their implementation are discussed. The first application 
of an expert system for the Nuclear Power Plants of the GDR is 
the system RADEX (Rausch-Analyse-Expertensystem) for interpre- 
tation of noise signals. From RADEX two other expert systems are 
derived, the system HUPEX for the surveillance of main cooling 
pumps and the system DIESEL for the disturbance analysis of the 
diesel generator set of the Rossendorf Research Reactor. 


16863 (VTT-SYMP—109-Vol.1, pp. 299-310) Development of 
a diagnostic expert system for secondary water chemistry. 
Suganuma, S. (Mitsubishi Heavy Industries Ltd. Kobe City (Japan). 
Kobe Shipyard and Machinery Works); Ishikawa, S.; Kato, A.; Ya- 
mauchi, S.; Hattori, T.; Yoshikawa, T.; Miyamoto, S. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
8910507—: Seminar on artificial intelligence in nuclear power 
plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial intelligence 
in nuclear power plants. 425p. Order Number DE91626180. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Water chemistry control for the secondary side of the PWR 
plants is one of the most important tasks for maintaining the relia- 
bility of plant equipment and for extending the operating life of the 
plant. Water chemistry contro! should be maintained according to 
the plant chemist’ considered judgement which is based on contin- 
ual experienced observation. Mitsubishi Heavy Industries (MHI) has 
been developing a comprehensive data management and diagno- 
sis system, which continuously observes the secondary water 
chemistry data with on-line monitors, immediately diagnosing 
causes whenever any symptoms of abnormality are detected and 
does the necessary data management, in order to support plant 
staff to controll water chemistry. This system has the following 
three basic functions: data management, diagnosis and simulation. 
This paper presents the outline of the total system, and then de- 
scribes in detail the procedure of diagnosis, the structure of the 
knowledge and its validation process. 


16864 (VTT-SYMP—109-Vol.1, pp. 341-347) An expert sys- 
tem tor vibration based diagnostics of rotating machines. 
Korteniemi, A. (imatran Voima, Vantaa (Finland)). Valtion Teknilli- 
nen Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507-: 
Seminar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). In Aprtificial intelligence in nuclear 
power plants. 425p. Order Number DE91626180. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Very often changes in the mechanical condition of the rotating 
machinery can be observed as changes in its vibration. This paper 
presents an expert system for vibration-based diagnosis of rotating 
machines by describing the architecture of the developed prototype 
system. The importance of modelling the problem solving knowl- 
edge as well as the domain knowledge is emphasized by 
presenting the knowledge in several levels. 


16865 (VTT-SYMP—109-Vol.1, pp. 413-424) Hierarchical rep- 
resentation and utilization of plant constitution knowledge. 
Nishizawa, Y. (Hitachi Ltd., Ibaraki-ken (Japan). Energy Research 
Laboratory); Sato, T.; Asami, K. Valtion Teknillinen Tutkimuskeskus, 
Espoo (Finland). 1990. (CONF-8910507—: Seminar on artificial in- 
telligence in nuciear power plants, Helsinki (Finland), 10-12 Oct 
1989). In Artificial intelligence in nuclear power plants. 425p. Order 
Number DE91626180. Source: OSTI; NTIS (US Sales Only); INIS. 





A method to represent and utilize plant constitution knowledge is 
described. A plant system is divided into many subsystems and hi- 
erarchically represented using frames. The frames include the slots 
of an upper-system, lower-systems and components’ connections. 
Connections are divided into subsystems external connections and 
internal connections. This knowledge representation allows 
top-down analysis of the plant constitution and components’ con- 
nectivities. The data are edited by drawing plant diagrams on a 
CRT and converting them into frames. The frame data area verified 
by checking upper-lower relationships and components’ connectivi- 
ties. As an example of knowledge utilization a method to find a 
components’ connection route is described. This method prevents 
the combinatorial explosion of components’ connections by finding 
rough routes in advance of detailed route analysis. 
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16866 (CNIC—00349) Electron beam welding in manutac- 
ture of fuel rods for nuclear power plants. Ren Defang (Yibin 
Nuclear Fuel Element Plant, SC (China)); Wang Xijing; Zhang 
Wenshui; Wu Ninghua. China Nuclear Information Centre, Beijing, 
BJ (China). Oct 1989. 7p. (In Chinese). (NFE-0006.). Order Num- 
ber DE91630600. Source: OSTI; NTIS (US Sales Only); INIS. 

The electron beam welding (EBW) method is tested for manufac- 
turing fuel rods. Two different type machines, one is ES,_> type 
and the other is HD-60 type, were used. ES;_2 can automatically 
weld the clamps and complete the process of loading-welding- 
cooling-unloading for 100 rods each time. HD-60 can protect the 
welding area in a vaccum chamber. The parameters and procedure 
of HD-60 machine are controlled by a computer. The deformation 
of welded pieces is caused by the distortion of beam spot, sputter 
and aging of filametn. It can be solved by the alignment of electron 
gun, electron scanning and welding specification. The varying 
power density of beam spot affects the seam quality. It can be 
controlled by adjusting the beam spot size, position, accelerating 
voltage and improving the welding slot. The defect of pore in 
welded pieces is related to the sputter, cleanliness and remainder 
gas. This can be eliminated by cleaning the welding pieces, elec- 
tron scanning and improving the plug structure. 


16867 (CNIC—00350) Technology of electron beam welding 
for Zr-4 alloy spacer grid. Pei Qiusheng (Southwest Material 
Inst., SC (China)); Wu Xueyi; Yang Qishun. China Nuclear Informa- 
tion Centre, Beijing, BJ (China). Oct 1989. 10p. (In Chinese). 
(SMI-0002.). Order Number DE91630601. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The welding technology for Zr-4 alloy spacer grid by using vac- 
uum electron beam was studied. Through a series of welding 
technological experiments, metallographic examinations of seam 
structure and detecting tests for welding defect by X-ray defec- 
toscopy, a good welding technology was selected to meet the 
requirements. The experimental results indicated that the Zr-4 alloy 
spacer grid welded by vacuum electron beam welding is feasible. 


16868 (CNIC—00352) Manutacture of incone! spacer grids. 
Xia Chenglie (Yibin Nuclear Fuel Element Plant, SC (China)). 
China Nuclear Information Centre, Beijing, BU (China). Oct 1989. 
7p. (In Chinese). (NFE-0007.). Order Number DE91630602. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The manufacturing technology, test and examination, as well as 
quality control for Inconel spacer grids of fuel elements used in 
PWR nuclear power plant are described. The spacer grids are 
made of Inconel strip. The processes include: punch, assembly, 
spot welding, brazing, aging and examination. The selected appa- 
ratus, technological specification, items of examinations and the 
instruments used are introduced. 


16869 (JAERI-M-90-159) Shock structural response of 
cylindrical vessel with slow explosive. Tanzawa, Sadamitsu 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Fujishiro, Toshio; Yoshie, Shinji. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1990. 88p. (in 
Japanese). Crder Number DE91772210. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Out-of-pile tests for simulating the experimental fuel rupture 
behavior at NSRR have been executed with slow explosive to gen- 
erate shock pressure wave. The present model is on an actual 
scale of an NSRR experimental capsule. The data and fundamen- 
tal information were obtained to understand shock structural 
behavior of the capsule. The main results are summarized as fot 
lows: (1) Pressure wave-propagation characteristics were identified 
in the present capsule model, including the reflection wave and the 
slug impact. It was confirmed that the capsule model showed elas- 
tic behavior under the pressure source condition of 115 kg/ 
cm*center dotg peak. Even in the case of 400 kg/em*center dotg 
peak with a 200 mm cover-gas height, only the lower part of the 
capsule model was deformed and the maximum residual circumfer- 
ential strain remained within about 1 percent. (2) It was revealed 
that the slug-bounding phenomenon between the upper cover-gas 
and the lower generated gas caused the secondary pressure wave 
in the pressure source after the slug impact. (3) The slug makes 
an impact against the plug after passing the maximum velocity in 
the case of 200 mm cover-gas height, and in velocity history links 
closely with the cover-gas height. The deformation degree at the 
upper part of the capsule depends on the cover-gas height. (4) 
The deformation of the capsule model showed the trend to be 
mitigated by the existence of an outer vessel and annulus fluid sur- 
rounding the capsule model. (author). 


16870 (PNL-7682) Air quality impact analysis in support 
of the new production reactor environmental impact state- 
ment. Hadiey, D.L. Pacific Northwest Lab., Richland, WA (USA). 
Apr 1991. 33p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract ACO6-76RL01830. Order Number DE91011260. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL) conducted this air qual- 
ity impact analysis for the US Department of Energy (DOE). The 
purpose of this work was to provide Argonne National Laboratory 
(ANL) with the required estimates of ground-level concentrations of 
five criteria air pollutants at the Hanford Site boundary from each of 
the stationary sources associated with the new production reactor 
(NPR) and its supporting facilities. The DOE proposes to provide 
new production capacity for the primary production of tritium and 
secondary production of plutonium to support the US nuclear 
weapons program. Three alternative reactor technologies are being 
considered by DOE: the light-water reactor, the low-temperature, 
heavy-water reactor, and the modular high-temperature, gas-cooled 
reactor. In this study, PNL provided estimates of the impacts of the 
proposed action on the ground-level concentration of the criteria air 
pollutants for each of the alternative technologies. The criteria pol- 
lutants .were sulfur dioxide, nitrogen dioxide, carbon monoxide, 
total suspended particulates, and particulates with a diameter of 
less than 10 microns. Ground-level concentrations were estimated 
for the peak construction phase activities expected to occur in 
1997 and for the operational phase activities beginning in the year 
2000. Ground-level concentrations of the primary air pollutants 
were estimated to be well below any of the applicable national or 
state ambient air quality standards. 12 refs., 19 tabs. 


16871 (WSRC-MS-—90-234) Nuclear metallic fuel melt be- 
havior during severe accidents. Ellison, P.G.; Monson, P.R.; 
Hyder, M.L. Westinghouse Savannah River Co., Aiken, SC (USA). 
[1991]. 8p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC09-89SR18035. (CONF-910739-5: ASME/AIChE/ANS 
national heat transfer conference, Minneapolis, MN (USA), 26-31 
Jul 1991). Order Number DE91007242. Source: OSTI; NTIS; GPO 


An assessment of fuel melt behavior during hypothetical over- 
heating and melting incidents was made for nuclear reactors that 
use aluminum alloy fuels, which are typically composed of an alu- 
minium/uranium alloy with an aluminum cladding. The assessment 
was based on analyses of several overheating incidents and on 
the results of a number of experimental test programs. The analy- 
ses indicated that the fuel failed in three distinct stages. At 
temperatures below melting, blistering of the cladding was ob- 
served, followed by cracking of the aluminium cladding at higher 
temperatures. When low-burnup fuel method, it flowed in rivulets 
through the gaps in the cracked cladding over the oxidized 
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cladding surface, and higher-burnup fuels exuded a metallic molten 
foam through the cracks. 6 refs. 


16872 (WSRC-RP-91-043) Study plan for conducting a 
section 316(a) demonstration: K-Reactor cooling tower, Sa- 
vannah River Site. Paller, M.H. Westinghouse Savannah River 
Co., Aiken, SC (USA). Feb 1991. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC09-89SR18035. Order 
Number DE91011052. Source: OSTI; NTIS; INIS; GPO Dep. 

The K Reactor at the Savannah River Site (SRS) began opera- 
tion in 1954. The K-Reactor pumped secondary cooling water from 
the Savannah River and discharged directly to the Indian Grave 
Branch, a tributary of Pen Branch which flows to the Savannah 
River. During earlier operations, the temperature and discharge 
rates of cooling water from the K-reactor were up to approximately 
70°C and 400 cfs, substantially altering the thermal and flow 
regimes of this stream. These discharges resulted in adverse im- 
pacts to the receiving stream and wetlands along the receiving 
stream. As a component of a Consent Order (84-4-W as amended) 
with the South Carolina Department of Health and Environmental 
Control, the Department of Energy (DOE) evaluated the alternatives 
for cooling thermal effluents from K Reactor and concluded that a 
natural draft recirculating cooling tower should be constructed. The 
cooling tower will mitigate thermal and flow factors that resulted in 
the previous impacts to the Indian Grave/Pen Branch ecosystem. 
The purpose of the proposed biological monitoring program is to 
provide information that will support a Section 316(a) Demonstra- 
tion for Indian Grave Branch and Pen Branch when K-Reactor is 
operated with the recirculating cooling tower. The data will be used 
to determine that Indian Grave Branch and Pen Branch support 
Balanced Indigenous Communities when K-Reactor is operated 
with a recirculating cooling tower. 4 refs., 1 fig. 1 tab. 
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16873 (ANL/CP-73123) Operator decision aid tor breached 
fuel operation in liquid metal cooled nuclear reactors. Gross, 
K.C.; Hawkins, R.E.; Nickless, W.K. Argonne National Lab., IL 
(USA). [1991]. 6p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (CONF-910603-17: Annual 
meeting of the American Nuclear Society (ANS), Orlando, FL 
(USA), 2-6 Jun 1991). Order Number DE91011837. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The purpose of this paper is to report the development of an ex- 
pert system that provides continuous assessment of the safety 
significance and technical specification conformance of Delayed 
Neutron (DN) signals during breached fuel operation. The com- 
pleted expert system has been parallelized on an innovative 
distributed-memory network-computing system that enables the 
computationally intensive kernel of the expert system to run in par- 
alle! on a group of low-cost Unix workstations. 1 ref. 


16874 (CONF-910426-5) Maintenance of BWR control rod 
drive mechanisms. Greene, R.H. Oak Ridge National Lab., TN 
(USA). [1991]. 22p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
Nuclear power plant and facility maintenance topical meeting; Salt 
Lake City, UT (USA); 7-11 Apr 1991. Order Number DE91011087. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Control rod drive mechanism (CRDM) replacement and rebuild- 
ing is one of the highest dose, most physically demanding, and 
complicated maintenance activities routinely accomplished by BWR 
utilities. A recent industry workshop sponsored by the Oak Ridge 
National Laboratory, which dealt with the effects of CRDM aging, 
revealed enhancements in maintenance techniques and tooling 
which have reduced ALARA, improved worker comfort and produc- 
tivity, and have provided revised guidelines for CRDM changeout 
selection. Highlights of this workshop and ongoing research on 
CRDM aging are presented in this paper. 


16875 (CONF-910535—3) Modeling and analysis of neutron 
noise from an ex-core detector at a pressurized water reactor. 
Wood, R.T. (Oak Ridge National Lab., TN (USA)); Perez, R.B. Oak 
Ridge National Lab., TN (USA). [1991]. 15p. Sponsored by Nuclear 
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Regulatory Commission, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 6. specialists meeting on reactor noise 
(SMORN); Gatlinburg, TN (USA); 19-24 May 1991. Order Number 
DE91010801. Source: OSTI; NTIS; INIS; GPO Dep. 

Two applications of a noise diagnostic methodology were per- 
formed using ex-core neutron detector data from a pressurized 
water reactor (PWR). A feedback dynamics model of the neutron 
power spectral density (PSD) was derived from a low-order whole- 
plant physical model made stochastic using the Langevin 
technique. From a functional fit to plant data, the response of the 
dynamic system to changes in important physical parameters was 
evaluated by a direct sensitivity analysis. In addition, changes in 
monitored spectra were related to changes in physicai parameters 
and detection thresholds using common surveillance discriminants 
were determined. A resonance model was developed from pertur- 
bation theory to give the ex-core neutron detector response for 
small in-core mechanical motions in terms of a pole-strength factor, 
a resonance asymmetry (or skewness) factor, a vibration damping 
factor, and a frequency of vibration. The mechanical motion param- 
eters for several resonances were determined by a functional fit of 
the model to plant data taken at various times during a fuel cycle 
and were tracked to determine trends that indicated vibrational 
changes of reactor internals. In addition, the resonance model 
gave the ability to separate the resonant components of the PSD 
after the parameters had been identified. As a result, the behavior 
of several vibration peaks were monitored over a fuel cycle. 9 refs., 
6 figs., 1 tab. 


16876 (CONF-910714-3) Investigation of boiling water re- 


actor stability and limit-cycle amplitude. Damiano, B. (Oak 
Ridge National Lab., TN (USA)); March-Leuba, J.A.; Euler, J.A. 
Oak Ridge.National Lab., TN (USA). [1991]. 7p. Sponsored by Nu- 


Contract AC05-840R21400. From international topical meeting on 
safety of thermal reactors; Portland, OR (USA); 21-25 Jul 1991. 
Order Number DE91009550. Source: OSTI; NTIS; INIS; GPO Dep. 

Galerkin's method has been applied to a boiling water reactor 
(BWR) dynamics model consisting of the point kinetics equations, 
which describe the neutronics, and a feedback transfer function, 
which describes the thermal hydraulics. The result is a low-order 
approximate solution describing BWR behavior during small- 
amplitude limit-cycle oscillations. The approximate solution has 
been used to obtain a stability condition, show that the average re- 
actor power must increase during limit-cycle oscillations, and 
qualitatively determine how changes in transfer function values af- 
fect the limit-cycle amplitude. 6 refs., 2 figs., 2 tabs. 


16877 (CONF-9104106—4-Draft) Verification and validation 
of control system software. Munro, J.K. Jr. (Oak Ridge National 
Lab., TN (USA)); Kisner, R.A.; Bhadtt, S.C. Oak Ridge National 
Lab., TN (USA). [1991]. 19p. Sponsored by USDOE, Washington, 
DC (USA); Electric Power Research Inst., Palo Alto, CA (USA). 
DOE Contract AC05-840R21400. From 53. annual meeting and 
exhibit of the American Power Conference; Chicago, IL (USA); 20 
Apr - 1 may 1991. Order Number DE91011370. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The following guidelines are proposed for verification and valida- 
tion (V&V) of nuclear power plant control system software: (a) use 
risk management to decide what and how much V&V is needed; 
(b) classify each software application using a scheme that reflects 
what type and how much V&V is needed; (c) maintain a set of ref- 
erence documents with current information about each application; 
(d) use Program Inspection as the initial basic verification method; 
and (e) establish a deficiencies log for each software application. 
The following additional practices are strongly recommended: (a) 
use a computer-based configuration management system to track 
all aspects of development and maintenance; (b) establish refer- 
ence baselines of the software, associated reference documents, 
and development tools at regular intervals during development; (c) 
use object-oriented design and programming to promote greater 
software reliability and reuse; (d) provide a copy of the software de- 
velopment environment as part of the package of deliverables; and 
(€) initiate an effort to use formal methods for preparation of Techni- 
cal Specifications. The paper provides background information and 
reasons for the guidelines and recommendations. 3 figs., 3 tabs. 





16878 (DOE/NE/37962-1) Closed-loop digital control of nu- 
clear reactors characterized by spatial dynamics: Final report. 
Bernard, J.A. (Massachusetts Inst. of Tech., Cambridge, MA 
(USA). Nuclear Reactor Lab.); Henry, A.F.; Lanning, D.D.; Meyer, 
J.E. Massachusetts Inst. of Tech., Cambridge, MA (USA). Mar 
1991. 378p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-86NE37962. (MITNRL-041). Order Number 
DE91011023. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the theoretical development and the evalu- 
ation via both simulation and, to a lesser degree, experiment of a 
digital method for the closed-loop control of power and temperature 
in reactors characterized by spatial dynamics. The major conclu- 
sions of the research are that (1) the sophistication of advanced 
reactor physics and thermal-hydraulic nodal methods is now such 
that accurate, real-time models of spatially-dependent, heteroge- 
neous reactor cores can be run on_ present-generation 
minicomputers; (2) operation of both present-day commercial reac- 
tors as well as the multi-modular reactors now being considered for 
construction in the United States could be significantly improved by 
incorporating model-generated information on in-core conditions in 
a digital controller; and (3) digital controllers for spatially-dependent 
reactors should have a hierarchical or multi-tiered structure consist- 
ing of supervisory algorithms that preclude challenges to the safety 
system, global control laws designed to provide an optimal re- 
sponse to temperature and power perturbations, and local control 
laws that maintain parameters such as the margin to departure 
from nucleate boiling within specification. The technology described 
is appropriate to present-day pressurized water reactors and to the 
proposed multi-modular designs. The end-product of this research 
was a (near) real-time analytic plant-estimation code that was 
given the acronym POPSICLE for POwer Plant Simulator and Con- 
trolLEr. POPSICLE’s core neutronics model is based on a 
quasi-static transient solution of the analytic nodal diffusion equa- 
tions. 126 refs., 159 figs., 17 tabs. 


16879 (ECN-RX-90-085) Sequential decision reliability 
concept and failure rate assessment: Application to nuclear 
power pliant surveillance instrumentation. Ciftcioglu, O. (Istanbul 
Technical University (Turkey). Electrical Engineering Faculty); Turk- 
can, E. Netherlands Energy Research Foundation, Petten 
(Netherlands). Nov 1990. 29p. (CONF-9010333—: IAEA specialists 
meeting on analysis and experience in control and instrumentation, 
Arnhem (Netherlands), 16-19 Oct 1990). Order Number 
DE91625903. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted for publication. 

Conventionally, a reliability concept is considered together with 
both each basic unit and their integration in a complicated iarge 
scale system such as a nuclear power plant (NPP). Basically, as 
the plant’s operational status is determined by the information ob- 
tained from various sensors, the plant’s reliability and the risk 
assessment is closely related to the reliability of the sensory infor- 
mation and hence the sensor components. However, considering 
the relevant information-processing systems, e.g. fault detection 
processors, there exists a further question about the reliability of 
such systems, specifically the reliability of the systems’ decision- 
based outcomes by means of which the further actions are 
performed. To this end, a general sequential decision reliability 
concept and the failure rate assessment methodology is intro- 
duced. The implications of the methodology are investigated and 
the importance of the decision reliability concept in system opera- 
tion is demonstrated by means of sensory signals in real-time from 
the Borssele NPP in the Netherlands. (author). 21 refs.; 8 figs. 


16880 (IAEA-TECDOC-581) Satety implications of comput- 
erized process contro! in nuclear power plants: Report of a 
technical committee meeting held in Vienna, 13-17 November 
1989. International Atomic Energy Agency, Vienna (Austria). Feb 
1991. 192p. (CONF-8911295—: Technical committee meeting on 
safety implications of computerized process contro! in nuclear 
power plants, Vienna (Austria), 13-17 Nov 1989). Order Number 
DE91627659. Source: OSTI; NTIS (US Sales Only); INIS. 

Modern nuclear power plants are making increasing use of com- 
puterized process contro! because of the number of potential 
benefits that accrue. This practice not only applies to new plants but 
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also to those in operation. Here, the replacement of both conven- 
tional process control systems and outdated computerized systems 
is seen to be of benefit. Whilst this contribution is obviously of 
great importance to the viability of nuclear electricity generation, it 
must be recognized that there are major safety concerns in taking 
this route. However, there is the potential for enhancing the safety 
of nuclear power plants if the full power of microcomputers and the 
associated electronics is applied correctly through well designed, 
engineered, installed and maintained systems. It is essential that 
areas where safety can be improved be identified and that the 
pitfalls are clearly marked so that they can be avoided. The delib- 
erations of this Technical Committee Meeting are a step on the 
road to this goal of improved safety through computerized process 
control. This report also contains the papers presented at the tech- 
nical committee meeting by participants. A separate abstract was 
prepared for each of these 15 presentations. Refs, figs and tabs. 


16881 (IAEA-TECDOC-581, pp. 29-33) Regulatory require- 
ments for improvements in man-machine interface using 
computerized display systems. Touzet, R.E. (Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina)). International 
Atomic Energy Agency, Vienna (Austria). Feb 1991. (CONF- 
8911295-: Technical committee meeting on safety implications of 
computerized process contro] in nuclear power plants, Vienna 
(Austria), 13-17 Nov 1989). In Safety implications of computerized 
process control in nuclear power piants: Report of a technical com- 
mittee meeting held in Vienna, 13-17 November 1989. 192p. Order 
Number DE91627659. Source: OSTI; NTIS (US Sales Only); INIS. 
An analysis is made of accidents originated or worsened by the 
action of man, in order to determinate their generic causes and to 
provide an adequate orientation of preventive methods and 
corrective actions. Two groups of human failure are considered sep- 
arately: those made by the operator in the control room and those 
made by the field operator during components testing. As a result 
from the analysis it is strongly recommended that IAEA proceeds 
to review the 50-SG-D1 design safety guide, in order to introduce a 
safety requirement related with the information that should be avail- 
abie to the operator in the control room. The Argentine National 
Authority's requirement of installing an integrated Information Dis- 
piay System in the contro! room is described. Finaily, the use of 
probabilistic safety analysis as a suitable tool to detect operator's 
action requiring computerized support is discussed. (author). 


16882 (IAEA-TECDOC-581, pp. 35-42) Application of com- 
puterized process control in nuclear power plants with WWER 
440 reactors In Czechoslovakia. Krs, P. (Czechoslovak Atomic 
Energy Commission, Prague (Czechoslovakia). Nuclear Safety In- 
spectorate). International Atomic Energy Agency, Vienna (Austria). 
Feb 1991. (CONF-8911295—: Technical committee meeting on 
safety implications of computerized process control in nuclear 
power plants, Vienna (Austria), 13-17 Nov 1989). In Safety implica- 
tions of computerized process contro! in nuclear power piants: 
Report of a technical committee meeting held in Vienna, 13-17 
November 1989. 192p. Order Number DE91627659. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Significant improvements in the last Czechoslovak WWER 440 
nuclear power plant design in the area of process control are real- 
ized. Continuing technological developments in computers and 
electronics, coupied with an effort to increase safety and reliability 
resulted into application of a new computerized technological pro- 
cess control system. Development of this new system is also 
performed with perspective to replace older plants systems. This 
paper draws up requirements on this system used for the first time 
with the WWER 440 reactors in Czechoslovakia and describes ba- 
sic technical solutions used when realizing these requirements. 
Simultaneously outlines measures accepted to assure all of the nu- 
clear safety requirements, especially of hardware and software 
reliability. (author). 2 refs. 


16883 (IAEA-TECDOC-581, pp. 43-53) Reliability and safety 
features in the distributed control system for the CANDU 3. 
Whittal, W.R. (Atomic Energy of Canada Ltd, Mississauga, ON 
(Canada). CANDU Operations). International Atomic Energy 
Agency, Vienna (Austria). Feb 1991. (CONF-8911295—: Technical 
committee meeting on safety implications of computerized process 
control in nuclear power plants, Vienna (Austria), 13-17 Nov 1989). 
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In Safety implications of computerized process control in nuclear 
power piants: Report of a technical committee meeting held in Vi- 
enna, 13-17 November 1989. 192p. Order Number DE91627659. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Computers have been used for reactor regulation and other ma- 
jor process control functions in CANDU nuclear power plants since 
1971. There are now 21 computer controlled CANDU units in ser- 
vice and 9 under construction. Dual computers, with seif checking, 
automatic switchover, and fail-safe outputs, provide high reliability 
and safety. The computer process contro! functions provide a high 
level of automation. In most units, the Digital Computer Controller 
(DDC) system includes a CRT graphic operator interface system, 
with a number of CRT display stations integrated into the main 
control panels. Separate independent safety systems are provided 
for reactor shutdown, fuel cooling and containment. Minimum relia- 
bility and safety requirements for the reactor regulating systems 
are defined in a Canadian standard issued in 1982 (CAN3-N290.4- 
M82). This standard defines some special features that are 
considered part of acceptable design practice when computers are 
used for the control logic associated with the reactor regulating 
system. Experience with these dual redundant DDC systems has 
been very good and has contributed to the excellent performance 
record of CANDU units. Based on this experience, an advanced 
Distribution Control System (DCS) is being designed for the new 
CANDU3 nuclear plant design. The DCS is not seismically quali- 
fied. Separate independent seismically qualified safety systems are 
provided. (author). 6 refs, 4 figs. 


16884 (IAEA-TECDOC-—581, pp. 55-66) The third generation 
CANDU control room. Olmstead, R.A. (Atomic Energy of Canada 
Ltd, Mississauga, ON (Canada). CANDU Operations). international 
Atomic Energy Agency, Vienna (Austria). Feb 1991. (CONF- 
8911295—: Technical committee meeting on safety implications of 
computerized process contro! in nuclear power plants, Vienna 
(Austria), 13-17 Nov 1989). In Safety implications of computerized 
process control in nuclear power plants: Report of a technical com- 
mittee meeting held in Vienna, 13-17 November 1989. 192p. Order 


Number DE91627659. Source: OSTI; NTIS (US Sales Only); INIS. 

in CANDU stations, as in most complex industrial plants, the 
mar/machine interface design has progressed through three gener- 
ations. First Generation control rooms consisted entirely on fixed, 
discrete components (handswitches, indicator lights, strip chart, 


recorder, annunciator windows, etc.). Human factors input was 
based on intuitive common sense factors which varied considerably 
from one designer to another. Second Generation control rooms in- 
corporated video display units and keyboards in the control panels. 
Computer intormation processing and display are utilized. There is 
systematic application of human factors through ergonomic and an- 
thropometric standards and cookbooks. The human factors are 
applied mainly to the physical layout of the control panels and the 
physical manipulation performed by the operators. Third 
Generation control rooms exploit the dramatic performance/cost im- 
provements in computer, electronic display and communication 
technologies of the 1980's. Further applications of human factors 
address the cognitive aspects of operator performance. At AECL, 
second generation control rooms were installed on CANDU sta- 
tions designed in the mid 70s and early 80s. Third generation 
features will be incorporated in the CANDU 3 station design and 
future CANDU stations. There have been significant improvements 
in the man/machine interface in CANDU stations over the past 
three decades. The continuing rapid technological developments in 
computers and electronics coupled with an increasing understand- 
ing and application of human factors principles is leading to further 
enhancements. This paper outlines progress achieved in earlier 
Stations and highlights the features of the CANDU 3rd generation 
control room. (author). 13 refs, 5 figs. 


16885 (IAEA-TECDOC-581, pp. 67-83) Ensurance of 
reliability of reactor operator support system as e@ factor to in- 
crease nuclear power plant safety. Gorelov, A.I. (Research and 
Development inst. of Power Engineering, Moscow (USSR)); 
Mikhailov, M.N.; Sazonov, N.A. International Atomic Energy 
Agency, Vienna (Austria). Feb 1991. (CONF-8911295—: Technical 
committee meeting on safety implications of computerized process 
control in nuclear power plants, Vienna (Austria), 13-17 Nov 1989). 
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In Safety implications of computerized process control in nuclear 
power plants: Report of a technical committee meeting held in Vi- 
enna, 13-17 November 1989. 192p. Order Number DE91627659. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Safe maintenance of modern nuciear power plants (NPP) cannot 
be ensured without use of operator support systems. Their use is 
conditioned by the fact that in the process of NPP development 
there considerably increased and continues to increase the number 
of monitored parameters, as essential part of them being parame- 
ters important for safety estimation which can be received only by 
calculation. It is evident that operator support system reliability is 
one of the most important factors, influencing NPP plant safety. In 
all the world this problem attracts large attention. Ensurance of reli- 
ability of operator support systems may be achieved only at 
complex approach by: using high-quality components; system 
designing on the basis of corresponding principles; thorough de- 
bugging of the system on a special tester-equipment with the use 
of adequate models of object and equipment; organizing mainte- 
nance process. The paper deals with all stated above aspects of 
reliability ensurance of reactor operator support system. It is noted 
that the use of expert systems allowing to improve operator work- 
ing conditions and to reduce requirements to his qualification. Most 
of the methods of reliability increase considered in the paper are 
realized in information-calculation systems of reactor RBMK-1500 
at Ignalina NPP and are developing for use in perspective sys- 
tems. (author). 6 refs, 4 figs, 1 tab. 


16886 (IAEA-TECDOC-581, pp. 85-100) The satety and op- 
erational benefits of the | and C computerized systems of the 
French nuclear power plants and their accordance with safety 
criteria. Aschenbrenner, J.F. (Electricite de France, Villeurbanne 
(France)). International Atomic Energy Agency, Vienna (Austria). 
Feb 1991. (CONF-8911295-: Technical committee meeting on 
safety implications of computerized process contro! in nuclear 
power plants, Vienna (Austria), 13-17 Nov 1989). In Safety implica- 
tions of computerized process contro! in nuclear power plants: 
Report of a technical committee meeting held in Vienna, 13-17 
November 1989. 192p. Order Number DE91627659. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The use of data processing in the | and C systems of French 
NPP, highlights the way in which safety criteria are applied. Fur- 
thermore, safety greatly benefits from new improvements. The 
French nuclear program takes into account the experience feed- 
back from the 1300 MW plants which is being applied to the N4 
series. The later uses a fully computerized | and C system includ- 
ing a control room designed with experience gained from the S3C 
Project. (author). 


16887 (IAEA-TECDOC-581, pp. 101-112) Application of 
simulators in operating nuclear power plants. Hample, R. (Tech- 
nische Hochschule, Zittau (Germany, F.R.)). International Atomic 
Energy Agency, Vienna (Austria). Feb 1991. (CONF-8911295—: 
Technical committee meeting on safety implications of computer- 
ized process contro! in nuclear power plants, Vienna (Austria), 
13-17 Nov 1989). In Safety implications of computerized process 
control in nuclear power plants: Report of a technical committee 
meeting held in Vienna, 13-17 November 1989. 192p. Order Num- 
ber DE91627659. Source: OSTI; NTIS (US Sales Only); INIS. 

For a safe operation of NPP it is necessary to improve the relia- 
bility and availability of the instrumentation. For this end simulators 
for calculating parameters which are not to be measured directly 
as well as testing the accuracy of parameters to be measured 
directly will be used. Further more applications in operative man- 
agement, strategic management and in research will be described 
briefly. In this connection the paper presents some problems 
regarding the improvement of instrumentation e.g. for level mea- 
surement in steam generators. For experimentaly checking and 
verifying the methods for measuring value correction and measur- 
ing system diagnosis a pilot plant was installed (pressure 4 MPa). 
The scheme of the experimental arrangement and some results 
are presented. A new measuring method for determining the steam 
content distribution and steam bubble velocity will be demon- 
strated, too. It is based on the electrical conductivity measurement. 
(author). 3 refs, 9 figs. 





16888 (IAEA-TECDOC-581, pp. 113-129) Application of 
computers for control and protection functions in research 
and power reactors. Govindarajan, G. (Bhabha Atomic Research 
Centre, Bombay (India). Reactor Control Div.). International Atomic 
Energy Agency, Vienna (Austria). Feb 1991. (CONF-8911295—: 
Technical committee meeting on safety implications of computer- 
ized process control in nuclear power plants, Vienna (Austria), 
13-17 Nov 1989). In Safety implications of computerized process 
control in nuclear power plants: Report of a technical committee 
meeting held in Vienna, 13-17 November 1989. 192p. Order Num- 
ber DE91627659. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the application of Computer/Microcomputer 
based systems in Indian Reactors at present and in future. The 
concepts of fault tolerance, redundancy, isolation of control and 
safety functions, avoidance of error propagation, continuous moni- 
toring and diagnostics are being followed in all configurations. 
Many standalone systems have been designed and installed for 
Research Reactors DHRUVA, KAMINI and 235 MWe PHWRs. 
Whereas for 235 MWe programme, the task has been to upgrade 
and modernize existing controls, the 500 MWe arena is mainly for 
developing new concepts. 6 figs, 2 tabs. 


16889 (IAEA-TECDOC-—581, pp. 131-141) Planning, design 
basis and requirement specifications for the plant computer 
replacement in Krsko Nuclear Power Plant. Mandic, D. (Krsko 
Nuclear Power Plant, Krsko (Yugoslavia)). International Atomic En- 
ergy Agency, Vienna (Austria). Feb 1991. (CONF-8911295-: 
Technical committee meeting on safety implications of computer- 
ized process control in nuclear power plants, Vienna (Austria), 
13-17 Nov 1989). In Safety implications of computerized process 
contro! in nuclear power plants: Report of a technical committee 
meeting held in Vienna, 13-17 November 1989. 192p. Order Num- 
ber DE91627659. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear Power Plant Krsko (NEK) has been in operation for al- 
most eight years. Most of the equipment installed in the plant was 
purchased more than ten years ago and this equipment is mostly 
the state of the art of the technology of early 70’s. In our plant we 
use Westinghouse P-2500 as a main plant computer and a large 
variety of different process computers or data acquisition systems 
(more than 15) from micro grade, mini grade and large computers 
as it was considered 20 years ago. Some of these computers are 
used just for process supervision, alarming and data logging, some 
for sophisticated on line calculations as support to the operators, 
and some for real time closed loop process control. In the past 
years we were facing serious problems in the field of process com- 
puters, so we have decided that we will introduce a new process 
computer system based on professiona! and reliable unique data 
acquisition system, advanced MMI, capable computer power for 
real time support to operators in the MCR and powerful computer 
for sophisticated extended real time processing, for process data 
history files management and for the network support to the "OUT 
MCR” users of process data history files. In this material we will 
explain what is our plan how to perform such a complex function, 
what are the design basis for future Process Information System 
and what are the system requirements specification. The main 
items from our material called "design basis and requirements 
specification for the pilot project of the process computer replace- 
ment in Krsko NPP” wili also discussed. (author). 16 refs. 


16890 (IAEA-TECDOC-581, pp. 143-147) Software quality 
supervision plan for plant computer replacement in Krsko Nu- 
clear Power Plant. Smolej, M. (Krsko Nuclear Power Plant, Krsko 
(Yugosiavia)). International Atomic Energy Agency, Vienna (Aus- 
tria). Feb 1991. (CONF-8911295—: Technical committee meeting 
on safety implications of computerized process control in nuclear 
power plants, Vienna (Austria), 13-17 Nov 1989). In Safety implica- 
tions of computerized process control in nuclear power plants: 
Report of a technical committee meeting held in Vienna, 13-17 
November 1989. 192p. Order Number DE91627659. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Nuclear Power Plant Krsko has decided to replace the Westing- 
house P-2500 plant process computer. We have already spent two 
years by preparing some feasibility studies, design basis and re- 
quirements specification for the project. The result of the effort is a 
material called "Design Basis and Requirements Specification for 
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the Pilot Project of the Process Computer Replacement in Krsko 
NPP” (July 1989). As a matter of fact we will add a new "Operator 
Aid (OA)” in the main control room to assist an operator in per- 
forming his job. The addition of a carefully planned and designed 
computer based OA should result in an increase in our plant safety 
and reliability. Software is playing an ever increasing role in the de- 
sign, manufacture, implementation and operation of an operator 
aid. So our utility must be prepared to monitor the supplier during 
every phase of the software Life-cycle. The paper describes our 
Plan for supervision of the particular phases of the software Life- 
cycle (for example: study, design specifications, design, design 
verification, operation and maintenance, documentation specifica- 
tion). Some typical check-lists for particular phases are also 
discussed. (author). 5 refs, 1 fig. 


16891 (IAEA-TECDOC-581, pp. 149-155) Development of 
mar-machine interface for the NPP process computer system. 
Stritar, A. (Josef Stefan Inst., Ljubljana (Yugosiavia)); Mavko, B. In- 
ternational Atomic Energy Agency, Vienna (Austria). Feb 1991. 
(CONF-8911295—: Technical committee meeting on safety implica- 
tions of computerized process control in nuclear power plants, 
Vienna (Austria), 13-17 Nov 1989). In Safety implications of com- 
putenzed process contro! in nuclear power plants: Report of a 
technical committee meeting held in Vienna, 13-17 November 
1989. 192p. Order Number DE91627659. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Operator Working Station design of the new Process Computer 
System for NPP Krsko is described. During normal operation the 
system provides the operator with detailed insight into the current 
plant status. In abnormal conditions the system helps the operator 
diagnosing the event. Hardware design is based on 80386 CPU 
workstations. Graphic software supports presentation of data in dif- 
ferent ways: numerical values, changing colors, modifying shapes, 
etc. (author). 1 ref., 3 figs. 


16892 (IAEA-TECDOC-581, pp. 157-162) An example of 
plant computer replacement: The new centralized intormation 
processing system (KIT) in the 34 PWR 900 MW French piants. 
Moulin, M. (Electricite de France, 13 - Marseille (France)); Mareq, 
P.; Mesling, T. International Atomic Energy Agency, Vienna (Aus- 
tria). Feb 1991. (CONF-8911295—: Technical committee meeting 
on safety implications of computerized process control in nuclear 
power plants, Vienna (Austria), 13-17 Nov 1989). In Safety implica- 
tions of computerized process contro] in nuclear power plants: 
Report of a technical committee meeting held in Vienna, 13-17 
November 1989. 192p. Order Number DE91627659. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The outdated design of the centralized information processing 
system installed on the PWR 900 MW plants since 1975 and the 
development of new functions for unit operation led to the system 
being redesigned and upgraded from 1984 onwards. After describ- 
ing the new system, the installation constraints and the different 
phases of software and data base development, this paper goes 
on to explain the organization of the setting up operations with par- 
ticular emphasis on reliability. (author). 


16893 (IAEA-TECDOC-581, pp. 163-177) Experimental in- 
vestigations of ex-core power control system parameters at 
nuclear power plants with WWER-1000 type reactors. Zhernov, 
V.S. (R and D inst. of Instrumentation Engineering (USSR)); Zvez- 
dochkina, V.B.; Kamishan, A.N.; Kostiztin, A.R.; Luzhnov, A.M.; 
Meshkov, V.H.; Morozov, V.V.; Prohorov, Yu.B.; Ztipin, S.G. Inter- 
national Atomic Energy Agency, Vienna (Austria). Feb 1991. 
(CONF-8911295—: Technical committee meeting on safety implica- 
tions of computerized process control in nuclear power plants, 
Vienna (Austria), 13-17 Nov 1989). In Safety implications of com- 
puterized process control in nuclear power plants: Report of a 
technical committee meeting held in Vienna, 13-17 November 
1989. 192p. Order Number DE91627659. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The ex-core instrumentation system (ECIS) mock-up for monitor- 
ing the energy distribution over the core volume is described. The 
experimental investigation of the ECIS mock-up at the running NPP 
with the use of a representative amount of the reactor conditions 
has shown the high accuracy and quick response of the ex-core 
control method of the power and its distribution in the core volume. 
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The small amount of the detectors, the application of the fast algo- 
rithms for signal processing make it possible to control the power 
distribution in the real time. The algorithms for processing detector 
readings and the results of the tests are also produced. (author). 5 
figs. 


16894 (IWG-NPPCI90/1) Nuclear Power Plant Control and 
Instrumentation 1989: Proceedings of a technical committee 
meeting held in Vienna, 8-10 May 1989. International Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and Instrumentation. Nov 1990. 105p. 
(CONF-8905374-: Technical committee meeting of the 
international working group on nuclear power plant control and in- 
strumentation, Vienna (Austria), 8-10 May 1989). Order Number 
DE91627673. Source: OSTI; NTIS (US Sales Only); INIS. 

The meeting of the International Working Group on Nuclear 
Power Plant Control! and Instrumentation (IWG-NPPCl) was orga- 
nized in order to summarize operating experience of nuclear power 
plant control systems, gain a general overview of activities in 
development of modern control systems and receive recommenda- 
tions on the further directions and particular measures within the 
Agency's programme. The meeting was held at the IAEA Head- 
quarters in Vienna and was attended by 21 national delegates and 
observers from 18 countries. The present volume contains: (1) re- 
port on the meeting of the IWG-NPPCI, Vienna, 8-10 May 1989, 
(2) report of the scientific secretary on the major activities of IAEA 
during 1987-89 in the NPPCI area, (3) terms of reference Interna- 
tional Working Group on NPPCI and (4) reports of the national 
representatives to the International Working Group on NPPCI. The 
paper and discussions with practical experience and described ac- 
tual problems encountered. Emphasis was placed on the technical, 
industrial and economical aspects of the introduction of modern 
control systems and on the improvement of plant availability and 
safety. A separate abstract was prepared for each of the 19 papers 
presented by members of the international Working Group. Refs, 
figs and tabs. 


16895 (IWG-NPPCI90/1, pp. 35) Activities in the field of 
nuclear power plant control and instrumentation in Austria 
during 1987-1989. Nedelik, A. (Oesterreichisches Forschungszen- 
trum Seibersdorf GmbH (Austria)). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Nuclear 
Power Plant Control and Instrumentation. Nov 1990. (CONF- 
8905374-: Technical committee meeting of the international 
working group on nuclear power plant control and instrumentation, 
Vienna (Austria), 8-10 May 1989). In Nuclear Power Plant Control 
and Instrumentation 1989: Proceedings of a technical committee 
meeting heid in Vienna, 8-10 May 1989. 105p. Order Number 
DE91627673. Source: OSTI; NTIS (US Sales Only); INIS. 

As a result of the referendum of 1978 all NPPCI - related work 
has been reduced to a few small - scale projects. This report gives 
a condensed overview over | and C - activities in the country ten 
years after the decision against nuclear power generation. (author). 


16896 (IWG-NPPCI-90/1, pp. 36-37) Instrumentation and 
control in the Canadian nuclear power program -1989 status. 
Lepp, R.M. (Atomic Energy of Canada Ltd, Chalk River, ON 
(Canada). Chalk River Nuclear Labs., Components and Instrumen- 
tation Div.). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Nuclear Power Plant Control and 
Instrumentation. Nov 1990. (CONF-8905374—: Technical committee 
meeting of the international working group on nuclear power plant 
control and instrumentation, Vienna (Austria), 8-10 May 1989). In 
Nuclear Power Plant Control and Instrumentation 1989: Proceed- 
ings of a technical committee meeting held in Vienna, 8-10 May 
1989. 105p. Order Number DE91627673. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Canada currently has 18 CANDU Pressurized Heavy Water 
Reactors in operation and 4 under construction, for an installed nu- 
clear capacity of 15,500 MWe. Most of the reactors are in the 
province of Ontario where 50% of the electricity is nuclear gener- 
ated. Atomic Energy of Canada is developing the CANDU-3, a 450 
MWe reactor incorporating the latest available technologies, includ- 
ing distributed control. The three Canadian Utilities with CANDU 
reactors have made a major commitment to full-scope training sim- 
ulators. In Canada there is a growing commitment to developing 
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major improvements to the interface between the control systems, 
the field equipment and the operating staff. The development pro- 
gram underway makes extensive use of information technology, 
particularly expert systems and interactive media tools. Out of this 
will come an advanced CANDU control concept that should further 
improve the reliability and availability of CANDU stations. (author). 
3 refs. 


16897 (IWG-NPPCI90/1, pp. 38-42) Nuclear Power Plant 
Contro! and Instrumentation activities in Czechoslovakia. 
Stirsky, P. (Power Research Inst., Prague (Czechoslovakia)); Kar- 
peta, C.; Rubek, J. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Nuclear Power Plant 
Control and Instrumentation. Nov 1990. (CONF-8905374-: Techni- 
cal committee meeting of the international working group on 
nuclear power plant control and instrumentation, Vienna (Austria), 
8-10 May 1989). In Nuclear Power Plant Control and Instrumenta- 
tion 1989: Proceedings of a technical committee meeting held in 
Vienna, 8-10 May 1989. 105p. Order Number DE91627673. 
Source: OSTI; NTIS (US Sales Only); INIS. 

After giving a survey of the Czechoslovak nuclear power plants a 
description of | and C systems of the operating plants is presented 
together with a brief outlook for future developments to be imple- 
mented at plants which are under construction. Special attention is 
paid to the adopted techniques for power distribution investigation 
and control in the WWER 1000 reactor core in the case of load 
changes. Basic futures of the in-core measurement systems are 
outlined. Measures implemented in the | and C systems of the 
operating units to improve their performance are described. Infor- 
mation on the country’s approach to NPP personnel training and 
training aids usage as well as information on development work in 
the area of surveillance and monitoring systems completes the pa- 
per. (author). 9 refs, 1 tab. 


16898 (IWG-NPPCI-90/1, pp. 42-47) Nuclear Power Plant 


Control and instrumentation activities in Finland. Haapanen, P. 
(Technical Research Centre of Finland, Espoo (Finland). Lab. of 


Electrical and Automation Engineering); Wahistroem, B. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and instrumenta- 
tion. Nov 1990. (CONF-8905374—: Technical committee meeting of 
the international working group on nuclear power plant control and 
instrumentation, Vienna (Austria), 8-10 May 1989). In Nuclear 
Power Plant Control and Instrumentation 1989: Proceedings of a 
technical committee meeting held in Vienna, 8-10 May 1989. 
105p. Order Number DE91627673. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Finland has achieved some remarkable achievements in nuclear 
power production. Existing four plants have some of the best oper- 
ating records in the world - high capacity factors, low occupational 
doses and short refuelling outages. Although public opinion was 
strongly turned against nuclear power after Chernobyl accident, 
and no decisions for new nuclear plants can be made before next 
elections in 1991, the nuclear option is still open. Utility companies 
are maintaining readiness to start new construction immediately af- 
ter a positive political decision is made. One important component 
of the good operation history of the Finnish nuclear power plants is 
connected to the continuous research, development, modification 
and upgrading work, which is proceeding in Finland. In the follow- 
ing a short description is given on recent activities related to the | 
and C-systems of the nuclear power plants. (author). 2 tabs. 


16899 (IWG-NPPCI-90/1, pp. 47-49) Recent Nuclear Power 
Plant Control and Instrumentation activities in the German 
Democratic Republic. Ziegenbein, D. (Zentralinstitut fuer Kern- 
forschung, Rossendorf (Germany, F.R.)). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and Instrumentation. Nov 1990. 
(CONF-8905374-: Technical committee meeting of the 
international working group on nuclear power plant control and in- 
strumentation, Vienna (Austria), 8-10 May 1989). In Nuclear Power 
Plant Contro! and instrumentation 1989: Proceedings of a technical 
committee meeting held in Vienna, 8-10 May 1989. 105p. Order 
Number DE91627673. Source: OSTI; NTIS (US Sales Only); INIS. 

In the GDR NPP’s with Soviet WWER-type reactors are in oper- 
ation and in commissioning. Their control and instrumentation 





systems have been delivered by the Soviet Union. In order to en- 
hance the level on nuclear safety a few additional equipments 
basing on domestic hardware have been installed, e.g. system for 
early failure detection. At time backfitting of the control and instru- 
mentation systems of the units 1 to 4 of Greifswald NPP is in 
preparation. In recent years a computerized training simulator for 
WWER-440 NPP’s has been developed. (author). 2 refs, 1 tab. 


16900 (IWG-NPPCI-90/1, pp. 49-54) Concept of safety re- 
lated | and C and power supply systems in the passive safety 
concept of the HTR-module. Juengst, U. (Internationale Atom- 
reaktorbau GmbH (INTERATOM), Bergisch Gladbach (Germany, 
F.R.)). International Atomic Energy Agency, Vienna (Austria). inter- 
national Working Group on Nuclear Power Plant Control and 
Instrumentation. Nov 1990. (CONF-8905374—: Technical committee 
meeting of the international working group on nuclear power plant 
control and instrumentation, Vienna (Austria), 8-10 May 1989). In 
Nuclear Power Plant Control and Instrumentation 1989: Proceed- 
ings of a technical committee meeting held in Vienna, 8-10 May 
1989. 105p. Order Number DE91627673. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The main motivation for the passive safety concepts is to gain a 
better quality of safety or at least to achieve higher public accep- 
tance for nuclear power plants. This strategy has been introduced 
into the European Fast Reactor (EER), a common project of 
France, UK and Germany is applied stringently to the German 
high-temperature gas-cooled reactor "HTR - Module”. The following 
fields are briefly described in the paper: Safety design features of 
the HTR - Module, overview of | and C concept, reactor protection 
system, emergency control room, power supply concept, system 
arrangement and protection against external hazards, accidents se- 
quence of station black-out. (author). 3 figs. 


16901 (IWG-NPPCI-90/1, pp. 55-63) Research and develop- 
ment in the field of nuclear power plant contro! and 
instrumentation in Japan during 1987-1988. Wakayama, N. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Dept. 
of Reactor Engineering). International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Nuclear Power 
Plant Control and Instrumentation. Nov 1990. (CONF-8905374—: 
Technical committee meeting of the international working group on 
nuclear power plant control and instrumentation, Vienna (Austria), 
8-10 May 1989). In Nuclear Power Plant Control and Instrumenta- 
tion 1989: Proceedings of a technical committee meeting held in 
Vienna, 8-10 May 1989. 105p. Order Number DE91627673. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper was provided for the 12th IAEA/IWG-NPPCI Meeting 
and aims to introduce an outline of recent R and D activities in 
Japan in the field of Nuclear Power Plant Control and Instrumenta- 
tion. In the area of sensors, equipment and systems, various kinds 
of micro-processor based digital instrumentation and control com- 
ponents/systems have been developed for the distributed C and | 
systems for the Advanced LWR Plants under planning. Remarkable 
progress has been also obtained in the development of advanced 
sensors such as a Four Section Ex-core Neutron Chamber for 
PWR, some kinds of High-Temperature (600 - 800 deg. C) and 
Wide Range Neutron Counter Chambers for HTGR, and High- 
Temperature (1200 deg. C)/High-stability In-Core Thermocouples. 
Method of verification and validation of the micro-processor based 
protection and safety systems was studied and a proving test of 
the systems has been undertaken to use the systems for the Ad- 
vanced LWR plants. Extensive studies have also been made in the 
field of Human Factors, Man-Machine Interface and Operator Sup- 
port System. Operators’ behaviour, performance and cognitive 
process were investigated and cognitive model and crew perfor- 
mance model have been provided for the advanced MMI design 
and evaluation. Development programme of the Advanced Man- 
Machine System was continued for the further improvement of the 
MMI of NPPs. The Al technology has been introduced widely into 
the operator support systems, and the performance and flexibility 
of the systems have been improved remarkably. As for the training 
equipment, high-performance on-site compact simulators have 
been developed and installed in plant sites. Various kinds of main- 
tenance support systems have been also developed by the united 
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efforts of utilities and manufacturers. A list of 131 references is pro- 
vided in this paper for the convenience of readers. (author). 131 
refs, 1 tab. 


16902 (IWG-NPPCI90/1, pp. 64-66) Recent developments 
in instrumentation and control for the Indian nuclear power 
programme. Natarajan, K. (Nuclear Power Corp., Bombay (india)). 
International Atomic Energy Agency, Vienna (Austria). Intemational 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. Nov 1990. (CONF-8905374—: Technical committee meeting of 
the international working group on nuclear power pliant control and 
instrumentation, Vienna (Austria), 8-10 May 1989). In Nuclear 
Power Plant Control] and Instrumentation 1989: Proceedings of a 
technical committee meeting held in Vienna, 8-10 May 1989. 
105p. Order Number DE91627673. Source: OSTI; NTIS (US Sales 
Only); INIS. 

While globally Nuclear Power Programme is facing problems, In- 
dian Nuclear Power Programme is on the ascending stage with 
more power reactors planned to meet a target of 10000 MWe by 
the turn of the century. This is expected to provide a quantum leap 
to nuclear power generation capacity in the coming years. The Na- 
tional Report provides details of the installed nuclear power plants 
in India and the future programme. Retrofitting of essential safety 
features in existing plants have become a necessity to meet the 
rigorous safety standards and for improved availability. Major 
changes already implemented in the current plants are highlighted 
in the report. The Pressurized Heavy Water Reactor at Narora of 
235 MW(e) capacity has attained criticality in April "89. As this is a 
forerunner of many more reactors of similar type planned, various 
improvements like provision of two fast acting shutdown systems 
supplemented by a slow acting Automatic Liquid Poison Injection 
system, addition of a Supplementary Control Centre, incorporation 
of a computerized data acquisition system, etc. are described with 
emphasis on indegenisation. A nuclear training simulator has been 
built and is getting commissioned. A number of such simulators are 
planned for operator training. The future thrust areas will be in- 
creased use of larger number of microprocessor based systems for 
discrete applications and networking, validation and qualification of 
software used, development of Robots for maintenance and inser- 
vice inspection, etc. The strategies of man-power management to 
handle the expanding programme is touched upon in the report. 
(author). 


16903 (IWG-NPPCI-90/1, pp. 66-70) Summary of develop- 
ments and future projects in nuclear power plant contro! and 
instrumentation in the Netherlands. Plas, Y. van der (Ministry of 
Social Affairs and Employment, Voorburg (Netherlands). Nuclear 
Safety Dept.). international Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Nuclear Power Plant Control 
and Instrumentation. Nov 1990. (CONF-8905374—: Technical com- 
mittee meeting of the international working group on nuclear power 
plant control and instrumentation, Vienna (Austria), 8-10 May 
1989). In Nuclear Power Plant Control and Instrumentation 1989: 
Proceedings of a technical committee meeting held in Vienna, 8-10 
May 1989. 105p. Order Number DE91627673. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A general view is given on the developments and trends due to 
instrumentation and control of the two nuclear power plants in the 
Netherlands around the year 1989. Several projects, under which 
for classification of systems and components and for emergency 
operating procedures, are executed in both plants. An OSART mis- 
sion initiated a project to make possible the periodic test of safety 
commands during operation. An other large project concerned the 
replacement of the process presentation system in Nuclear Power 
Plant Borssele. In the article several other developments due to 
the application of | and C in existing plants are outlined generally. 
Since 1974, no new nuclear power plants have been constructed 
in the Netherlands. (author). 2 figs. 


16904 (IWG-NPPCI-90/1, pp. 70-72) Report on the control 
and instrumentation of nuclear power plants in Switzerland. 
Voumard, A. (Office Federal de l’Energie, Wuerenlingen (Switzer- 
land). Div. Principale de la Securite des Installations Nucleaires). 
International Atomic Energy Agency, Vienna (Austria). Intemational 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. Nov 1990. (in French). (CONF-8905374—: Technical 
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committee meeting of the international working group on nuclear 
power plant contro! and instrumentation, Vienna (Austria), 8-10 
May 1989). In Nuclear Power Plant Control and Instrumentation 
1989: Proceedings of a technical committee meeting held in Vi- 
enna, 8-10 May 1989. 105p. Order Number DE91627673. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Five NPPs are in operation in Switzerland. There are no new 
plants under construction at present or planned in the near future. 
In the field of | and C, efforts are essentially directed to maintaining 
high performance and to improving the safety of the plants in 
operation. Three of these plants are about 20 years old and a sig- 
nificant part of their | and C equipment has to be replaced. This is 
an ongoing process which is carried out stage by stage during the 
annual shutdown. Measures to avoid or mitigate severe accidents, 
including core melting, have been taken or are planned. (author). 


16905 (IWG-NPPCI-90/1, pp. 72-75) Nuclear Power Plant 
Control and instrumentation in Pakistan. Igleem, J. (Pakistan 
Atomic Energy Commission, Islamabad (Pakistan)); Hashmi, J.A.; 
Siddiqui, Z.H. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Nuclear Power Plant Control 
and Instrumentation. Nov 1990. (CONF-8905374—: Technical com- 
mittee meeting of the international working group on nuclear power 
plant control and instrumentation, Vienna (Austria), 8-10 May 
1989). In Nuclear Power Plant Control and Instrumentation 1989: 
Proceedings of a technical committee meeting held in Vienna, 8-10 
May 1989. 105p. Order Number DE91627673. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Nuclear reactors generate 15% of the world’s supply electric 
power. The substantial growth in world energy demand is inevitably 
continuing throughout the next century. Nuclear power which has 
already paid more than enough for itself and its development, will 
provide increasing share of electricity production both in the devel- 
oped and developing countries. For Pakistan with limited natural 
resources such as oil, gas, and fully tapped hydel power, nuclear 
power is the only viable option. However, things are not simple for 
developing countries which embark on nuclear power program. A 
technical infrastructure shoukd be established as it has been shown 
by the experience of Control and instrumentation of the Karachi 
Nuclear Power Plant. The national report describes the program of 
Pakistan Atomic Energy Commission in (NPP) Computers, Control 
and Instrumentation for design, construction, operation, and main- 
tenance of nuclear power piants. (author). 


16906 (IWG-NPPCI-90/1, pp. 76-79) Report on the status of 
instrumentation and control in Swedish nuclear power plants. 
Blomberg, P.E. (Studsvik AB, Nykoeping (Sweden)). International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Nuclear Power Piant Control and Instrumentation. Nov 
1990. (CONF-8905374-: Technical committee meeting of the 
international working group on nuclear power plant control and in- 
strumentation, Vienna (Austria), 8-10 May 1989). In Nuclear Power 
Plant Control and Instrumentation 1989: Proceedings of a technical 
committee meeting held in Vienna, 8-10 May 1989. 105p. Order 
Number DE91627673. Source: OSTI; NTIS (US Sales Only); INIS. 

During 1988 the twelve nuclear power units in Sweden gener- 
ated 69 TWh, which was 45% of the total electric power produced 
in Sweden. The production capacity of the nuclear power plants in- 
creased successively by upgrading the units to higher nominal 
power levels. The paper presents an overview of activities on con- 
trol and instrumentation in the following: maintenance, renewal of 
the | and C systems, training. The operational data of Swedish re- 
actor units are presented. (author). 1 tab. 


16907 (IWG-NPPCI-90/1, pp. 79-84) Nuclear Power Plant 
Control and Instrumentation activities in the United Kingdom. 
Goodings, A. (UKAEA Atomic Energy Establishment, Winfrith 
(UK)). International Atomic Energy Agency, Vienna (Austria). Inter- 
national Working Group on Nuclear Power Plant Control and 
Instrumentation. Nov 1990. (CONF-8905374—: Technical committee 
meeting of the international working group on nuclear power plant 
control and instrumentation, Vienna (Austria), 8-10 May 1989). In 
Nuclear Power Plant Control and Instrumentation 1989: Proceed- 
ings of a technical committee meeting held in Vienna, 8-10 May 
1989. 105p. Order Number DE91627673. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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The paper describes the status of the NPP control and 
instrumentation in the United Kingdom. The general technology un- 
derlying most aspects of power reactor C and | in the UK has not 
altered since the last progress report although there have been 
many improvements in detail. In one field, however, that of com- 
puter applications, the change has almost been one of kind rather 
than degree. The following fields are briefly described: The status 
of nuclear power in the UK, the development of sensors, the devel- 
opment of electronic equipment, signal processing - information 
technology, quality assurance and the validation and verification of 
software, expert systems, training simulators. (author). 1 ref. 


16998 (IWG-NPPCI-90/1, pp. 84-89) Main principles of 
modern control and protection system equipment (CPSE) de- 
velopment for nuclear research reactors. Zhernov, V.S. (State 
Committee for the Utilization of Atomic Energy, Moscow (USSR). 
Union Research Inst. of Instrumentation); Kalenskij, M.S.; 
Pronyakin, A.V. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Nuclear Power Plant Control 
and Instrumentation. Nov 1990. (CONF-8905374-: Technical com- 
mittee meeting of the international working group on nuclear power 
plant control and instrumentation, Vienna (Austria), 8-10 May 
1989). In Nuclear Power Plant Control and Instrumentation 1989: 
Proceedings of a technical committee meeting held in Vienna, 8-10 
May 1989. 105p. Order Number DE91627673. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The problem of developing unified control and protection system 
(CPS) hardware on the basis of modern elements is actual in the 
USSR. The main requirement for CPS is connected with a provi- 
sion of reactor operation safety, besides, it is necessary to reduce 
duration of idle time. The further increase of | and C automation 
level should be considered as one of the most important way for 
solving the safety problems. In this connection the main principals 
of the control and protection system design based on microproces- 
sors are considered. The proposed CPS is divided into three 
subsystems: protection subsystem, control subsystems and moni- 
toring subsystem. The control and monitoring subsystems receive 
information from the protection subsystem through galvanically in- 
sulated communication line. The transfer of information between 
subsystems is performed in dynamic mode. (author). 1 fig. 


16909 (IWG-NPPCI-90/1, pp. 90-92) Improvement in the 
satety of RBMK-type nuclear power reactors. Adamov, E.O. 
(Research and Development Inst. of Power Engineering, Moscow 
(USSR)); Cherkashov, Yu.M.; Kondrat’ev, V.V. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and Instrumentation. Nov 1990. 
(CONF-8905374—: Technical committee meeting of the 
international working group on nuclear power plant control and in- 
strumentation, Vienna (Austria), 8-10 May 1989). In Nuclear Power 
Plant Control and Instrumentation 1989: Proceedings of a technical 
committee meeting held in Vienna, 8-10 May 1989. 105p. Order 
Number DE91627673. Source: OSTI; NTIS (US Sales Only); INIS. 

At present the Chernobyl lesson has a decisive influence on the 
USSR nuclear development and will influence it for a long time. As 
a result, the nuclear power plant safety criteria are being revised in 
the USSR and the requirements for NPP become more rigid. This 
paper describes briefly the status of the work being done in USSR 
to increase the RBMK-type reactor safety. The first step of the 
work was finished in 1988, in the nearest three years this works 
will be continued. From the Soviet experts point of view the 
channel-type uranium graphite reactors in spite of the Chernobyl 
accident keep the possibility to be used as one of the nuclear 
power engineering branches. (author). 


16910 (IWG-NPPCI-90/1, pp. 92-96) Nuclear Power Plant 
Control and instrumentation in Italy: Recent deve 

and future perspectives. Santandrea, E. (ENEA, Rome (Italy)). 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. Nov 1990. (CONF-8905374—: Technical committee meeting of 
the international working group on nuclear power plant control and 
instrumentation, Vienna (Austria), 8-10 May 1989). In Nuclear 
Power Plant Control and Instrumentation 1989: Proceedings of a 
technical committee meeting held in Vienna, 8-10 May 1989. 
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105p. Order Number DE91627673. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The result of the “referendum” in Italy in November 1987 led to 
cut-back nuclear activities in Italy, as far as both construction and 
operation on nuclear plants are concerned. A new PEN (National 
Energy Plan), calls, however, for a programme of research and in- 
dustrial development of reactors with inherent and passive safety 
features. ENEA is now engaged in a critical analysis and compari- 
son of different concepts, particularly aimed on safety and 
environmental and social impact. A particular attention is devoted 
to relevant subsystems and components with high innovation de- 
gree. For the Control System and Instrumentation there is the aim 
to define rules and design criteria, by evaluating the impact of 
inherent safety goals on the C and | design. The effort on man- 
machine interface is considered essential to increase safety and 
efficiency of advanced reactors. In the frame of the new National 
Energy Plan, the ENEA effort in the Ci area is part of a more gen- 
eral Industrial Promotion Program oriented to optimize the plant 
process, reducing the environmental impact of energy systems. In 
such an effort, some questions can be solved by knowledges origi- 
nally developed in the nuclear and aero-spatial field. So, the 
national industrial promotion program, tends to transfer to industrial 
application the developed competencies on disciplines like: Soft- 
ware engineering and reliability; engineering of diffused systems 
and local networks; electromagnetical compatibility; industrial diag- 
nostic; expert systems in industrial applications; modelling and 
simulators; “intelligent” detection systems and sensors; process op- 
timization. (author). 3 tabs. 


16911 (IWG-NPPCI-90/1, pp. 96-100) Progress in instru- 
mentation and control in the Federal Republic of Germany. 
Basti, W. (Gesellschaft fuer Reaktorsicherheit mbH (GRS), Garch- 
ing (Germany, F.R.)). International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Nuclear Power Plant 
Control and Instrumentation. Nov 1990. (CONF-8905374—: Techni- 
cal committee meeting of the international working group on 
nuclear power plant contro! and instrumentation, Vienna (Austria), 
8-10 May 1989). In Nuclear Power Plant Control and Instrumenta- 
tion 1989: Proceedings of a technical committee meeting held in 
Vienna, 8-10 May 1989. 105p. Order Number DE91627673. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The development of | and C in the Federal Republic of Germany 
is influenced mainly by three factors, the stagnation to order new 
plants, the need to retrofit operating plants, and the fast technologi- 
cal progress in electronics. Since the life time of | and C in a plant 
is about one third of the overall plant life, there is enough impact 
onto developing | and C using new technologies. This leads to 
more extensive use of signal processing by means of computers 
and to the introduction of algorithms for providing higher level 
information. Presentation techniques employ colored graphics or di- 
agrams on CRTs, which in term can be used to initiate manual 
contro! actions. Advanced control room concepts aim at operator 
information which is adapted to the process situation. New method- 
ologies focus on advanced information tasks like diagnosis and 
prognosis. In addition midterm research work started on develop- 
ments for new | and C concepts. (author). 


16912 (IWG-NPPCI-90/1, pp. 101-102) Recent develop- 
ments of and future prospects for nuclear power plant 
instrumentation and control in Belgium. Naisse, J.C. 
(TRACTEBEL, Brussels (Belgium)). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Nuclear 
Power Plant Control and Instrumentation. Nov 1990. (CONF- 
8905374—: Technical committee meeting of the international 
working group on nuclear power pliant control and instrumentation, 
Vienna (Austria), 8-10 May 1989). In Nuclear Power Plant Control 
and Instrumentation 1989: Proceedings of a technical committee 
meeting held in Vienna, 8-10 May 1989. 105p. Order Number 
DE91627673. Source: OSTI; NTIS (US Sales Only); INIS. 

The production of electricity in Belgium is covered for almost 
70% by seven nuclear power plants all of pressurized water reac- 
tor type. Four major topics are representative of the evolution of 
nuclear power production in Belgium: The suspentions of the stud- 
ies for the new Belgian PWR unit (DOEL 5), the commissioning of 
the simulators in DOEL and TIHANGE, the revamping of the oldest 


nuclear units, the studies of new storage installations for radioac- 
tive waste. The delay imposed on the construction of DOEL 5 will 
allow to go further into the examination of the implications arising 
from the new technologies in | and C. The use modern | and C 
systems for modifications in existing plants will allow a better esti- 
mation of their advantages and disadvantages. (author). 


16913 (IWG-NPPCI-90/1, pp. 102-103) Nuclear Power Plant 
Control and Instrumentation activities in Argentina during 
1987-1989. Lorenzetti, J.R. (Comision Nacional de Energia Atom- 
ica, Buenos Aires (Argentina)). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Nuclear 
Power Plant Control and Instrumentation. Nov 1990. (CONF- 
8905374—-: Technical committee meeting of the international 
working group on nuclear power pliant contro! and instrumentation, 
Vienna (Austria), 8-10 May 1989). In Nuclear Power Plant Contro/ 
and Instrumentation 1989: Proceedings of a technical committee 
meeting held in Vienna, 8-10 May 1989. 105p. Order Number 
DE91627673. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes the status of the NPP Control and Instru- 
mentation in Argentina. The following fields are very briefly 
described: Dynamic analysis, plant simulator, plant backfitting, in 
service inspection, robotics and tools, man-machine communica- 
tion. (author). 


16914 (JAERI-M—90-152) General criteria for the structural 
design of the HTTR control rods. Nishiguchi, Isoharu (Japan 
Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai 
Research Establishment); Tachibana, Yukio; Motoki, Yasuo; Sh- 
iozawa, Shusaku. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Sep 1990. 36p. (in Japanese). Order Number 
DE91772175. Source: OSTI; NTIS (US Sales Only); INIS. 

General criteria for the structural design of the HTTR control 
rods are given. A notable benefit on the control rod design is that 
the control rods are replaceable. Therefore, damage to the struc- 
tural metal is essentially acceptable as long as its functions to 
shut-down and control the reactivity are secured. In the general cri- 
teria, it is prescribed that a control rod should be replaced when it 
is subjected to a service condition which is severer than that set up 
for the integrity evaluation for repeated use. A design code based 
on the general criteria is also given. (author). 


16915 (KAERVRR-902/89) NPA (Nuclear Plant Analyzer) 
development. Kim, Dong Su (Korea Atomic Energy Research 
Inst., Daeduk (Republic of Korea)); Chae, Sung Ki; Chang, Won 
Pyo. Korea Atomic Energy Research Inst., Daeduk (Republic of 
Korea). Jun 1990. 305p. (In Korean). Order Number DE91630960. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The operator's response to a nuclear plant emergency situation 
depends on the system transient behavior even though the initia- 
tion of the transient is recognized, so that it is necessary for 
operators to predict how the piant will go on and what the unmea- 
surable safety parameters will be. In order to answer these 
concernings, NPA which simulates system behaviors fast and real- 
istically would be one of the desirable options. For this reason, the 
objective of this research program is primarily to develop a conve- 
nient and efficient NPA which could help the operators decide the 
operating procedures by simulating the system with fast running 
mode during piant transients. (author). 


16916 (UJV-9033-A) SAM - a code for the technologic 
equipment operation monitoring. User’s manual. Jirsa, P.; 
Kadecka, P. Ustav Jaderneho Vyzkum:: CSKAE, Rez (Czechosio- 
vakia). Mar 1990. 9p. Order Number DE91630617. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A short description is given of the technological equipment oper- 
ation monitoring program. The program is based on the digital 
processing of the noise signal from a monitored equipment sensor 
using Piety’s algorithm. The algorithm was implemented in the in- 
teractive version on an IBM-PC/AT microcomputer. (author). 


16917 (VTT-SYMP-109-Vol.1, pp. 95-106) Intelligent inte- 
frace design criteria. Sicard, Y. (Joseph Fourier University, 
Grenoble (France)); Siebert, S.; Thebault, M.H. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507—: Semi- 
nar on artificial intelligence in nuclear power plants, Helsinki 
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(Finland), 10-12 Oct 1989). In Artificial intelligence in nuclear 
power plants. 425p. Order Number DE91626180. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Optimum adequation between control means and the capacities 
of the teams of operators is sought for to achieve computerization 
of control and monitoring interfaces. Observation of the diagnosis 
activity of populations of operators in incident situations on a simu- 
lator enables design criteria well-suited to the characteristics of the 
detection, interpretation of symptoms and incident location tasks to 
be defined. A software tool based on a qualitative approach en- 
ables the design process to be systematized. 


16918 (VTT-SYMP-109-Vol.1, pp. 41-58) A framework for 
modelling the behaviour of a process control operator under 
stress. Kan, C-C.F. (City University, London (UK)); Roberts, P.D.; 
Smith, |.C. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
1990. (CONF-8910507-: Seminar on artificial intelligence in nu- 
clear power plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial 
intelligence in nuclear power plants. 425p. Order Number 
DE91626180. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper proposes the basis for a framework for modelling ef- 
fects of stress on the behaviour of a process control plant operator. 
The qualitative effects of stress on the cognitive processing ability 
of the operator are discussed. Stress is thought to mainly decrease 
the reasoning ability of the operator. The operator will experience 
increased rigidity in problem solving and the narrowing of his atten- 
tion and perceptual field. At the same time, the operator will be 
increasingly reluctant in admitting that wrong decisions have been 
committed. Furthermore, he will revert to skill-based behaviours. 
The direct consequence of stress on the decision making mecha- 
nism of the operator is the selection of inappropriate choice of 
action. A formal representation of decision errors is proposed and 
various techniques are suggested for representing various mecha- 
nisms for decision error making. The degree of experience 
possessed by the operator is also an important factor to the opera- 
tor's tolerance of stress. The framework also allows the experience 
of the operator to be integrated into the model. Such an operator 
mode! can be linked to a plant simulator and the complete behav- 
iour of the plant then be simulated. 


16919 (VTT-SYMP-—109-Vol.1, pp. 33-40) The useability of 
expert systems. Martin, D.J. (Atomic Energy Control Board Ot- 
tawa, Ontario (Canada)). Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). 1990. (CONF-8910507—: Seminar on artificial intelligence 
in nuclear power plants, Helsinki (Finland), 10-12 Oct 1989). In Ar- 
tificial intelligence in nuclear power plants. 425p. Order Number 
DE91626180. Source: OSTI; NTIS (US Sales Only); INIS. 

This talk presents the case that it is the user of an Expert 
System (ES), and the user alone, who must decide on the accept- 
ability of such a system. Further, the useability of an ES is 
principally a function of the user interface: if a system takes a long 
time to learn, it will not be used effectively. Some ES are imple- 
mented on computers with command line interfaces. It is shown 
(via a live demonstration using a computer) that such systems 
restrict the Al professiona’s ability to deliver a system which is sat- 
istactory from the use’s viewpoint: the limitations of the computer 
system will dictate the user interface, independently of the user re- 
quirements. Only a computer system with a graphical interface can 
supply the versatility and functionality required by the user. Exam- 
ples of graphical interface facilities are given. 


16920 (VTT-SYMP-—109-Vol.1, pp. 71-82) Knowledge repre- 
sentation and knowledge base design for operator advisor 
system. Hangos, K.M. (Hungarian Academy of Science, Budapest 
(Hungary). Computer and Automation Institute); Sziano, T.; Tapol- 
cai, L. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. 
(CONF-8910507—: Seminar on artificial intelligence in nuclear 
power plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial intel- 
ligence in nuclear power plants. 425p. Order Number 
DE91626180. Source: OSTI; NTIS (US Sales Only); INIS. 

The problems of knowledge representation, knowledge base 
handling and design has been described for an Operator Advisor 
System in the Paks Nuclear Power Plant. The Operator Advisor 
System is to be implemented as a part of the 5th and 6th unit. The 
knowledge of the Operator Advisor system is described by a few 
elementary knowledge items (diagnostic event functions, fault 
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graph, action trees), weighted directed graphs have been found as 
their common structure. List-type and relational representation of 
these graphs have been used for the on-line and off-line part of the 
knowledge base respectively. A uniform data base design and han- 
dling has been proposed which consists of a design system, a 
knowledge base editor and a knowledge base compiler. 


16921 (VTT-SYMP-109-Vol.1, pp. 149-160) A diagnostic ex- 
pert system for a boiling water reactor using a dynamic 
model. Sonoda, Y. (NAIG, Kawasaki City (Japan). Nuclear Engi- 
neering Dept.); Kanemoto, S.; Imaruoka, H. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507-: Semi- 
nar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). In Aprtificia/ intelligence in nuclear 
power plants. 425p. Order Number DE91626180. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A diagnostic expert system for abnormal disturbances in a BWR 
(Boiling Water Reactor) plant has been developed. The peculiar 
feature of this system is a diagnostic method which combines artifi- 
cial intelligence technique with numerical analysis technique. The 
system has three diagnostic functions, (1) identification of anomaly 
position (device or sensor), (2) identification of anomaly mode and 
(3) identification of anomaly cause. Function (1) is implemented as 
follows. First, a hypothesis about anomaly propagation paths is 
built, up by ‘qualitative reasoning, using knowledge of causal rela- 
tions among observed signals. Next, the abnormal device or sensor 
is found by applying model reference method and fuzzy set theory 
to test the hypothesis, using knowledge of plant structure and func- 
tion, heuristic strategy of diagnosis and module type dynamic 
simulator. This simulator is composed of basic transfer function 
modules. The simulation model for the testing region is built up au- 
tomatically, according to the requirement from the diagnostic task. 
Function (2) means identification of dynamic characteristics for an 
anomaly. It is realized by tuning model parameters so as to repro- 
duce the abnormal signal behavior using the non-linear programing 
method. Function (3) derives probable anomaly causes from 
heuristic rules between anomaly mode and cause. A basic plant 
dynamic model was built up and adjusted to dynamic characteris- 
tics for one BWR plant (1100MWe). In order to verify the diagnostic 
functions of this system, data for several abnormal events was 
compiled by modifying this model. The diagnostic functions were 
proved useful, through the simulated abnormal data. 


16922 (VTT-SYMP-—109-Vol.1, pp. 161-169) A prototype ex- 
pert system for advising operational procedures. Ohi, T. 
(Central Research Laboratory, Mitsubishi Electric Corporation, 
Hyogo (Japan). Energy Science and Technology Department); 
Saiki, A.;  Terashita, N.; Sasaki, K. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507—: Semi- 
nar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). In Artificial intelligence in nuclear 
power plants. 425p. Order Number DE91626180. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Development of an operator support system has come to be an 
important subject for Nuclear Power Plants. An expert system for 
advising operational procedures for nuclear power plants was de- 
veloped to provide operators with adequate operation plans. The 
system consists of two parts. One is the operation interpretation 
module that uses the knowledge base of operational procudures 
represented in the form of an extended Petri net model. The other 
is the operation consultation module that uses a hierarchical quali- 
tative model of a nuclear power plant. The structure of each 
knowledge base and the method of inference to generate adequate 
operations plan were investigated. The availability of our concept 
has been confirmed by the protorype system for CVCS (Chemical 
and Volume Control System) of PWR. This concept can be applied 
to the operator support system to supply operation guidance under 
anomalous pliant conditions. 


16923 (VTT-SYMP--109-Vol.1, pp. 107-118) Quis custodiet 
quem? (Who is in charge). Senders, J.W. (University of maine, 
Orono, Maine (USA)). Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). 1990. (CONF-8910507—: Seminar on artificial intelligence 
in nuclear power plants, Helsinki (Finland), 10-12 Oct 1989). In Ar- 
tificial intelligence in nuclear power plants. 425p. Order Number 
DE91626180. Source: OSTI; NTIS (US Sales Only); INIS. 





The introduction of Artificial Intelligence into Nuclear Power Plant 
control rooms may have some unexpected and undersired psycho- 
logical effects on the control room operators of the plant. These will 
arise from problems of ‘interpersonal’ relationships between Artifi- 
cial Intelligences (Al) and Natural Intelligences (NI). Some of them 
will stem especially trom a perception of loss of control over the 
work and the working environment. The discuss why perceptions of 
loss of control might arise, what some of the effects might be, and 
propose some ways of preven'ing their occurrence or overcoming 
their effects. 


16924 (VTT-SYMP-—109-Vol.1, pp. 119-133) A framework for 
operator support systems tor CANDU. Lupton, L.R. (Atomic En- 
ergy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.); Lipsett, JJ.; Shah, R.R. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507—: Semi- 
nar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). In Artificial intelligence in nuclear 
power plants. 425p. Order Number DE91626180. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The size and complexity of nuclear power plants has increased 
significantly in the last 20 years. There is a general agreement that 
both plant safety and availability can be enhanced by providing the 
operator with more operational support if that can be cone without 
overloading him/her with unnecessary information. Recent 
advances in computer technology provide opportunities for imple- 
menting operator support systems that are significantly different 
from the ones based on the more conventional technologies used 
in plant control rooms. In particular, artificial intelligence (Al) and 
the related technologies will play a major role in the development 
of innovative methods for information processing and presentation. 
Our approach to these technologies is that they must be integrated 
into the overall management and control philosophy of the plant 
and are not to be treated as vehicles to implement point solutions. 
The underlying philosophy behind this approach and the design 
objectives and goals for the CANDU 3 control centre are discussed 
in this paper. Operator support systems will integrate into the over- 
all controll philosophy by complementing the operator. There is 


also a role for such systems in assisting the operator be a ‘situa- 
tion manager’ organizing, managing and planning the running of 
the plant. Four support systems that invorporate the underlying phi- 
losophy are described. 


16925 (VTT-SYMP—109-Vol.1, pp. 197-218) Early detection 
and diagnosis of plant anomalies using parallel simulation and 
knowledge engineering techniques. Ness, E. (OECD Haken Re- 
actor Project, Hakden (Norway)); Berg, Oe.; Soerenssen, A. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
8910507-: Seminar on artificial intelligence in nuclear power 
plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial intelligence 
in nuclear power piants. 425p. Order Number DE91626180. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A conventional alarm system in a nuclear power plant surveys 
pressures, temperatures and similar physical quantities and triggers 
if they get too high or too low. To avoid false alarms for a dynamic 
process, the alarm limits should be rather wide. This means that a 
disturbance may develop quite a bit before it is detected. In order 
to get warnings sufficiently early to avoid taking drastic counter- 
measures in restoring normal plant conditions, the alarm limits 
should be put close to the desired operating points. As a extension 
of several years’ activity on alarm reduction methods, the OECD 
Halden Reactor Project started in 1985 to develop a fault detection 
system based on the application of reference models for process 
sections. The system looks at groups of variables rather than sin- 
gle variables. In this way each variable within the group may have 
a legal value, but the group as a whole may indicate that some- 
thing is wrong. Therefore faults are detected earlier than by 
conventional alarm systems, even in dynamic situations. Reference 
models for the feedwater system of a PWR nuclear power plant 
have been successfully evaluated with real process data. A test in- 
Stallation is now running on the Loviisa NPP, Finland. 


16926 (VTT-SYMP—109-Vol.1, pp. 171-183) The comput- 
erised procedure system COPMA and its user intertace. 
Krogsaeter, M. (OECD Haken Reactor Project, Halden (Norway)); 
Larsen, J.; Nilsen, S.; Oewre, F. Valtion Teknillinen 
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Tutkimuskeskus, Espoo (Finland). 1990. (CONF-8910507—: Semi- 
nar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). In Artificial intelligence in nuclear 
power plants. 425p. Order Number DE91626180. Source: OSTI; 
NTIS (US Sales Only); INIS. 

At the OECD Halden Reactor Project, the COPMA system has 
been developed in order to investigate whether procedures can be 
executed more safety and efficiently if they are computerised, i.e. if 
the operator uses a CRT-based system instead of written manuals. 
Procedures are entered in a procedure data base using PED, a 
procedure editor. Each procedure is given a textual as well as a 
graphical representation. For the textual representation, the lan- 
guage PROLA is used, a language which has been designed for 
simple procedure specification. The COPMA online system lets the 
operator execute procedures that are stored in the procedure data 
base. The operator interface is a screen divided into non- 
overlapping windows each serving a different purpose. All 
commands to the system are given by moving a mouse device 
around and clicking buttons on top of the mouse. A procedure con- 
sists of steps, each step containing a number of instructions. The 
operator works on one activity at a time, an activity to be seen as 
a procedure instance. A graph shows the overall procedure (or ac- 
tivity) structure in a window and activity execution is traced in the 
graph. Another windows shows the instructions of the step currently 
being executed. The operator steps through the activity by select- 
ing whether and how to execute the listed instructions. COPMA 
can maintain the status of several activities in parallel, so that the 
operator can easily switch between different activities. COPMA is 
linked to a PWR nuclear simulator over Ethernet using the TCP/IP 
protocol. This gives a number of advantages as compared to con- 
ventional written procedures, especially the fact that COPMA can 
help collect data from the procedure data base automatically. 


16927 (VTT-SYMP—109-Vol.1, pp. 279-290) Development of 
the automatized system for the NPP operator support and 
monitoring of the operating procedure requirement pertfor- 
mances. Gorelov, A.|. (Research and Development institute of 
Power Engineering, Moscow (USSR)); Michailov, M.N.; Sazanov, 
N.A. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. 
(CONF-8910507-: Seminar on artificial intelligence in nuclear 
power plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial inte/- 
ligence in nuclear power piants. 425p. Order Number 
DE91626180. Source: OSTI; NTIS (US Sales Only); INIS. 

The report represents one of the variants to solve the problem of 
the effective support of the reactor operator and monitoring of the 
maintenance operating procedure requirementperformances based 
on a methodology of hybrid expert system (ES). The requirements 
of operating documentation (OD) in formalized form are entered 
into knowledge base (KB) of expert system and used then to check 
the operator actions and to give him effective information support. 
The system functions are as follows: identification of the reactor 
status; extraction of the operator actions during some given situa- 
tion from the knowledge system base on limitations; graphic 
representation of the present reactor status for the operator and 
his action limitations; determination of the operator conduct during 
some given situation; explanation of the logical output result given 
by the system to the operator; context assistance in the form of the 
hypertext based on operation documentation (OD) for the operator 
on his request; determination of the permissible operator conduct 
during some given situation; hold and output of the information on 
the operator conduct that contradicts OD requirements; entering 
the changes into the data and system knowledge base in the case 
of correction; the system operation protocol. Expected effect: in- 
creasing the supervision efficiency for the NPP maintenance 
operating procedures performance by the operators; giving the ef- 
fective support for the operator under various reactor operations; 
receiving of statistical data to improve OD. 


16928 (VTT-SYMP—109-Vol.1, pp. 311-339) Knowledge 
based or-line vibration monitoring diagnose. Johansson, L.G. 
(ABB Stal Ab, Finspong (Sweden)); Karlsson, A.; Noeremark, A. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
8910507—: Seminar on artificial intelligence in nuclear power 
plants, Helsinki (Finland), 10-12 Oct 1989). in Artificial intelligence 
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in nuclear power plants. 425p. Order Number DE91626180. 
Source: OSTI; NTIS (US Sales Only); INIS. 

ABB STAL developed some years ago a knowledge-based on- 
line vibration analysis system (working-name KOVA). KOVA is 
intended to work together with some type of vibration monitoring 
system, at present it is adapted to TVM 300. KOVA has no control- 
ling function. It will only diagnose the actual situation and give the 
user explanations and proposals for actions to be taken. During the 
developing work, great experience has been gained of the features 
this type of system demands. This paper will present the outlines 
of the application and also discuss how to make diagnoses based 
both on general rules as well as on historical vibration cases for 
that particular unit (or identical units). Another subject that this pa- 
per will outline, is the representation and evaiuation of knowledge. 
KOVA serves as a decision-support system for the operator. Since 
KOVA will often give the operator more than one possible diagno- 
sis as the cause of a fault, it is of great importance to give the 
operator comprehensive explanations and as many facts as possi- 
ble. It is also important to rank the suggested diagnoses in some 
way. In KOVA these demands are effectively supported. The mod- 
els and tools used to realize this functionality will be described in 


this paper. 


16929 (VTT-SYMP—109-Vol.1, pp. 385-391) Range of expert 
system for control, modeling and safely operation in nuclear 
energy. Gorlin, A. (All-Union Research Institute for nuclear Power 
Plant Operation (VNIIAES) USSR Ministry of Nuclear Power, 
Moscow (USSR)); Semenov, S. Valtion Teknillinen Tutkimuskeskus, 
Espoo (Finland). 1990. (CONF-8910507-: Seminar on artificial in- 
telligence in nuclear power plants, Helsinki (Finland), 10-12 Oct 
1989). In Artificial intelligence in nuclear power plants. 425p. Order 
Number DE91626180. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes expert system projects which had been de- 
veloped formerly and are under the development now in NVIIAES 
Institute, Moscow. One of the accomplished systems (PEX) is a 
ES-shell of classical type able to manipulate fuzzy expert assess- 
ments. The system is used as a shell for ES-advisor for MCP 
failures diagnostics and in some applications of the same sort. An- 
other realized system (EDES) is on-line express-diagnostical ES 
for NPP unit emergency regimes identification. EDES is imple- 
mented now as a component of NPP system of control and 
operation conditions diagnostics. Both systems are realized on 
conventional programming languages Pascal and C, respectively. 
The presentation describes current developments in ES as well, in- 
cluding classification system for material researches, the project of 
training ES for second circuit diagnostics based on event tree gen- 
erating and expert planner for neutron-physical three-dimensional 
reactor calculations. All this projects are implemented on different 
versions of PROLOG programming language. 


16830 (VTT-SYMP-109-Vol.1, pp. 377-384) Advisory expert 
system for operator of a test-rig. Janczak, R. (institute of Atomic 
Energy, Otwock-Swierk (Poland)); Machura, M.; Pierzchala, E.; 
Zielczynski, P. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
1990. (CONF-8910507—: Seminar on artificial intelligence in nu- 
clear power plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial 
intelligence in nuclear power piants. 425p. Order Number 
DE91626180. Source: OSTI; NTIS (US Sales Only); INIS. 

A test-rig aimed at simulating the damage conditions during the 
Design Basis Accident (i.e. Loss of Coolant Accident) is being built 
in the Institute of Atomic Energy in Swierk, Poland. The test-rig will 
help to examine the behaviour of the fuel elements used in the 
VVER 440 and VVER 1000 reactors. Operation of the test-rig is 
highly complicated and requires well-trained personnel. An advisory 
expert system MAESTRO (Modular Advisory Expert System for 
Test Rig Operator) has been designed to assist the operator during 
start up, steady state and shut down of installation after the experi- 
ment. The paper presents tasks performed by the advisory system, 
its architecture and flow of control as well as the knowledge repre- 
sentation used and interference mechanisms designed for different 
tasks performed by the system. 


16931 (WHC-SA-1156) Guidelines for evaluation of non- 
Safety Class 1 structural components having effects on Safety 
Class 1 equipment. LaSalle, F.R.; Golberg, P.R.; Mackey, T.C. 
Westinghouse Hanford Co., Richland, WA (USA). Mar 1991. 12p. 
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Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-87RL10930. (CONF-910602—41: American Society of 
Mechanical Engineers (ASME) pressure vessels and piping confer- 
ence, San Diego, CA (USA), 23-27 Jun 1991). Order Number 
DE91012199. Source: OSTI; NTIS; GPO Dep. 

Non-Safety Class 1 piping, vessels, and equipment require sub- 
stantial seismic evaluation to ensure that failure during an 
earthquake does not result in Safety Class 1 equipment pressure 
boundary failure, distortion, or loss of function. Design analysis 
guidelines for non-Safety Class 1 equipment are presented that ad- 
dress applied loads, seismic inertia loads, and damping values. 
Approaches to evaluating existing equipment anchorage, anchor 
bolt allowables, piping contributory masses for support evaluation, 
and proposed allowable stresses are discussed. Proposed allow- 
ables are developed for piping, electrical conduit, and heating and 
ventilation ducting. Applications of the guidelines to nuclear reactor 
and nuclear facilities are discussed. 19 figs., 9 tabs. 


2205 Environmental Aspects 


Refer also to citation(s) 16827, 16984, 17114, 17141, 17204, 
18464, 18471, 19360 


16932 (ANL/CP-72646) Measurement and characterization 
of filtration efficiencies for prefilter materials used in aerosol 
filtration. Sciortino, J. (State Univ. Coll., Fredonia, NY (USA)). Ar- 
gonne National Lab., IL (USA). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
91031364: 5. national conference on undergraduate research, 
Pasadena, CA (USA), 21-23 Mar 1991). Order Number 
DE91010761. Source: OSTI; NTIS; INIS; GPO Dep. 

In applications where the filtration of large quantities of mixed 
(liquid and solid) aerosols is desired, a multistage filtration system 
is often employed. This system consists of a prefilter, a High Effi- 
ciency Particulate Air (HEPA) filter, and any number of specialized 
fitters particular to the filtration application. The prefilter removes 
liquids and any large particles from the air stream, keeping them 
from prematurely loading the HEPA fitter downstream. The HEPA 
fiter eliminates 99.97% of all particulates in the aerosol. The 
specialized filters downstream of the HEPA filter can be used to re- 
move organic volatiles or other vapors. While the properties of 
HEPA filters have been extensively investigated, literature charac- 
terizing the prefilter is scarce. The purpose of this report is to 
characterize the efficiency of the prefilter as a function of particle 
size, nature of the particle (solid or liquid), and the gas flow rate 
across the face of the prefilter. 1 ref., 4 figs. 


16933 (CONF-9105173-2) ORNL fission product release 
tests VI-6. Osborne, M.F.; Lorenz, R.A.; Collins, J.L.; Lee, C.S. 
Oak Ridge National Lab., TN (USA). [1991]. 13p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (USA). DOE 
Contract ACO5-840R21400. From Cooperative Severe Accident 
Research Program (CSARP) review meeting; Bethesda, MD 
(USA); 6-10 May 1991. Order Number DE91012071. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The ORNL fission product release tests investigate release and 
transport of the major fission products from high-burnup fuel under 
LWR accident conditions. The two most recent tests (VI-4 and VI-5) 
were conducted in hydrogen. In three previous tests in this series 
(Vi-1, VI-2, and VI-3), which had been conducted in steam, the oxi- 
dized Zircaloy cladding remained largely intact and acted as a 
barrier to steam reaction with the UOz. Test VI-6 was designed to 
insure significant oxidation of the UO. fuel, which has been shown 
to enhance release of certain fission products, especially molybde- 
num and ruthenium. The BR3 fuel specimen used in test VI-6 will 
be heated in hydrogen to 2300 K; the Zircaloy cladding is expected 
to melt and runoff at ~2150 K. Upon reaching the 2300 K test tem- 
perature, the test atmosphere will be changed to steam, and that 
temperature will be maintained for 60 min, with the three collection 
trains being rated for 2-, 18-, and 40-min periods. The releases 
of ®Kr and '57Cs will be monitored continuously throughout the 
test. Posttest analyses of the material collected on the three trains 
will provide results on the release and transport of Mo, Ru, Sb, Te, 
Ba, Ce, and Eu as a function of time at 2300 K. Continuous moni- 
toring of the hydrogen produced during the steam atmosphere 





period at high temperature will provide a measure of the oxidation 
rate of the cladding and fuel. Following delays in approval of the 
safety documentation and in decontamination of the hot cell and 
test apparatus, test VI-6 will be conducted in late May. 


16934 (INIS-mf—12817, pp. 72-78) Ecological aspects of nu- 
clear power. Horacek, P. (Vyzkumny Ustav Palivoenergetickeho 
Komplexu, Prague (Czechoslovakia)). Ceskoslovenska Vedeck- 
otechnicka Spolecnost, Ceske Budejovice (Czechoslovakia). Dum 
Techniky. 1990. 115p. (In Czech). (CONF-9003260—-: Economic 
and ecological aspects of nuclear power development, Tabor 
(Czechoslovakia), 29-30 Mar 1990). In Economic and ecological 
aspects of nuclear power development. Order Number 
DE91627938. Source: OSTI; NTIS (US Sales Only); INIS. 

The comparison of the per capita specific electricity consumption 
in Czechoslovakia and in industrial countries indicates that a growth 
in consumption can be expected in Czechoslovakia. In view of the 
country’s conditions, fossil fuels are the only enerjy source next to 
nuclear power. As for environmental impacts of nuclear and coal- 
fired power plants, it has been shown that while the radiation load 
is comparable, fly ash, toxic elements and oxides from coal-fired 
plants have a marked adverse impact. The major nuclear power 
problems include the risk of accidents and waste disposal. (J.P.). 


16935 (JAERI-M—90-206) Isopieths of surface air concen- 
tration and surface air absorbed dose rate due to a radioactive 
cloud released trom a stack, (2). Taki, Mitsumasa (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Kobayashi, Hideo; Suzuki, Takasi; Shimizu, Isamu. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1990. 
355p. (In Japanese). Order Number DE91780208. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Various Guides in Japan were revised on March 1989 in order to 
be introduced the concept of the International Commission on Ra- 
diological Protection (ICRP) in Publication 26(1977) into the current 
regulation. This report is made of a revised edition of previously re- 
ported in JAERI-M 82-021, ‘lsopleths of Surface Concentration and 
Surface Exposure Rate due to a Radioactive Cloud Released from 
a Stack’ by our authors, as it is able to adapt new Guides. It is 
made some alterations as follows, (1) to use international S/ unit, 
(2) to use air absorbed dose rate instead of + exposure dose, (3) 
to use unit release rate of 1 GBa/h instead of 1 Ci/h, (4) add to 30 
m and 50 m for release height. The graphs of isopleths of reduc- 
tion scale 1/25,000 or 1/50,000 on the normal map are given with 
the release height (13 height of 0 to 200 m height at about 10~20 
m intervals) and the atmospheric stabilities (6 classes) as parame- 
ters. Calculations of air absorbed dose rate were made using 
Gaussian Plume Model modified the computer code GAMPUL de- 
veloped by T. Hayashi and T. Shiraishi. In the calculation of air 
concentrations and air absorbed dose rates, the vertical diffusion 
depths oz exceeded 1,000 m are assumed to 1,000 m according to 
the Meteorological Guide for the Safety Analysis of Nuclear Power 
Reactor (Japan Nuclear Safety Commission, 1982). Comparison 
between with and without this limitation in oz is made in the case 
of downwind axial surface distributions. (author) 338 figs. 


16936 (JAERI-M-90-234) Radiation shielding provided by 
residential houses in Japan in reactor accidents accompanied 
with atmospheric release. Yamaguchi, Yasuhiro (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Minami, Kentaro. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Jan 1991. 40p. Order Number DE91780318. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The present report describes the radiation shielding effect of 
houses in Japan against the radioactive cloud resulting from a ma- 
jor reactor accident accompanied with atmospheric release. The 
shielding factor of houses, the ratio of indoor exposure rate to out- 
door one, has been studied for the semi-infinite and finite clouds 
which contain -y-emitting radionuclides released from a reactor 
facility. The shielding factor of houses against +-rays from the ra- 
dioactive cloud decreases gradually with release delay time and 
keeps a minimum during the period from 50 to 1000 hours after 
reactor shutdown while Xe predominates in the cloud. Ra- 
dioiodines mixed in the cloud raise slightly the shielding factor, and 
the factor depends little on the shape of the cloud. A set of shield- 
ing factors for the use of emergency planning was consequently 
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proposed as 0.4 for simple ferroconcrete residential house and 0.9 
for other ordinary ones. (author). 


16937 (NUREG/CR-5630) PWR dry containment parametric 
studies. Gido, R.G. (Sandia National Labs., Albuquerque, NM 
(USA)); Williams, D.C.; Gregory, J.J. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Safety Issue Resolution; 
Sandia National Labs., Albuquerque, NM (USA). Apr 1991. 204p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (SAND-90-2339). 
Source: OSTI; NTIS; INIS; GPO. 

Surry was used as a representative dry containment plant for the 
evaluation of possible ways that containment performance could be 
improved. Sensitivity studies using the NUREG-1150 models and 
methodologies were used to estimate the reduction of risk 
potentials resulting from bypass scrubbing and DCH partial depres- 
surization. These studies showed that the greatest reduction of risk 
occurs when bypass releases are mitigated by scrubbing or pre- 
vented. High-pressure DCH are also important. The CONTAIN 
code was used to estimate reduction in peak containment pressure 
resulting from mitigation actions including venting, partial depres- 
surization and ~3 bar with igniters. Limited studies of the benefits 
of venting and inerting were made, but additional investigations are 
needed to complete this area of investigation. A brief discussion 
regarding concepts to mitigate the consequences of bypass is pre- 
sented. CONTAIN-code calculations were performed to investigate 
the possible overpressurization of the containment for the station 
blackout scenario. 30 refs., 24 figs., 17 tabs. 


16938 (PNL-7668) Characterization of the Hanford Site 
and environs. Cushing, C.E. (ed.). Pacific Northwest Lab., Rich- 
land, WA (USA). Mar 1991. 180p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. Order 
Number DE91011049. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) proposes to site, con- 
struct, and operate a new production reactor (NPR) intended to 
produce materials for the US nuclear weapons program. The DOE 
has determined that this proposed action constitutes an action that 
may significantly affect the quality of the human environment; 
therefore, the DOE is preparing an environmental impact statement 
(EIS) to assess the potential impacts of the proposed action and 
reasonable alternatives on the human and natural environment. 
The NPR-EIS is being prepared in accordance with Section 
102(2)(C) of the National Environmental Policy Act of 1969 
(NEPA), as implemented in regulations (40 CFR 1500-1508) 
promulgated by the Council on Environmental Quality (CEQ). Intor- 
mation on the potentially affected environment at the Hanford Site 
and its environs was provided to ANL by PNL in various submis- 
sions during CY-1989, and some of that information was 
consolidated into this report, which is considered to be supporting 
documentation for the NPR-EIS. 93 refs., 35 figs., 46 tabs. 
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Refer also to citation(s) 16439, 16908, 16914, 16991, 16997, 
17126, 17806, 18146, 19338, 19360 


16939 (ANL/CP-71255) Pumping system fault detection 
and diagnosis utilizing pattern recognition and fuzzy inference 
techniques. Singer, R.M. (Argonne National Lab., IL (USA)); 
Gross, K.C.; Humenik, K.E. Argonne National Lab., IL (USA). 
[1991]. 12p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-910648-2: 4. international 
conference on industrial and engineering applications of artificial in- 
telligence and expert systems, Kauai, Hi (USA), 2-5 Jun 1991). 
Order Number DE91011849. Source: OSTI; NTIS; GPO Dep. 

An integrated fault detection and diagnostic system with a capa- 
bility of providing extremely early detection of disturbances in a 
process through the analysis of the stochastic content of dynamic 
signals is described. The sequential statistical analysis of the signal 
noise (a pattern-recognition technique) that is employed has been 
shown to provide the theoretically shortest sampling time to detect 
disturbances and thus has the potential of providing incipient fault 
detection information to operators sufficientiy eariy to avoid forced 
process shutdowns. This system also provides a diagnosis of the 
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cause of the initiating fault(s) by a physical-model-derived 
rule-based expert system in which system and subsystem state un- 
certainties are handled using fuzzy inference techniques. This 
system has been initially applied to the monitoring of the opera- 
tional state of the primary coolant pumping system on the EBR-II 
nuclear reactor. Early validation studies have shown that a rapidly 
developing incipient fault on centrifugal pumps can be detected 
well in advance of any changes in the nominal process signals. 17 
refs., 6 figs. 


16940 (JAERI-M—90-148) Development of methods for gen- 
erating design allowable limits for the HTTR High-Temperature 
Structural Design Code. Hada, Kazuhiko (Japan Atomic Energy 
Research Inst., Oarai, Ibaraki (Japan). Oarai Research Establish- 
ment); Motoki, Yasuo; Baba, Osamu. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Sep 1990. 241p. (In Japanese). Or- 
der Number DE91772209. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This report gives methods for generating the design allowable 
limits for the High-Temperature Structural Design Code for the 
Class 1 Components of the HTTR and their values generated. 
Structural materials involved are the HTTR specification of a nor- 
malized and tempered (NT) material of 2 1/4 Cr-1Mo steel, a 
nickel-base helium-gas corrosion-resistant and heat-resistant su- 
peralloy Hastelloy XR, and two kinds of austenitic stainless steels 
SUS321TB and SUS316. The design allowable limits for the 2 1/ 
4Cr-1Mo steel NT-material HTTR-spec. and the austenitic stainless 
steels are reproduced from the Design Allowable Limits for the Ele- 
vated Temperature Structural Design Guide for the Prototype Fast 
Breeder Reactor 'Monju’ (FBR Code), through examining the appli- 
cability of the these values for 2 1/4Cr-1Mo steel] NT-material to its 
HTTR-specification in which contents of some impurities are low- 
ered so as to maintain sufficient fracture toughness. For Hastelloy 
XR, the material properties are reviewed at first and then the prin- 
ciples are established for generating the design allowable limits, 
because this material is not involved in the FBR Code. Special 
considerations were taken into dynamic recrystallization which is 
developed at high temperatures above about 850degC and in a 
high strain rate range, statistical treatment method of creep rupture 
life data, and a method for developing a creep equation (i.e., a cor- 
relation of creep data from uniaxial creep tests). An evaluation 
guideline for helium environmental effects is also specified. The de- 
sign allowable limits for Hastelloy XR are generated from available 
material data with using a computer code ‘Data MAC-HTTR’ for 
managing and analyzing material properties data. (author). 


16941 (JAERI-M-90-166) Annual report on operation, uti- 
lization and technical development of research reactors and 
hot laboratory: From April 1, 1989 to March 31, 1990. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1990. 183p. (in 
Japanese). Order Number DE91772211. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report describes the activities of the Department of Re- 
search Reactor Operation in fiscal year of 1989. It also presents 
some technical topics on the reactor operation and utilization in de- 
tails. The Department is responsible for operation of the research 
reactors, JRR-2 and JRR-4, and the Hot Laboratory. The research 
reactor JRR-3 was reconstructed to enhance the performance for 
utilization. The first criticality was achieved on March 22, 1989, and 
it subsequently went into operation. In connection with the reactor 
operation, the various research and development activities in the 
area of fuel management, water chemistry, radiation monitoring and 
material irradiation have been made. In the Hot Laboratory, post- 
irradiation examinations of fuels and materials have been carried 
out along with the development of related techniques. (author). 


16942 (JAERI-M-90-221) Sealing performance test for main 
flange of pressure vessel of T2 test section in HENDEL. loka, 
Ikuo (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment); Inagaki, Yoshiyuki; Matsumoto, 
Kiminori; Kondou, Yasuo; Suzuki, Kunihiko; Miyamoto, Yoshiaki; 
Asami, Masanobu. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Dec 1990. 26p. (in Japanese). Order Number 
DE91780254. Source: OSTI; NTIS (US Sales Only); INIS. 

A pressure vessel of T2 test section in helium engineering 
demonstration loop (HENDEL) was fabricated to the same scale of 
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the reactor pressure vessel made of 2(1/4)Cr-1Mo steel in high 
temperature engineering test reactor (HTTR). Also, the sealing 
structure of a main flange of pressure vessel in Tz test section was 
composed of the double metal O-rings and Q-seal which would be 
used in the sealing structure of HTTR. The sealing performance 
test for the main flange of the pressure vessel! in T. test section 
was carried out to confirm the integrity of sealing structure of a 
main flange in HTTR. To test section has been operated about 
7700 hours in previous 18 cycles. The leakage of helium gas from 
inner metal O-ring was measured by the static pressurized process 
under the operating condition of HTTR (helium gas: 400degC, 
40kg/cm?G, 4gk/s). The calculated leakage of helium gas was less 
than 9.6x10~’ atmcenter dotem*/sec. From the result, it is ex- 
pected that the sealing structure of main flange in HTTR would 
maintain the leak tightness in the life. (author). 


16943 (JAERI-M-90-223) Coolant flow of HTTR: Numerical 
study for flwo pattern of coolant under core support plate. ina- 
gaki, Yoshiyuki (Japan Atomic Energy Research Inst., Oarai, 
Ibaraki (Japan). Oarai Research Establishment); Fujimoto, No- 
zomu; Motoki, Yasuo; lyoku, Tatsuo; Maruyama, So; Shiozawa, 
Shusaku. Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 
1990. 35p. (In Japanese). Order Number DE91780255. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The core support plate (CSP) of HTTR supports the core and 
graphite core support structure and transfers their vertical loads to 
the reactor pressure vessel through the core support grid. There 
are thermal insulation structures above the CSP which insulates 
the heat transferred from hot helium gas (950degC) in the hot 
plenum, and the CSP is cooled by cold helium gas (400degC) to 
limit its temperature within an allowable value. There are a primary 
gas duct, auxiliary gas duct and a lot of support columns in the 
coolant flow pass under the CSP. These components may disturb 
the flow distribution of coolant flow and there is the possibility of 
hot spots in the CSP as a result. To clarify the coolant flow pattem 
under the CSP, the numerical study was conducted using a three- 
dimensional hydraulic analysis model and k-e model of turbulence. 
Using the velocity distribution of coolant based on the result of the 
hydraulic analysis, the thermal analysis of the CSP was performed 
and it was confirmed that the unbalance of the coolant flow distri- 
bution caused by the components was not so large as to give hot 
spots in the CSP. (author). 


16944 (JAERI-M—91-002) Study for thermal mixing of 
coolant in core bottom structure of HTTR, 2: Without mixing 
promoter. Inagaki, Yoshiyuki (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Miyamoto, Yoshiaki. Japan Atomic Energy Research inst., Tokyo 
(Japan). Feb 1991. 27p. (In Japanese). Order Number 
DE91780320. Source: OSTI; NTIS (US Sales Only); INIS. 

Numerical and experimental studies were conducted to clarify 
the thermal mixing performance of coolant in the core bottom 
structure of HTTR (High Temperature Engineering Test Reactor). 
The experimental study was carried out using a one-seventh scale 
model of the core bottom structure without a mixing promoter and 
water as testing fluid. The experimental conditions were as follows: 
the temperature differences between hot and cold water at the inlet 
of the test section were 20~40degC, and Reynolds numbers de- 
fined with a diameter of the outlet nozzle were 43,000~83,000. 
The experimental results were compared with the experimental 
ones with the mixing promoter obtained previously to clarify the ef- 
fect of the mixing promoter. The comparison revealed that the hot 
streak of coolant had little effect on the pressurized water cooler 
and the intermediate heat exchanger of the HTTR whether the mix- 
ing promoter was installed or not. Also, the numerical study was 
made using a three dimensional time-dependent flow and heat 
transfer code named STREAM. The experimental and numerical 
results were in good agreement. (author). 


16945 (KAERVRR-846/89) Nuclear date evaluation and 
group constant generation for reactor analysis. Kim, Jung Do 
(Korea Advanced Energy Research Inst., Daeduk (Republic of 
Korea)); Lee, Jong Tai; Gil, Choong Sub. Korea Atomic Energy Re- 
search Inst., Daeduk (Republic of Korea). Jan 1990. 149p. (In 
Korean). Order Number DE91630685. Source: OSTi; NTIS (US 
Saies Only); INIS. 





A new fission-product burnup chain model was developed for 
use in research reactor analysis capable of predicting the burnup- 
dependent reactivity with high precision over a wide range of 
burnup. The new model consists of 63 nuclides treated explicitly 
and one fissile-independent pseudo-element. As a more simple 
one, a 40 explicit nuclides plus one pseudo-element mode! was 
also developed. Effective energy release from a neutron capture in 
a research reactor was evaluated. The results of this work are ca- 
pable of predicting the high burnup behavior of low-enriched 
uranium fueled research reactors and also applicable to the con- 
ventional thermal power reactors. (author). 


16946 (KAERI/RR-860/89) Analysis on the irradiation creep 
and growth of KMRR structural materials of zircaloy-4. Rheem, 
Karp Soon (Korea Advanced Energy Research Inst.,. Daeduk (Re- 
public of Korea)); Lee, Dong Bok; Jeong, Yong Hyun; Kim, Seon 
Jin; Han, Jung Ho; Lee, Duk Hyen. Korea Atomic Energy Research 
Inst., Daeduk (Republic of Korea). Feb 1990. 113p. (In Korean). 
Order Number DE91630686. Source: OSTI; NTIS (US Sales Only); 
INIS. 

With relation to the dimensional stability and mechanical integrity 
of the KMRR core structural materials during the long-term irradia- 
tion, experimental data was provided for analyzing the creep/ 
growth characteristics of zircaloy structural materials, and the opti- 
mum conditions were established for the fabrication, welding and 
heat-treatment of zircaloy alloy for structures to minimize the di- 
mensional changes due to the long term irradiation creep/growth. 
(author). 


16947 (KAERV/RR-863/89) Design review of the KMRR con- 
trol room for the man-machine interface enhancement. Shin, 
Hyun Kuk (Korea Advanced Energy Research Inst., Daeduk (Re- 
public of Korea)); Oh, In Suk; Park, Geun Ok. Korea Atomic 
Energy Research Inst., Daeduk (Republic of Korea). Feb 1990. 
147p. (In Korean). Order Number 0E91630687. Source: OSTI; 
NTIS (US Sales Only); INIS. 

KMRR (Korea multipurpose research reactor) CRDR (control 
room design review) is performed by multidisciplinary team to 
KAERI for man-machine interface (MMI) enhancement in 1989. 
There are several objectives to improve the reliability of operating 
KMRR, the MMU and operating environment for operators, and op- 
timize the control room design features. The approach of this 
research includes establishment of human factors design require- 
ments, analysis of the operating experiance of TRIGA MARK Ii and 
lll, verification with real-size mock-up design. Equipments arrange- 
ment and workspace layout, panel arrangements, indicator and 
controls, especially annunciator design are enhanced and opti- 
mized based on human engineering principles. (author). 


16948 (NUKEM-FuE-87027) Development of manutacturing 
processes for the involute-s compect core. Final report. 
Nukiear-Chemie und -Metallurgie GmbH (NUKEM), Hanau (Ger- 
many, F.R.); Technische Univ. Muenchen (Germany, F.R.). Jul 
1988. 12p. (In German). Order Number DE91773655. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Studies were done for the manufacture of involute-shaped fuel 
plates with staged uranium density and work on assembly tech- 
niques specially developed for the machining of grooved support 
pipes. It was possible to demonstrate that the fabrication of fuel 
piates can be achieved within the specifications demanded whilst 
continuing to use the picture-frame technique introduced for MTR 
fuel plates. The staging of the uranium density within the fuel zone 
is achieved by using two separately-pressed pictures with different 
fuel densities. The manufacture of the grooved carrier tubes for the 
FRM compact core is possible according to the normal machining 
processes; the grooving of the external carrier tube calls for a 
special tooling arrangement due to the relatively small internal di- 
ameter. (orig/DG). 
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Refer also to citation(s) 16376, 16439, 16870, 16872, 16960, 
16961, 16962, 16971, 16975, 16978, 16997, 17133, 17141, 17827, 
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16949 (CONF-901228-2) System transient response to loss 
of off-site power. Sozer, A. Oak Ridge National Lab., TN (USA). 
[1990]. 12p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC05-840R21400. From 6. Miami international s' 
sium on heat and mass transfer; Miami, FL (USA); 10-12 Dec 1990. 
Order Number DE91011367. Source: OSTI; NTIS; INIS; GPO Dep. 

A simuttaneous trip of the reactor, main circulation pumps, sec- 
ondary coolant pumps, and pressurizer pump due to loss of off-site 
power at the High Flux Isotope Reactor (HFIR) located at the Oak 
Ridge National Laboratory (ORNL) has been analyzed to estimate 
available safety margin. A computer model based on the Modular 
Modeling System code has been used to calculate the transient re- 
sponse of the system. The reactor depressurizes from 482.7 psia 
down to about 23 psia in about 50 seconds and remains stable 
thereafter. Available safety margin has been estimated in terms of 
the incipient boiling heat flux ratio. It is a conservative estimate due 
to assumed less than available primary and secondary flows and 
higher than normal depressurization rate. The ratio indicates no in- 
cipient boiling conditions at the hot spot. No potential damage to 
the fuel is likely to occur during this transient. 2 refs., 6 figs. 


16950 (CONF-901276—-) Review of the Advanced Neutron 
Source (ANS) materials irradiation facilities. Goland, A.N. 
(Brookhaven National Lab., Upton, NY (USA)). Oak Ridge National 
Lab., TN (USA). Mar 1991. 97p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract ACO5-840R21400. From Review of 
materials irradiation facilities advanced neutron source: a workshop 
report; Oak Ridge, TN (USA); 5-6 Dec 1990. Order Number 
DE91010432. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the workshop was to document as accurately as 
possible the present and future needs for neutron irradiation ca- 
pacity and facilities as related to the design of the Advanced 
Neutron Source (ANS) which will be the next generation steady- 
state research reactor. The report provides the findings and 
recommendations of the working group. After introductory and 
background information is presented, the discussion includes the 
status of the ANS design, in particular in-core materials irradiation 
facilities design and important experimental parameters. The sum- 
mary of workshop discussions describes a survey of 
irradiation-effects research community and opportunities for ex-core 
irradiation facilities. 20 refs., 2 figs., 4 tabs. (MHB) 


16951 (DPST-73-206) Burnout heat flux with rib contact. 
Hodges, M.W. Savannah River Lab., Aiken, SC (USA). 6 Mar 
1973. 22p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACOS-89SR18035 ;ACOS-76SR00001. Order Number 
DE91010881. Source: OSTI; NTIS; GPO Dep. 

In early 1971, burnout results with a surface contacted by a rib 
were correlated as a function of rib thickness, heater thickness, 
and thermal conductivity. The correlation was thought to include 
the effects of velocity decrease and heat flux increase near the rib. 
An analytical analysis was used to apply these results to a heater 
cooled from two surfaces. A re-analysis of these results indicated 
that the rib nonideality factor is a function of subcooling. An experi- 
mental program was initiated to define the burnout heat flux with 
rib contact for all coolant conditions of interest in SRP reactors. 
This memorandum presents a burnout heat flux correlation for a 
surface contacted by a rib and compares the predicted burnout 
heat fluxes with previous predictions. 6 refs., 13 figs., 2 tabs. 


16952 (HW-34352) Incident relating to abnormally short 
period in H startup of October 3, 1954. Greager, O.H. General 
Electric Co., Richland, WA (USA). Hanford Atomic Products Opera- 
tion. 5 Jan 1955. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO6-76RL01830. (HAN-63992). Order 
Number DE91011431. Source: OSTI; NTIS (US Sales Only); GPO 


The slug rupture outbreak at the H Pile began on October 4, 
1954 and spread to 17 tubes in an area ten rows high and eleven 
rows wide in the near side upper quarter of the pile. The facts con- 
cerning the ruptures have been reported elsewhere and are not 
reviewed. The outbreak has been firmly attributed to unusual oper- 
ating conditions rather than slug type or quality. The Manufacturing 
Department has largely attributed these abnormal conditions to a 
particular startup which occurred October 3, 1954. Based on avail- 
able information regarding the startup we have made a further 
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analysis of the incident. It is the purpose of this document to 
present our general findings and conclusions regarding the inci- 
dent. 


16953 (JAERI-M-90-196) In-pile loop OWL-2 and irradiation 
tests done with it. Suzuki, Shinobu (Japan Atomic Energy 
Research Inst., Oarai, Ibaraki (Japan). Oarai Research Establish- 
ment); Ikeshima, Yoshiaki; Kawano, Masakatsu; Watanabe, 
Hiroyuki; Sato, Hitoshi; Tanaka, Isao. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Nov 1990. 50p. Order Number 
DE91772229. Source: OSTI; NTIS (US Sales Only); INIS. 

The OWL-2 which was built in the JMTR as the biggest water 
loop in Japan has been operating for irradiation service since 
February 1972. The desired objective of the OWL-2, contributing to 
the development of various nuclear fuels and materials for the light 
water power reactor and to reactor engineering, has been so fully 
achieved that the OWL-2 is planned to be dismantled. After the 
dismantling, a loop, needed for the research and development of 
the breeding bianket for the fusion reactor, is going to be installed 
in place of the OWL-2 as a part of the JMTR Modification Program. 
This paper deals with the history of the OWL-2 with an emphasis 
on the technical affairs taken into consideration when designing the 
OWL-2, the irradiation tests, development of the turbine flowmeter, 
results of the surveillance test of the material of the in-reactor tube, 
the knowledge gained in the course of the investigation into the 
cause of transgranular stress corrosion cracking (TGSCC) which 
developed in the wall of the in-reactor tube, and countermeasures 
taken to prevent TGSCC from recurring. (author). 


16954 (ORNL-TM-11794) Oak Ridge Research reactor 
shutdown maintenance and surveillance: Seminannual report, 
April-September 1990. Coleman, G.H.; Laughlin, D.L. Oak Ridge 
National Lab., TN (USA). May 1991. 21p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. Order 
Number DE91011084. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy ordered the Oak Ridge Research Re- 
actor to be placed in permanent shutdown on July 14, 1987. The 
paper outlines routine maintenance activities and surveillance tests 
performed April through September, 1990, on the reactor instru- 
mentation and controls, process system, and the gaseous waste 
fiter system. Preparations are being made to transfer the facility to 
the Remedial Action Program. 6 tabs. (MHB) 


16955 (WSRC-RP-89-619) Gamma-ray induced displace- 
ment in D20 reactors. Baumann, N.P. Westinghouse Savannah 
River Co., Aiken, SC (USA). May 1990. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC09-89SR18035. (CONF- 
900814—18: 7. ASTM-EURATOM symposium on reactor dosimetry, 
Strasbourg (France), 27-31 Aug 1990). Order Number 
DE91009336. Source: OSTI; NTIS; INIS; GPO Dep. 

Gamma-ray damage to tank walls is typically more severe in 
D2O than in H2O moderated lattices because of the much higher 
ratios of slow-to-fast neutron flux. To estimate this effect it was first 
necessary to develop energy dependent gamma-ray displacement 
cross sections for iron. These, along with coupled neutron-gamma- 
ray transport computations, provided a measure of displacement 
damage from this source in SRS reactor tank walls. Gamma-ray 
displacements originating from high energy gammas from neutron 
capture in and near the tank wall exceeded those from gamma 
rays created in the reactor core. The displacements from the com- 
bined gamma sources ranged from 13% to 16% of that due to iron 
atom recoil following neutron capture. 8 refs., 2 figs., 2 tabs. 
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16956 (BNL-44446) The Liquid Annular Reactor System 
(LARS) Propulsion. Powell, J. (Brookhaven National Lab., Upton, 
NY (USA)); Ludewig, H.; Horn, F.; Lenard, R. Brookhaven National 
Lab., Upton, NY (USA). [1990]. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
9004178-3: Vision-21 space travel for the next millenium, 
Cleveland, OH (USA), 3-4 Apr 1990). Order Number DE91010972. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A new concept for very high specific impulse (>2,000 seconds) 
direct nuclear propulsion is described. The concept, termed LARS 
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(Liquid Annular Reactor System) uses liquid nuclear fuel elements 
to heat hydrogen propellant to very high temperatures (~6,000K). 
Operating pressure is moderate (~10 atm), with the result that the 
outlet hydrogen is virtually 100% dissociated to monatomic H. The 
molten fuel is contained in a solid container of its own material, 
which is rotated to stabilize the liquid layer by centripetal force. 
LARS reactor designs are described, together with neutronic and 
thermal-hydraulic analyses. Power levels are on the order of 200 
megawatts. Typically, LARS designs use 7 rotating fuel elements, 
are beryllium moderated and have critical radii of ~100 cm (core L/ 
D +155). 3 refs., 5 figs., 1 tab. 


16957 (SAND-90-1032) Heat transfer and thermal stress 
analyses of the multilayered spherical fuel particles of a parti- 
cle bed space nuclear reactor. Dobranich, D. Sandia National 
Labs., Albuquerque, NM (USA). Mar 1991. 272p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91010699. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The heat transfer and thermal stress performance of a multilay- 
ered, spherical, fuel particle operating in a particle bed, space 
nuclear reactor was investigated. The particle bed reactor is a con- 
cept that offers the benefit of high power-density operation and 
results in a low-mass reactor — an advantage for space-based ap- 
plications. However, such a reactor exposes the spherical fuel 
particles to a harsh thermal and structural environment unique to 
this reactor design. Some of the issues of concern that are ad- 
dressed in this document include (1) radial, contact-point, and 
circumferential temperature gradients; (2) temperature gradient 
thermal stresses; (3) interference thermal stresses; (4) time- 
independent plasticity; (5) time-dependent, high-temperature creep; 
(6) thermal history effects with respect to permanent strain forma- 
tion; (7) temperature-dependent thermal and mechanical material 
properties; and (8) particie-to-particle contact stresses. These is- 
sues were investigated, both analytically and numerically, for a 
relatively low-temperature (~600 K) particle at the inlet of the parti- 
cle bed, and for a relatively high-temperature (~2,500 K) particle at 
the outlet of the particle bed. The one-, two-, and three- 
dimensional results indicate the potential problems and strengths 
inherent in a multilayered fuel particle of a particle bed reactor. 80 
refs., 90 figs., 13 tabs. 
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Refer also to citation(s) 16396, 16401, 16790, 16821, 16823, 
16827, 16873, 16879, 16915, 16931, 16933, 16934, 16937, 16949, 
16952, 17204, 18018, 18047, 18051, 18073, 18579, 18580 


16958 (ANL/CP-70999) TMF2 Vessel! investigation Project 
(VIP) Metallurgical Program. Diercks, D.R.; Neimark, L.A. 
Argonne National Lab., IL (USA). Jun 1990. 3p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-9010185-—27: 18. water reactor 
safety information meeting, Rockville, MD (USA), 22-24 Oct 1990). 
Source: OSTI; NTIS; INIS; GPO Dep. 

The TMl-2 Vessel Investigation Project (VIP) Metaliurgical Pro- 
gram is a part of the international TMI-2 Vessel Investigation 
Project being conducting jointly by the US Nuclear Regulatory 
Commission and the Organization for Economic Co-operation and 
Development (OECD). The overall project consists of three phases, 
namely (1) recovery of material samples from the lower head of 
the TMI-2 reactor, (2) examination and analysis of the lower head 
samples and the preparation and testing of archive material 
subjected to a similar thermal history, and (3) procurement, exami- 
nation, and analysis of companion core material located adjacent to 
or near the lower head material. The specific objectives of the ANL 
Metallurgical Program, which comprises a major portion of Phase 
2, are to prepare metallographic and mechanical test specimen 
blanks from the TMI-2 lower head material, prepare similar test 
specimen bianks from suitable archive material subjected to the 
appropriate thermal processing, determine the mechanical proper- 
ties of the lower vessel head and archive materials under the 
conditions of the core-melt accident, and assess the lower head in- 
tegrity and margin-to-failure during the accident. The ANL work 





consists of three tasks: (1) archive materials program, (2) fabrica- 
tion of metallurgical and mechanical test specimens from the TMI-2 
pressure vessel samples, and (3) mechanical property characteri- 
zation of TMI-2 lower pressure vessel head and archive material. 


16959 (ANL/CP-72611) Margins for an in-plant piping sys- 
tem under dynamic loading. Kot, C.A.; Srinivasan, M.G.; Hsieh, 
B.J. Argonne National Lab., IL (USA). [1991]. 21p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-910602-37: American Society 
of Mechanical Engineers (ASME) pressure vessels and piping con- 
ference, San Diego, CA (USA), 23-27 Jun 1991). Order Number 
DE91011842. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this study is to verify that piping designed ac- 
cording to current practice does indeed have a large margin 
against failure and to quantify the excess capacity for piping and 
dynamic pipe supports on the basis of data obtained in a series of 
high-level seismic experiments (designated SHAM) on an in-plant 
piping system at the HDR (Heissdampfreaktor) Test Facility in Ger- 
many. 4 refs., 6 tabs. 


16960 (BNL-46003) Screening dynamic evaluation of SRS 
cooling water line. Bezier, P.; Shteyngart, S.; Breidenbach, G. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 6p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910602-28: American Society of 
Mechanical Engineers (ASME) pressure vessels and piping conter- 
ence, San Diego, CA (USA), 23-27 Jun 1991). Order Number 
DE91010895. Source: OSTI; NTIS; INIS; GPO Dep. 

The production reactors at the Savannah River Site (SRS) have 
been shut down due to perceived safety concerns. A major con- 
cern is the seismic integrity of the plant. A comprehensive program 
is underway to assess the seismic capacity of the existing systems 
and components and to upgrade them to acceptable levels. The 
evaluation of the piping systems at the SRS is a major element of 
this program. Many of the piping systems at the production reactors 
were designed without performing dynamic analyses. Instead their 
design complied with good design practice for dead weight sup- 
ported systems with proper accommodation of thermal expansion 
effects. In order to gain some insight as to the seismic capacity of 
piping installed in this fashion, dynamic analyses were performed 
for some lines. Since the piping was not seismically supported, the 
evaluations involved various approximations and the results are 
only used as a screening test of seismic adequacy. In this paper, 
the screening evaluations performed for the raw water inlet line are 
described. This line was selected for evaluation since it was con- 
sidered typical of the smaller diameter piping systems at the plant. 
It is a dead weight supported system made up of a run of small di- 
ameter piping which extends for great distances over many dead 
weight supports and through wall penetrations. The results of sev- 
eral evaluations for the system using different approximations to 
represent the support system are described. 2 figs., 4 tabs. 


16961 (BNL-46004) Seismic response analyses for reactor 
facilities at Savannah River. Miller, C.A. Costantino, C.J. (City 
Univ. of New York, NY (USA)); Xu, J. Brookhaven National Lab., 
Upton, NY (USA). [1991]. 7p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-76CH00016. (CONF-910602-27: 
American Society of Mechanical Engineers (ASME) pressure ves- 
sels and piping conference, San Diego, CA (USA), 23-27 Jun 
1991). Order Number DE91010896. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The reactor facilities at the Savannah River Plant (SRP) were de- 
signed during the 1950's. The original seismic criteria defining the 
input ground motion was 0.1 G with UBC [uniform building code] 
provisions used to evaluate structural seismic loads. Later ground 
motion criteria have defined the free field seismic motion with a 0.2 
G ZPA [free field acceleration] and various spectral shapes. The 
spectral shapes have included the Housner spectra, a site specific 
spectra, and the US NRC [Nuclear Regulatory Commission] Reg. 
Guide 1.60 shape. The development of these free field seismic cri- 
teria are discussed in the paper. The more recent seismic analyses 
have been of the following type: fixed base response spectra, fre- 
quency independent lumped parameter soil/structure interaction 
(SSI), frequency dependent lumped parameter SSI, and current 
state of the art analyses using computer codes such as SASSI. 
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The results from these computations consist of structural loads and 
floor response spectra (used for piping and equipment qualifica- 
tion). These results are compared in the paper and the methods 
used to validate the results are discussed. 14 refs., 11 figs. 


16962 (BNL-46005) Seismic analysis of fuel and target as- 
semblies at a production reactor. Braverman, J.|.; Wang, Y.K. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 7p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910602-33: American Society of 
Mechanical Engineers (ASME) pressure vessels and piping confer- 
ence, San Diego, CA (USA), 23-27 Jun 1991). Order Number 
DE91011722. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the unique modeling and analysis consider- 
ations used to assess the seismic adequacy of the fuel and target 
assemblies in a production reactor at Savannah River Site. This 
confirmatory analysis was necessary to provide assurance that the 
reactor can operate safely during a seismic event and be brought 
to a safe shutdown condition. The plant which was originally de- 
signed in the 1950’s required to be assessed to more current 
seismic criteria. The design of the reactor internals and the magni- 
tude of the structural responses enabled the use of a linear elastic 
dynamic analysis. A seismic analysis was performed using a finite 
element model consisting of the fuel and target assemblies, reactor 
tank, and a portion of the concrete structure supporting the reactor 
tank. The effects of submergence of the fuel and target assemblies 
in the water contained within the reactor tank can have a signifi- 
cant effect on their seismic response. Thus, the model included 
hydrodynamic fluid coupling effects between the assemblies and 
the reactor tank. Fluid coupling mass terms were based on formu- 
lations for solid bodies immersed in incompressible and frictionless 
fluids. The potential effects of gap conditions were also assessed 
in this evaluation. 5 refs., 6 figs., 1 tab. 


16963 (BNL-NUREG-45688) A time-dependent event tree 
technique tor modelling recovery tions. Kohut, P.; Fitz- 
patrick, R. Brookhaven National Lab., Upton, NY (USA). [1991]. 6p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). DOE Contract AC02-76CH00016. (CONF-910714—10: Inter- 
national topical meeting on safety of thermal reactors, Portland, 
OR (USA), 21-25 Jul 1991). Order Number DE91010982. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The development of a simplified time dependent event tree 
methodology is presented. The technique is especially applicable 
to describe recovery operations in nuclear reactor accident scenar- 
ios initiated by support system failures. The event tree logic is 
constructed using time dependent top events combined with a 
damage function that contains information about the final state time 
behavior of the reactor core. Both the failure and the success 
states may be utilized for the analysis. The method is illustrated by 
modeling the loss of service water function with special emphasis 
on the RCP [reactor coolant pump] seal LOCA [loss of coolant ac- 
cident] scenario. 5 refs., 2 figs., 2 tabs. 


16964 (BNL-NUREG-45693-Rev.1/91) Use of probabilistic 
safety analyses in severe accident management: Revision. Ne- 
ogy, P.; Lehner, J. Brookhaven National Lab., Upton, NY (USA). 
Jan 1991. 8p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
910714—2-Rev.1: International topical meeting on safety of thermal 
reactors, Portland, OR (USA), 21-25 Jul 1991). Order Number 
DE91009471. Source: OSTI; NTIS; INIS; GPO Dep. 

An important consideration in the development and assessment 
of severe accident management strategies is that while the strate- 
gies are often built on the knowledge base of Probabilistic Safety 
Analyses (PSA), they must be interpretable and meaningful in 
terms of the control room indicators. In the following, the relation- 
ships between PSA and severe accident management are explored 
using ex-vessel accident management at a PWR ice-condenser 
plant as an example. 2 refs., 1 fig., 3 tabs. 


16965 (BNL-NUREG-45702) Contain analysis of hydrogen 
distribution and combustion in PWR dry containments. Yang, 
J.W.; Nimnual, S. Brookhaven National Lab., Upton, NY (USA). 
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[1991]. 14p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (USA). DOE Contract AC02-76CH00016. Order Number 
DE91010977. Source: OST; NTIS; INIS; GPO Dep. 

Hydrogen transport and combustion in a PWR dry containment 
are analyzed using the CONTAIN code for a multi-compartment 
mode! of the Zion plant. The analysis inciudes consideration of 
both degraded core and full core meltdown accidents initiated by a 
small break LOCA. The importance of intercell flow mixing on 
distributions of gas composition and temperature in various com- 
partments are evaluated. Thermal stratification and combustion 
behavior are discussed. 4 refs., 8 figs., 2 tabs. 


16966 (BNL-NUREG-45729) Loss of shutdown margin dur- 
ing PWR refueling. Diamond, D.J.; Hsu, Chia-Jung. Brookhaven 
National Lab., Upton, NY (USA). [1991]. 11p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (USA). DOE 
Contract AC02-76CH00016. (CONF-910714-5: International topical 
meeting on safety of thermal reactors, Portland, OR (USA), 21-25 
Jul 1991). Order Number DE91010355. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A study has been carried out of the frequency and conse- 
quences of misloading fresh fuel assemblies during the reloading 
of a pressurized water reactor. The consequences were in terms of 
losing the required shutdown margin and inadvertent criticality. The 
calculations used a model of a Combustion Engineering reactor 
and considered different patterns of fresh fuel clustered together 
which would be the result of multiple operator errors. The fresh fuel 
had a high U-235 enrichment and was assumed to be loaded with- 
out control element assemblies. Neutronic calculations of shutdown 
margin were complemented by a probabilistic assessment for two 
patterns. The frequencies of getting these patterns of clustered 
fresh fuel assemblies were calculated taking into account the nu- 
merous operator errors and equipment malfunctions that could 
occur during an offload/reload sequence. The study has improved 
understanding of how difficult it is to misload fuel and has quanti- 
fied the loss of shutdown margin and the frequency of occurrence 
for specific misloadings. 7 refs., 3 figs., 2 tabs. 


16967 (BNL-NUREG-45919) Risk effectiveness evaluation 
of surveiliance testing. Kim, |.S. (Brookhaven National Lab., Up- 
ton, NY (USA)); Samanta, P.K.; Martorell, S.; Vesely, W.E. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 6p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (USA). 
DOE Contract AC02-76CH00016. (CONF-910714-6: International 
topical meeting on safety of thermal reactors, Portland, OR (USA), 
21-25 Jul 1991). Order Number DE91010374. Source: OSTI; 
NTIS; INIS; GPO Dep. 

To address the concerns about nuclear power pliant surveillance 
tests, i.e., their adverse safety impact due to negative effects and 
too burdensome requirements, it is necessary to evaluate the 
safety significance or risk effectiveness of such tests explicitly con- 
sidering both negative and positive effects. This paper defines the 
negative effects of surveillance testing from a risk perspective, and 
then presents a methodology to quantify the negative risk impact, 
i.e., the risk penalty or risk increase caused by the test. The 
method focuses on two important kinds of negative effects, namely, 
test-caused transients and test-caused equipment degradations. 
The concepts and quantitative methods for the risk evaluation can 
be used in the decision-making process to establish the safety sig- 
nificance of the tests and to screen the piant-specific surveillance 
test requirements. 6 refs., 2 figs., 2 tabs. 


16968 (CONF-910602-25) A summary of the low upper 
shelf toughness safety margin issue. Merkle, J.G. Oak Ridge 
National Lab., TN (USA). [1991]. 11p. Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC (USA). DOE Contract 
AC05-840R21400. From American Society of Mechanical Engi- 
neers (ASME) pressure vessels and piping conference; San Diego, 
CA (USA); 23-27 Jun 1991. Order Number DE91010775. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The low upper shelf toughness issue has a long history, begin- 
ning with the choice of materials for the submerged arc welding 
process, but also potentially involving the use of A302-B plate. Cri- 
teria for vessels containing low upper shelf materials have usually 
been expressed in terms of the Charpy upper shelf impact energy. 
Although these criteria have had several different bases, the range 
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of limiting values for wall thicknesses approaching 229 mm (9 in.) 
has remained between 54 to 68J (40 to 50 ft Ibs). Allowable values 
for vessels with thinner walls and/or only circumferential low upper 
shelf welds might conceivably be less. A decision on criteria to be 
incorporated into the ASME Code is now being made. Choices to 
be made concern the method for estimating the decrease in upper 
shelf impact energy, flaw geometry for circumferential welds, statis- 
tical significance of toughness values, the choice between Jp and 
Ju, reference pressure, safety factors and the inclusion of tearing 
stability calculations by means of R curve extrapolation. NRC re- 
search programs have contributed significantly to the resolution of 
the low upper shelf issue. These programs embrace all aspects of 
the issue, including material characterization, large scale testing, 
analysis and criteria development. 52 refs., 5 figs. 


16969 (CONF-9104223-1) Identification and initial assess- 
ment of candidate BWR late-phase in-vessel accident 
management strategies. Hodge, S.A. Oak Ridge National Lab., 
TN (USA). 15 Apr 1991. 32p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (USA). DOE Contract AC05- 
840R21400. From United States Nuclear Regulatory Commission 
(USNRC) BMU/GRS (Society for Reactor Safety) accident man- 
agement information exchange meeting; Rockville, MD (USA); 15 
Apr 1991. Order Number DE91010997. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Work sponsored by the United States Nuclear Regulatory Com- 
mission (USNRC) to identify and perform preliminary assessments 
of candidate BWR [boiling water reactor] in-vessel accident 
management strategies was completed at Oak Ridge National Lab- 
oratory (ORNL) during fiscal year 1990. Mitigative strategies for 
containment events have been the subject of a companion study at 
Brookhaven National Laboratory. The focus of this Oak Ridge effort 
was the development of new strategies for mitigation of the late 
phase events, that is, the events that would occur in-vessel after 
the onset of significant core damage. The work began with an 
investigation of the current status of BWR in-vessel accident man- 
agement procedures and proceeded through a_ preliminary 
evaluation of several candidate new strategies. The steps leading 
to the identification of the candidate strategies are described. The 
four new candidate late-phase (in-vessel) accident mitigation 
strategies identified by this study and discussed in the report are: 
(1) keep the reactor vessel depressurized; (2) restore injection in a 
controlled manner; (3) inject boron if control blade damage has 
occurred; and (4) containment flooding to maintain core and struc- 
tural debris in-vessel. Additional assessments of these strategies 


are proposed. 


16970 (CONF-9105173-3-Extd.Abst.) In-vessel phenomena 
- CORA. Ott, L.J.; van Rij, W.l. Oak Ridge National Lab., TN 
(USA). [1991]. 32p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
Cooperative Severe Accident Research Program (CSARP) review 
meeting; Bethesda, MD (USA); 6-10 May 1991. Order Number 
DE91012070. Source: OSTI; NTIS; INIS; GPO Dep. 
Experiment-specific models have been employed since 1986 by 
Oak Ridge National Laboratory (ORNL) severe accident analysis 
programs for the purpose of boiling water reactor experimental 
planning and optimum interpretation of experimental results. The 
large integral tests performed to date, which start from an initial 
undamaged core state, have invoived significantly different-from- 
prototypic boundary and experimental conditions because of either 
normal facility limitations or specific experimental constraints. 
These experiments (ACRR: DF-4, NRU: FLHT-6, and CORA) were 
designed to obtain specific phenomenological information such as 
the degradation and interaction of prototypic components and the 
effects on melt progression of control-blade materials and channel 
boxes. Applications of ORNL models specific to the KfK CORA-16 
and CORA-17 experiments are discussed and significant findings 
from the experimental analyses such as the following are pre- 
sented: applicability of available Zircaloy oxidation kinetics 
correlations; influence of cladding strain on Zircaloy oxidation; influ- 
ence of spacer grids on the structural heatup; and the impact of 
treating the gaseous coolant as a gray interacting medium. The 
experiment-specific models supplement and support the systems- 
level accident analysis codes. They allow the analyst to accurately 





quantify the observed experimental phenomena and to compensate 
for the effect of known uncertainties. They provide a basis for the 
efficient development of new models for phenomena that are cur- 
rently not modeled (such as material interactions). They can 
provide validated phenomenological models (from the results of the 
experiments) as candidates for incorporation in the systems-level 
“whole-core” codes. 


16971 (DOE/EIS-0147) Record of Decision; Continued op- 
eration of K, L, and P Reactors, Savannah River Site, Aiken, 
South Carolina. USDOE, Washington, DC (USA). [1991]. 17p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91010251. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) has considered the envi- 
ronmental impacts, benefits and costs, and institutional and 
programmatic needs associated with continued operation of the 
Savannah River Site (SRS) reactors, and has decided that it will 
continue to operate K and L Reactors at SRS, and will terminate 
operation of P Reactor in the immediate future and maintain it in 
cold standby. For P Reactor, this will involve the reactor's defuel- 
ing; storage of its heavy water moderator in tanks in the reactor 
building; shutdown of reactor equipment and systems in a pro- 
tected condition to prevent deterioration; and maintenance of the 
reactor in a defueled, protected status by a skeleton staff, which 
would permit any future decision to refuel and restart. Currently 
committed and planned upgrade activities will be discontinued for P 
Reactor. DOE will proceed with the safety upgrades and manage- 
ment system improvements currently scheduled for K Reactor in its 
program to satisfy the criteria of the Safety Evaluation Report 
(SER), and will conduct an Operational Readiness Review (ORR). 
The satisfaction of the SER criteria and completion of the ORR will 
demonstrate that the safety and health criteria for the resumption 
of production have been met. Reactor restart is expected to be in 
the third quarter of 1991 for K Reactor. 


16972 (DOE/NE-0100T) Licensed reactor nuclear safety 
criteria applicable to DOE reactors. USDOE Assistant Secretary 
for Nuclear Energy, Washington, DC (USA). Office of Nuclear 
Safety Policy and Standards. Apr 1991. 208p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91010687. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) Order DOE 5480.6, Safety of 
Department of Energy-Owned Nuclear Reactors, establishes reac- 
tor safety requirements to assure that reactors are sited, designed, 
constructed, modified, operated, maintained, and decommissioned 
in a manner that adequately protects health and safety and is in 
accordance with uniform standards, guides, and codes which are 
consistent with those applied to comparable licensed reactors. This 
document identifies nuclear safety criteria applied to NRC [Nuclear 
Regulatory Commission] licensed reactors. The titles of the chap- 
ters and sections of USNRC Regulatory Guide 1.70, Standard 
Format and Content of Safety Analysis Reports for Nuclear Power 
Plants, Rev. 3, are used as the format for compiling the NRC crite- 
ria applied to the various areas of nuclear safety addressed in a 
safety analysis report for a nuclear reactor. In each section the cri- 
teria are compiled in four groups: (1) Code of Federal Regulations, 
(2) US NRC Regulatory Guides, SRP Branch Technical Positions 
and Appendices, (3) Codes and Standards, and (4) Supplemental 
Information. The degree of application of these criteria to a DOE- 
owned reactor, consistent with their application to comparable 
licensed reactors, must be determined by the DOE and DOE con- 
tractor. 


16973 (EGG-10617-1115) Application of geographic infor- 
mation system tor emergency management. Best, R.G.; Guber, 
A.L.; Kliman, D.H. EG and G Energy Measurements, Inc., Las Ve- 
gas, NV (USA). Remote Sensing Lab. [1991]. 5p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO8-88NV10617. 
(SCNF-910434—1: 3. topical meeting on emergency preparedness 
and response, Chicago, IL (USA), 16-19 Apr 1991). Order Number 
DE91010766. Source: OSTI; NTIS; INIS; GPO Dep. 

One of the responsibilities of the DOE Nevada Operations Office, 
under the Federal Radiological Emergency Response Plan (FR- 
ERP) and the Aerial Measuring System (AMS) program, is the 
acquisition and analysis of radiological and associated environmen- 
tal data. Much of the data are in the form of maps, tabular 
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summaries, and vertical imagery. It is critical that these data be 
rapidly compiled into a common format in order to make accurate 
observations and informed decisions. This data management task 
is both large and complex. Within the Federal Radiological Monitor- 
ing and Assessment Center (FRMAC) there is a continuing effort to 
improve the data management and communication process. The 
most recent addition to this essential function has been the devel- 
opment and testing of a deployable Digital Image Processing (IP) / 
Geographic Information System (GIS). To demonstrate the potential 
of GIS for emergency response, the system was utilized at an 
interagency post-emergency table top exercise. A geographic data- 
base, consisting of 27 coregistered “layers” of cultural, radiological, 
satellite image,and environmental data was developed for the area 
within a 50-mile radius of the River Bend Station in Louisiana. in 
support of the exercise, maps and real time displays of individual 
layers and combinations of layers were produced to determine the 
impact of a hypothetical radiological release and to develop mitiga- 
tion plans. 3 refs., 2 figs. 


16974 (EGG-M-90119) Heat transfer phenomena relevant 
to severe accidents. Daliman, R.J.; Duffey, R.B. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). [1990]. 14p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO7-761D01570. (CONF- 
900803-4: 9. international heat transfer conference, Jerusalem 
(Israel), 19-24 Aug 1990). Order Number DE91010087. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A number of aspects of severe accidents have been reviewed, 
particularly in relation to the heat transfer characteristics and the 
important phenomena. It is shown that natural circuiation, forced 
convection, and entrainment phenomena are important for both the 
reactor system and ex-vessel events. It is also shown that the phe- 
nomena related to two component enhanced heat transfer is 
important in the pool of molten core debris, in relation to the poten- 
tial for attack of the liner structure and the concrete. These 
mechanisms are discussed within the general context of severe ac- 
cident progression. 26 refs. 


16975 (EGG-M-90347) A three-dimensional PDQ bench- 
marking comparison with the Advanced Test Reactor 
measurement data. Kim, S.S.; Judd, J.L. EG and G Idaho, inc., 
Idaho Falls, ID (USA). [1991]. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-761D01570. (CONF- 
910414-30: _ International topical meeting on advances in 
mathematics, computation and reactor physics, Pittsburgh, PA 
(USA), 28 Apr - 2 may 1991). Order Number DE91010096. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Flux wire measurements recorded during operation of the 
Advanced Test Reactor (ATR) were used to validate a three- 
dimensional (3D) PDQ model developed for the ATR physics 
analysis in the updated Final Safety Analysis Report (FSAR). The 
3D PDQ benchmark analysis utilized the flux synthesis method as 
well as the explicit method in solving for the spatial flux distribution 
in the core. Measured data used for comparison were X-Y specific 
powers in flux wire monitors positioned at the core midplane of the 
forty fuel elements. Also used were measured data of axial specific 
power distributions in selected regions of the core for comparison 
to PDQ generated results. Additionally, ATR lobe ad fuel element 
powers derived from previously established weighting schemes 
were available for comparison with PDQ results. Good agreement 
was achieved in the X-Y-Z specific power comparison of the flux 
wire data in the fuel elements. However, the PDQ predictions were 
higher than the measured data in the flux traps because the PDQ 
model did not have the stainiess steel (SS) tubes around the flux 
wire monitors. The SS tubes were used to position the flux wires. 
These tubes did not affect the axial profile which was well charac- 
terized by the PDQ model. Comparison of the results provided 
valuable data for the assessment of the 3D analytical model and 
techniques to be employed in the updated ATR FSAR physics 
analysis. The study also indicated that the PDQ 3D synthesis solu- 
tion method is a surprisingly accurate and economical technique 
for determining global and/or local 3D fiux/power distributions in the 
core. 4 refs., 8 figs., 1 tab. 


16976 (FEL-89-C349) The Radiological emergency mar- 
agement system beyond 640 Kilobyte. Renswoude, G.J. van 
National Defence Research Organisation TNO, The Hague 
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(Netherlands). Physics and Electronics Lab. Dec 1989. 33p. (In 
Dutch). Order Number DE91627342. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Includes summaries in English and Dutch. 

At request of the Dutch Ministry of housing, Physical Planning 
and Environment the Physics and Electronics laboratory is devel- 
oping a decision support system, called Radiological Emergency 
Management system. During the implementation of addressable 
read access memory of 640 Kilobyte appeared to be insufficient for 
turther development. The Physics and Electronics Laboratory has 
examined the different ways to solve this problem. This has re- 
sulted in the advice about the best solution and the necessary 
software and hardware. (author). 9 refs.; 2 figs.; 1 tab. 


16977 (FR-CEA-TH-330) Influence of the aquatic environ- 
ment on release behavior of fission products. Experimental 
study of aerosol emission during a PWR severe accident. Mon- 
fort, M. CEA Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France); Montpellier-2 Univ., 34 (France). 
Jun 1989. 252p. (In French). Order Number DE91773598. Source: 
OSTI; NTIS (US Sales Only). 

This experimental study concerns the consequences on the envi- 
ronment of a PWR severe accident. A preliminary bibliographical 
survey has been undertaken in order to determine the elements to 
study, and the experimental protocols to use. 4 fission products 
(Cs, Sr, Ru, Ce) and 3 structure materials (Ag, Fe, In) have been 
chosen. Tests of cations (Cs*) retention by soils have been done. 
They showed up the great variability of the results according to 
experimental procedures (contact time, agitation, solid phase con- 
centration...). The adoption of a standard procedure which would 
enable the different results comparison is suggested. Then, the 
dissolution of powders from the 7 elements has been studied in dif- 
ferent solutions. Two different phenomena occurs for some 
elements. We observed a partial dissolution of Ag, In and Ce, ac- 
cording to solution compositions, but fine particles or colloid 
presence may contribute to the solution total activity. The Cs disso- 
lution is more important but never complete, because of an 
amalgam formation during calcination with structure materials. Ru 
doesn’t dissolve, and fine particles presence is the reason of solu- 
tion activity. Soils retention is minimal for the elements that are 
neutral, like Ru, and maximal for cations, especially Cs*. High con- 
tents of organic matter and clay in soils enhance retention. Thanks 
to the new theoretical source term values, plurielementary aerosols 
fabrication has debuted. The installation we used (inducing oven 
with an aerosol maturation enclosure) allows the obtention of tem- 
peratures as high as 2800 - 3000° C and the volatilization of 13 
elements between the 16 presents. Suggestions are done that may 
increase the Ru, Ce and Zr emissions. 


16978 (HW-39501) Continuity of water flow assurance—K 
Plants. Garcia, |.M.A.; Dowis, W.J.; Snyder, J.H.; Quackenbush, 
C.F.; Mollerus, F.J. General Electric Co., Richland, WA (USA). 
Hanford Atomic Products Operation. 20 Oct 1955. 73p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC06- 
76RL01830. Order Number DE91011433. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

On August 21, 1955, the emergency electrical system at 165 Kw 
failed to perform as designed, causing an extended shutdown of 
reactors in both KE and KW plants. Design and Manutacturing per- 
sonnel cooperated immediately to determine and locate the trouble. 
The causes were isolated or corrected and the plants resumed 
operation. Meetings were held by concerned groups to establish in- 
terim operational procedures until the true condition of the plant 
could be ascertained. Switching arrangements were requested 
from Design for certain operational segregation of components. 
Staged fault tests were conducted with the cooperation of BPA en- 
gineers at KE on September 20 and at KW on September 28-29. 
The results were successful; the equipment performed properly. In 
anticipation of the projected increase in power levels above and 
beyond the original design conditions, the adequacy of minimum 
shutdown flow has been studied, taking into consideration new 
data from actual heat decay experiments and calculations based 
on equal equipment performance. This joint report by Engineering 
and Manufacturing delineates the basic philosophy upon which re- 
actor water flow continuity assurance is based, describes the K 
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water systems, discusses alternate methods of using the existing 
systems, presents a discussion and evaluation of the August 21 in- 
cidents, and gives conclusions and recommendations on the most 
effective method to assure minimum flow continuity in keeping with 
the basic philosophy. 30 refs., 7 figs. 


16979 (INIS-GB-346) Statement of nuclear incidents: state- 
ment of incidents at nuclear installations: third quarter 1990. 
Health and Safety Executive, London (UK). 28 Dec 1990 4p. Order 
Number DE91627338. Source: OSTI; NTIS (US Sales Only); INIS. 

A summary of nuclear incidents occuring at nuclear installations 
in Britain between 1st July 1990 and 30th September 1990 is pre- 
sented here, as published by the Health and Safety Executive, two 
occurring at Harwell Laboratory and one at Winfrith. None of the 
incidents caused danger to the public, and doses to site workers 
were not significant. (UK). 


16980 (INIS-mf—12811(v.3)) Dynamics of structures '89. Vol. 
3: Czechoslovak conference with international participation. 
Skoda, Prague (Czechoslovakia). Vystavba Elektraren. 1989 155p. 
(In Czech, English, Russian, S (CONF-8909421-: Czechoslovak 
conference on dynamics of structures ‘89, Karlovy Vary 
(Czechoslovakia), 12-14 Sep 1989). Order Number DE91629895. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings, comprising 3 volumes published by the Pizen 
Centre of the Czechoslovak Society for Science and Technology 
(Vol. 1 and 2) and by Skoda Works in Pizen (Vol. 3), contain 107 
papers, out of which 8 fall within the INIS Subject Scope; these 
deal with problems related to the earthquake resistance of nuclear 
power plants. Attention is paid to the evaluation of seismic charac- 
teristics of nuclear power plant equipment, to the equipment testing 
and to calculations of its dynamic characteristics under simulated 
seismic stress. (Z.M.). 


16081 (INIS-mf—12811(v.3), pp. 45-50) Seismic qualification 
of equipment for Czechoslovak nuclear plants. Masopust, R. 
(Skoda, Prague (Czechoslovakia). Vystavba Elektraren); Po- 
drouzek, J. Skoda, Prague (Czechoslovakia). Vystavba Elektraren. 
1989. 155p. (CONF-8909421-: Czechoslovak conference on dy- 
namics of structures ‘89, Karlovy Vary (Czechoslovakia), 12-14 Sep 
1989). In Dynamics of structures ‘89. Vol. 3: Czechoslovak confter- 
ence with international participation. Order Number DE91629895. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Three basic methods, viz. analysis, testing, and their combina- 
tion are used for the seismic evaluation of components of 
Czechoslovak nuclear power plants. Analytical prediction of the be- 
haviour of the component in question is based on the solution of 
equations of motion for the idealized model. The rigid body model, 
single mass model, beam or one-dimensional finite element model, 
plate or shell or two-dimensional finite element model, and the 
three-dimensional finite element model are most frequently used. 
The dynamic behaviour of the equipment is examined on a testing 
stand in the single-frequency or multifrequency mode. Combina- 
tions of tests and analytical methods are employed if the latter are 
supplemented or verified by the former, or if the equipment is too 
big to be examined by testing solely. (J.B.). 6 refs. 


16982 (INIS-mf—12811(v.3), pp. 55-58) Computational and 
experimental testing and assurance of earthquake resistance 
of technological equipment of existing nuclear power 
plants. Kaznovskij, S.P. (Vsesoyuznyj Nauchno-lssledovatel'skij i 
Proektno-Konstruktorskij Inst. Atomnogo Ehnergeticheskogo Machi- | 
nostroeniya, Moscow (USSR)); Ostretsov, I.N.; Chechenov, Kh.D. 
Skoda, Prague (Czecnoslovakia). Vystavba Elektraren. 1989. 155p. 
(In Russian). (CONF-8909421—: Czechoslovak conference on dy- 
namics of structures ‘89, Karlovy Vary (Czechoslovakia), 12-14 Sep 
1989). In Dynamics of structures ’89. Vol. 3: Czechosiovak confer- 
ence with international participation. Order Number DE91629895. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The mutual effect of nuclear power plant equipment, piping and 
supporting structures on their dynamic characteristics was exam- 
ined. The actual response of the equipment to seismic effects was 
established experimentally. The pulse method with damped oscilla- 
tions and the resonance method were used to generate oscillations 
of the equipment under testing, and the linear spectral method was 





applied to the calculations. A general example of a stepwise re- 
sponse spectrum is demonstrated. The results indicate that in 
some cases the power plant.equipment fails to comply with earth- 
quake resistance requirements. (J.B.). 2 refs. 


16983 (INIS-mf-12817, pp. 86-94) Risks of nuclear power 
plant accidents. Kriz, Z. (Ceskoslovenska Komise pro Atomovou 
Energii, Prague (Czechoslovakia)). Ceskoslovenska Vedeckotech- 
nicka Spolecnost, Ceske Budejovice (Czechoslovakia). Dum 
Techniky. 1990. 115p. (in Czech). (CONF-9003260-: Economic 
and ecological aspects of nuclear power development, Tabor 
(Czechoslovakia), 29-30 Mar 1990). In Economic and ecological 
aspects of nuclear power development. Order Number 
DE91627938. Source: OSTI; NTIS (US Sales Only); INIS. 

The history accident risk assessment is described and the state 
of the art in Czechoslovakia is briefly outlined. The risk associated 
with normal operation of a nuclear power pliant is negligible com- 
pared with other risks to which the population is exposed. The 
melt-down risk is assessed by means of the probabilistic safety 
assessment (PSA) method, which, however, has not yet been sub- 
mitted for approval. A brief description of the method is given. The 
PSA method has been applied in Czechoslovakia in assessing the 
probability of a certain event, mainly for safety systems of nuclear 
power plants. Within CMEA member countries, a study nas been 
conducted comprising also the fuel melt-down probability. In 1990, 
calculations should begin using programs for the description of 
processes during maximum hypothetical accidents which allow de- 
termining the size and time dependence of the radioactivity source 
element. (J.P.). 


16984 (INIS-mf-12817, pp. 104-111) Ecological aspects 
of nuclear power plant decommissioning. Hladky, E. 


(Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslovakia)). 
Ceskoslovenska Vedeckotechnicka Spolecnost, Ceske Budejovice 
(Czechoslovakia). Dum Techniky. 1990. 115p. (In Slovak). (CONF- 
9003260—: Economic and ecological aspects of nuclear power 
development, Tabor (Czechoslovakia), 29-30 Mar 1990). In Eco- 
nomic and ecological aspects of nuclear power development. 


Order Number DE91627938. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Nuclear power plant decommissioning reduces the risk of acci- 
dents but it produces a source of radioactive products which can 
be released into the environment and brings about radiation hazard 
for the staff. The principles are outlined whose observance can 
minimize the environmental impact of nuclear power plant decom- 
missioning. Another aspect associated with the decommissioning is 
the growth of amount of radioactive waste with increasing extent of 
disassembly of the technological and building equipment. The over- 
all amount of wastes is comparable with that of wastes produced 
throughout the entire life of the nuclear power plant. The estimate 
for the Bohunice A-1 plant is 10 600 tonnes. A considerable part is 
low-level waste. The problems of decontamination, personnel pro- 
tection from external irradiation, knowledge of the behavior of the 
radionuclides present in the materials, and of legal conditions for 
the release of these materials for further use have not yet been re- 
solved. (J.P.). 


16985 (INIS-XN-318) Act No 90-397 of 11 May 1990 autho- 
rizing ratification of the Protocol to amend the Convention of 
29 July 1960 on Third Party Liability in the Field of Nuclear 
Energy, amended by the Additional Protocol of 28 January 
1964 and the Protocol to amend the Convention of 31 January 
1963 Supplementary to the Paris Convention of 29 July 1960 
on Third Party Liability in the Field of Nuclear Energy, 
amended by the Additional Protocol of 28 January 1964. 
France. 16 May 1990 ip. (in French). Order Number DE91627985. 
Source: OSTI; NTIS (US Sales Only); INiS. 

Published in Journal Officiel de la Republique francaise. 

The French Act of 1968 on nuclear third party liability was modi- 
fied in parallel with ratification of the 1982 Protocols to amend the 
Paris Convention and the Brussels Supplementary Convention so 
as to take account of these amendments. 


16986 (JAERI-M-90-140) Prediction of thermal behavior of 
FBR fuel in the NSRR transient tests. Nakamura, Takehiko 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
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Research Establishment); Sobajima, Makoto; Hosoyamada, Ryuji. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 1990. 
195p. (In Japanese). Order Number DE91772173. Source: OSTI; 
NTIS (US Sales Only); INIS. 

For the NSRR FBR fuel failure test program in Japan Atomic En- 
ergy Research Institute sodium capsules, loops and fuel handling 
facilities are being designed. Predictive calculations of fuel energy 
and thermal behavior of the test fuels in the NSRR transient test 
have been performed in order to design the test rigs rationally and 
to make a meaningful test plan. By using the results of fuel energy 
estimation which were previously reported, heat transfer calcula- 
tions were performed for test fuels. The predicted transient thermal 
behavior of the test fuel is presented in this report. Under sodium 
cooling conditions, cladding was estimated to be solid even in the 
Transient Over Power (TOP) conditions in which a large fraction of 
fuel was melted. This implies that the major failure mechanism will 
be clad burst caused by pressure increase and PCMI, or partial 
clad melt caused by the attack by the melted and relocated fuel 
rather than the overall clad melting which is dominant under water 
cooling conditions. For these calculations, the NSR77 code which 
had originally been developed for evaluation of LWR test fuel be- 
havior in the NSRR test, was partly modified for the FBR fuel test 
calculations. Changes made for the thermal calculation model such 
as heat transfer between stainless cladding and sodium, are also 
summarized. (author). 


16987 (JAERI-M—90-164) Study on behavior of niobie 
dopant UO, fuel under reactivity initiated accident conditions. 
Yanagisawa, Kazuaki (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Mimura, Hideaki; 
Kimura, Yasuhiko. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Sep 1990. 71ip. (In Japanese). Order Number 
DE91772176. Source: OSTI; NTIS (US Sales Only); INIS. 

An addition of small amounts of niobia (Nb2Os) is known to 
cause the grain growth (from 9 to 25 yum), to increase the creep 
rate by two orders of magnitude, and to enhance the fuel plasticity. 
Regarding fuel performance under steady-state condition, this nio- 
bia doping is quite effective to reduce pellet-cladding mechanical 
interaction. However, no data exists to show the merit of niobia 
dopant under reactivity initiated accident (RIA) conditions. There- 
fore, study was made on the behavior of niobia (Nb2Os, 0.29w/o) 
doped UO, fuel under RIA conditions. For comparison, non-doped 
UO2 fuel was used. The prepared fuel rods were 14x14 type PWR. 
Filler gas was 95%He+1%Kr+4%Xe prepressurized to 3.4MPa. Ob- 
tained results are: (1) From microstructural study, it was found that 
there existed the trace of grain boundary gliding in the dopant fuel. 
Maximum axial strain in the dopant fuel (0.64%) is less than that in 
non-dopant fuel (0.90%). Thus, the dopant fuel is effective to re- 
duce the magnitude of pellet-cladding mechanical interaction by 
enhancing fuel plasticity, even though under RIA conditions. (2) 
The failure mechanism of tested niobia dopant fuel was cladding 
rupture accompanied with local ballooning. This tended to mask 
the effects of fuel plasticity at higher energy deposition leveis. No 
significant difference in failure mechanisms was observed between 
niobia dopant fuels and the prepressurized fresh fuels used in past 
NSRR experiments. Failure threshold of the tested niobia dopant 
fuel is not less than that of past NSRR experimental data line pre- 
sented in the Licensing Guide for RIA. (3) Although there existed a 
partial segregation at very small amounts of niobia, most niobia 
distributed uniformly in the observation before and after the pulse 
irradiation. (J.P.N.). 


16988 (JAERI-M-90-165) Interaction between zircaloy tube 
and inconel spacer grid at high temperature. Nagase, Fumihisa 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Otomo, Takashi; Uetsuka, Hiroshi; Fu- 
ruta, Teruo. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Sep 1990. 40p. (in Japanese). Order Number DE91772177. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In order to investigate the interaction between fuel cladding and 
spacer grid of the pressurized water reactor during a severe acci- 
dent, isothermal reaction tests were performed at the temperature 
range from 1248 to 1673K. A specimen consisted of a short 
Zircaloy-4 cladding tube and a piece of spacer grid of Inconel-718. 
In the tests in an argon atmosphere, eutectic reaction between 
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Zircaloy and Inconel was observed at the contact points at 1248K. 
Rapid reaction was observed at higher test temperatures. For ex- 
ample, in the test at 1373K for 300s, Zircaloy reacted with Inconel 
over the entire thickness (0.62mm) of the tube in the vicinity of the 
contact point. In the present tests, Zircaloy which has higher melt- 
ing point than Inconel was dissolved preferentially due to eutectic 
formation. In the tests in an oxygen atmosphere, no eutectic 
reaction was observed at temperatures below 1437K. A trace of in- 
teraction was found at the contact point of specimen heated at 
1573 and 1623K. However, decrease in Zircaloy thickness was not 
measured. The possibility of eutectic reaction between Zircaloy 
cladding and Inconel spacer grid seems to be quite limited when 
sufficient oxygen is supplied. (author). 


16989 (JAERI-M-90-176) ROSA-IV Large Scale Test Facility 
(LSTF) system description for second simulated fuel assem- 
bly. Japan Atomic Energy Research Inst., Tokyo (Japan). Oct 
1990. 367p. Order Number DE91772222. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The ROSA-IV Program's Large Scale Test Facility (LSTF) is a 
test facility for integral simulation of thermal-hydraulic response of 
a pressurized water reactor (PWR) during small break loss-of- 
coolant accidents (LOCAs) and transients. In this facility, the PWR 
core nuclear fuel rods are simulated using electric heater rods. The 
simulated fuel assembly which was installed during the facility con- 
struction was replaced with a new one in 1988. The first test with 
this second simulated fuel assembly was conducted in December 
1988. This report describes the facility configuration and character- 
istics as of this date (December 1988) including the new simulated 
fuel assembly design and the facility changes which were made 
during the testing with the first assembly as well as during the re- 
newal of the simulated fuel assembly. (author). 


16990 (JAERI-M-90-187) Study on tuel deformation during 
PCIOMR. Yanagisawa, Kazuaki (Japan Atomic Energy Research 
inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); Chen 
Dianshan. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Oct 1990. 30p. Order Number DE91772220. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In majority of Japanese commercial power reactors, PCIOMR 
(Pre-Conditioning Interim Operating Management Recommenda- 
tion) has been utilized widely. This principally aims at reducing the 
magnitude of pellet-cladding mechanical interaction (PCMI) to be 
caused in the LWR fuel rod during power rise. By using open liter- 
atures, the effect of power rise rate on PCMI was evaluated by the 
Authors. The evaluation was addressed mainly to use data ob- 
tained from in-core instrumentations of rod diameter gauge and 
axial elongation sensor. This kind of evaluation is new. Obtained 
results are: (1) It is revealed from this study that the magnitude of 
PCMI occurred during PCIOMR (power rise rate of 0.2 kW/m) is 
about one-half of that occurred during fast power rise rate of 8 kKW/ 
m. The principal mechanism dominating this is fuel creep. It affects 
greatly to reduce the magnitude of ridging at peliet-to-pellet inter- 
face location. (2) Correlation between integrated axial strain and 
averaged diametral strain at the same power level is important, es- 
pecially trom fuel modelling point of view. However, there was no 
literature mentioned about this. From present work, it was found 
that they have not similar magnitude during PCIOMR at beginning- 
of-lite. The former is greater of order of 60% than the latter. 
However, they tended to have same magnitude with increasing 
burn-up. (author). 


16991 (JAERI-M-90-195) Safety analysis tor pipe rupture 
accidents of primary cooling system for HTTR. Maruyama, So 
(Japan Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai 
Research Establishment); Okamoto, Futoshi; Nakagawa, Shigeaki; 
Shindo, Masami. Japan Atomic Energy Research inst., Tokyo 
(Japan). Oct 1990. 38p. (in Japanese). Order Number 
DE91772221. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to evaluate the magnitude of the effects on the integrity 
of the reactor facility due to the pipe rupture accidents of the pri- 
mary cooling system, which are important in the safety evaluation 
of the High Temperature Engineering Test Reactor (HTTR), safety 
evaluation was performed concerning with the area of rupture for 
the failure of the co-axial double pipe and the inner pipe of the pri- 
mary cooling system. It was found through the present work that a 
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double-ended rupture of the co-axial double pipe was the severest 
from a viewpoint of the core damage in the failure of the co-axial 
double pipe and a double-ended rupture of the inner pipe was the 
severest from a viewpoint of the effect on the reactor vessel (reac- 
tor vessel temperature) in the failure of the inner pipe, respectively. 
(author). 


16992 (JAERI-M-90-236) Evaluation report on SCTF Core-ll 
test S2-08: Effect of core inlet subcooling on thermal 
hydraulic behavior including two-dimensional behavior in 
pressure vessel during reflood in PWR-LOCA. Ohnuki, Akira 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Iwamura, Takamichi; Abe, Yutaka; Mu- 
rao, Yoshio; Adachi, Hiromichi. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Jan 1991. 83p. Order Number DE91780252. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The present report investigates the effects of the difference of 
the core inlet subcooling during reflood in a PWR-LOCA on the 
thermal-hydraulic behaviors including two-dimensional behaviors in 
the pressure vessel in the Slab Core Test Facility (SCTF) Core-ll 
tests under gravity feed mode. The following test results are exam- 
ined: Tests S2-02 (Reference test) and Test S2-08 (High 
subcooling test). The degree of the difference of the subcooling be- 
tween the two tests was about 20 to 35 K in the LPCI period. The 
following conclusions were obtained from this study: (1) Higher the 
subcooling gave larger amount of water accumulation in the core 
and gave better core cooling. These tendencies were also recog- 
nized in comparisons under the same distance from the quench 
front. Since the same tendencies can be predicted in the analyses 
with REFLA code because of the lower steam generation rate be- 
low quench front in the high subcooling test, the differences in the 
tests are supp to be caused by the same reason. (2) Higher 
the subcooling gave larger amount of water accumulation in upper 
plenum. The carry-over liquid mass into hot leg became smaller in 
the later period in the higher subcooling test. These differences for 
carry-over and de-entrainment characteristics can be explained by 
the differences of quench velocity and of steam mass flow rate 
generated in the core. (3) No significant influence of the different 
degree of the subcooling was observed on the two-dimensional 
thermal-hydraulic behaviors in the pressure vessel. Namely, radial 
differences of sectional void fraction, heat transfer coefficient and 
the pressure among bundles at the same elevation were almost 
the same amount for the two tests. Radial differences of liquid lev- 
els in the upper plenum was also almost the same amount for the 
two tests. (J.P.N.). 


16993 (JAERI-M-91-001) Study on ECC injection modes in 
reflood tests with SCTF core Il: Comparison between gravity 
and forced feeds. Ohnuki, Akira (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); Soba- 
jima, Makoto; lwamura, Takamichi; Okubo, Tsutomu; Abe, Yutaka; 
Murao, Yoshio; Adachi, Hiromichi. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Feb 1991. 133p. Order Number DE91780372. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In Slab Core Test Facility (SCTF) tests, a forced feed reflooding 
mode is adopted as ECC water injection method to investigate pa- 
rameter effects in detail on thermal-hydraulic behaviors in pressure 
vessel under the same boundary conditions at core inlet. This is 
because a gravity feed mode with cold leg injection, which is con- 
sidered to be better simulation for PWR, has an uncertainty against 
the boundary conditions of core due to the parameter change. 
However, it is necessary to justify the validity of forced feed mode 
because the solid system of that mode might change two- 
dimensional thermal-hydraulic behaviors in pressure vessel to be 
investigated in SCTF. This report makes clear the effects of differ- 
ence in ECC water injection mode (Gravity Feed/Forced Feed) on 
the thermai-hydraulic behaviors in the pressure vessel using the 
comparison between the data in the gravity feed test and in the 
forced feed one and the comparison between the data and the pre- 
dictions with REFLA code. Major conclusion is that the difference 
in feed mode does not affect the thermal-hydraulic behaviors in the 
pressure vessel including the two-dimensional behaviors as far as 
the boundary conditions of the core are similar. (author). 





16994 (KFK-4574e) Investigation of vapor explosions 
with alumina droplets in sodium. Zimmer, HJ. Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Inst. fuer 
Reaktorentwicklung (IRE). Feb 1991. 145p. Order Number 
DE91782492. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the analysis of severe hypothetical fast breeder accidents 
the consequence of a fuel-coolant interaction has to be considered 
i.e. the thermal interaction between hot molten fuel and sodium. 
Experiments have been performed to study the thermal fragmenta- 
tion of a molten alumina droplet in sodium. Alumina temperatures 
up to 3100 K and sodium temperatures up to 1143 K were used. 
For the first time film boiling of alumina drops in sodium was 
achieved. With some droplets undergoing film boiling, the fragmen- 
tation was triggered by an externally applied pressure wave. The 
trigger was followed promptly by a strong reaction pressure wave if 
and only if a contact temperature threshold of T;=2060+-160 K was 
exceeded. In agreement with similar experiments in which other 
materials were studied this threshold corresponds to an interfacial 
temperature close to the homogeneous nucleation temperature of 
the vaporising liquid. Based on the present and previous experi- 
mental results a model concept of thermal fragmentation is 


developed. (orig.). 


16995 (LA-UR—91-209) A phenomenological model of the 
thermal hydraulics of convective boiling during the quenching 
of hot rod bundles: Part 1, Thermal hydraulics model. Nelson, 
R.A.; Unal, C. Los Alamos National Lab., NM (USA). [1991]. 37p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. Order Number DE91007319. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In this paper, a phenomenological model of the thermal 
hydraulics of convective boiling in the post-critical-heat-flux (post- 
CHF) regime is developed and discussed. The model was 
implemented in the TRAC-PF1/MOD2 computer code (an ad- 
vanced best-estimate computer program written for the analysis of 
pressurized water reactor systems). The model was built around 
the determination of flow regimes downstream of the quench front. 
The regimes were determined from the flow-regime map suggested 
by Ishii and his coworkers. Heat transfer in the transition boiling 
region was formulated as a position-dependent model. The propa- 
gation of the CHF point was strongly dependent on the length of 
the transition boiling region. Wall-to-fluid film boiling heat transfer 
was considered to consist of two components: first, a wall-to-vapor 
convective heat-transfer portion and, second, a wall-to-liquid heat 
transfer representing near-wall effects. Each contribution was con- 
sidered separately in each of the inverted annular flow (IAF) 
regimes. The interfacial heat transfer was also formulated as flow- 
regime dependent. The interfacial drag coefficient model upstream 
of the CHF point was considered to be similar to flow through a 
roughened pipe. A free-stream contribution was calculated using 
Ishii's bubbly flow model for either fully developed subcooled or 
saturated nucleate boiling. For the drag in the smooth IAF region, 
a simple smooth-tube correlation for the interfacial friction factor 
was used. The drag coefficient for the rough-wavy IAF was formu- 
lated in the same way as for the smooth IAF model except that the 
roughness parameter was assumed to be proportional to liquid 
droplet diameter entrained from the wavy interface. The drag coef- 
ficient in the highly dispersed flow regime considered the combined 
effects of the liquid droplets within the channel and a liquid film on 
wet unheated walls. 431 refs., 6 figs., 4 tabs. 


16996 (LA-UR-91-327) The effect of water vapor in the re- 
actor cavity in a MHTGR [Modular High Temperature Gas 
Cooled Reactor] on the radiation heat transter. Cappiello, M.W. 
Los Alamos National Lab., NM (USA). [1991]. 18p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910714—1: International topical meeting on safety of ther- 
mal reactors, Portland, OR (USA), 21-25 Jul 1991). Order Number 
DE91007480. Source: OSTI; NTIS; INIS; GPO Dep. 

Analyses have been completed to determine the effect of the 
presence of water vapor in the reactor cavity in a modular high 
temperature gas cooled reactor on the predicted radiation heat 
transfer from the vessel wall to the reactor cavity cooling system. 
The analysis involves the radiation heat transfer between two 
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parallel plates with an absorbing and emitting medium present. Be- 
cause the absorption in the water vapor is spectrally dependent, 
the solution is difficult even for simple geometries. A computer 
code was written to solve the problem using the Monte Carlo 
method. The code was validated against closed form solutions, 
and shows excellent agreement. In the analysis of the reactor 
problem, the results show that the reduction in heat transfer, and 
the consequent increase in the vessel wall temperature, can be 
significant. This effect can be cast in terms of a reduction in the 
wall surface emissivities from 0.8 to 0.59. Because of the insulating 
effect of the water vapor, increasing the gap distance between the 
vessel wall and the cooling system will cause the vessel wall tem- 
perature to increase further. Care should be taken in the design of 
the facility to minimize the gap distance and keep temperature in- 
crease within allowable limits. 3 refs., 6 figs., 4 tabs. 


16997 (LA-UR-91-826) Assessment of TRAC-PF1/MOD3 
Mark-22 assembly model using SRL “A” tank single-assembly 
flow experiments. Fischer, S.R.; Lam, K.; Lin, J.C. Los Alamos 
National Lab., NM (USA). [1991]. 26p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910714-4: International topical meeting on safety of thermal 
reactors, Portland, OR (USA), 21-25 Jul 1991). Order Number 
DE91009945. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper summarizes the results of an assessment of our 
TRAC-PF1/MOD3 Mark-22 prototype fuel assembly model against 
single-assembly data obtained from the “A” Tank single-assembly 
tests that were performed at the Savannah River Laboratory. We 
felt the data characterize prototypic assembly behavior over a 
range of air-water flow conditions of interest for loss-of-coolant ac- 
cident (LOCA) calculations. This study was part of a benchmarking 
effort performed to evaluate and validate a multiple-assembly, full- 
piant model that is being developed by Los Alamos National 
Laboratory to study various aspects of the Savannah River plant 
operating conditions, including LOCA transients, using TRAC-PF1/ 
MODS Version 1.10. The results of this benchmarking effort 
demonstrate that TRAC-PF1/MOD3 is capable pf caiculating 
plenum conditions and assembly flows during conditions thought to 
be typical of the Emergency Cooling System (ECS) phase of a 
LOCA. 10 refs., 12 fig. 


16998 (NUREG—0837-Vol.10-No.4) NRC TLD Direct Radie- 
tion Monitoring Network: Progress report, October-December 
1990: Volume 10, No. 4. Struckmeyer, R.; McNamara, N. Nuclear 
Regulatory Commission, King of Prussia, PA (USA). Region |. Apr 
1991. 323p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Source: OSTI; NTIS; INIS; GPO. 

This report presents the results of the NRC [Nuclear Regulatory 
Commission] Direct Radiation Monitoring Network for the fourth 
quarter of 1990. It provides the ambient radiation levels measured 
in the vicinity of 75 sites throughout the United States. In addition, 
it describes the equipment used, monitoring station selection crite- 
ria, characterization of the dosimeter response, calibration 
procedures, statistical methods, intercomparison, and quality assur- 
ance program. 3 figs., 4 tabs. 


16999 (NUREG-—0847-Suppl.6) Safety Evaluation Report re- 
lated to the operation of Watts Bar Nuclear Plant, Units 1 and 
2 (Docket Nos. 50-390 and 50-391): Supplement No. 6. Tam, 
P.S. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Reactor Projects W/ll. Apr 1991. 154p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (USA). Source: OSTI; 
NTIS; INIS; GPO. 

This report supplements the Safety Evaluation Report (SER), 
NUREG- 0847 (June 1982), Supplement No. 1‘ (September 1982), 
Supplement No. 2 (January 1984), Supplement No. 3 (January 
1985), Supplement No. 4 (March 1985), and Supplement No. 5 
(November 1990) issued by the Office of Nuclear Reactor Regula- 
tion of the US Nuclear Regulatory commission with respect to the 
application filed by the Tennessee Valley Authority, as applicant 
and owner, for licenses to operate the Watts Bar Nuclear Plant, 
Units 1 and 2 (Docket Nos. 50-390 and 50-391). The facility is lo- 
cated in Rhea County, Tennessee, near the Watts Bar Dam on the 
Tennessee River. This supplement provides recent information re- 
garding resolution of some of the outstanding and confirmatory 
items, and proposed license conditions identified in the SER. 
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17000 (NUREG-0975-Vol.8) Compilation of contract re- 
search for the Materials Engineering Branch, Division of 
Engineering: Annual report for FY 1990. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering. Mar 
1991. 332p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Source: OSTI; NTIS; INIS; GPO. 

This compilation of annual reports for FY 1990 by contractors to 
the Materials Engineering Branch of the Nuclear Regulatory Com- 
mission Office of Research concentrates on achievements in safety 
research for the primary system of commerciai light water power 
reactors, particularly with regard to reactor vessels, primary system 
piping, steam generators, and nondestructive examination of pri- 
mary system components. Separate abstracts have been prepared 
for each of tne reports which are divided into the following cate- 
gories: (1) vessel and piping fracture mechanics (including 
irradiation embrittlement); (2) pressure vessel surveillance dosime- 
try; (8) steam generators, aging, and environmental cracking; and 
(4) nondestructive examination techniques. (MHB) 


17001 (NUREG—1125-Vol.12) A compilation of reports of 
the Advisory Committee on Reactor Safeguards, 1990 annual: 
Volume 12. Nuclear Regulatory Commission, Washington, DC 
(USA). Apr 1991. 1836p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (USA). Source: OSTI; NTIS; INIS; GPO. 

This compilation contains 31 Advisory Committee on Reactor 
Safeguards (ACRS) reports submitted to the Commission or to the 
Executive Director for Operations during calendar year 1990. It 
also includes a report to the Congress on the NRC Safety Re- 
search Program. All reports have been made available to the 
public through the NRC Public Document Room and the US Li- 
brary of Congress. The reports are divided into two groups: Part 1: 
ACRS Reports on Project Reviews, and Part 2: ACRS Reports on 
Generic Subject. Part 1 contains ACRS reports alphabetized by 
project name and by chronological order within project name. Part 
2 categorizes the reports by the most appropriate generic subject 
area and by chronological order within subject area. 


17002 (NUREG—1435-Vol.1) Status of safety issues at Ii- 
censed power plants: TMI action plan requirements. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation. Mar 1991. 870p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (USA). Source: OSTI; NTIS; 
INIS; GPO. 

As part of ongoing US Nuclear Regulatory Commission (NRC) 
efforts to ensure the quality and accountability of safety issue infor- 
mation, a program has been established whereby an annual 
NUREG series report will be published on the status of licensee 
implementation and NRC verification of safety issues in major NRC 
requirement areas. The data contained in this report are a product 
of the NRC’s Safety Issues Management System database, which 
is maintained by the Project Management Staff in the Office of Nu- 
clear Reactor Regulation and by personnel in the NRC regions. 
This report has been prepared in order to provide a comprehensive 
description of the implementation and verification status of all the 
TMI Action Plan requirements at licensed reactors, and to make 
this information available to other interested parties, including the 
public. A corollary purpose of this report is for it to serve as a 
follow-on to NUREG-0933, “A Prioritization of Safety Issues,” which 
tracks safety issues up until requirements are approved for imposi- 
tion at licensed facilities. 


17003 (NUREG/CP-0113, pp. 1.1) Review of experimental 
results on LWR core melt progression. Hobbins, R.R. (EG & G 
Idaho, Inc., Idaho Falls (USA)); Petti, D.A.; Osetek, D.J.; Hagrman, 
D.L. Nuclear Regulatory Commission, Washington, DC (USA). Of- 
fice of Nuclear Regulatory Research. Oct 1990. In Transactions of 
the eighteenth water reactor safety information meeting. 211p. 
Source: OSTI; GPO. 

Results from integral effects core melt progression experiments 
and from the examination of the damaged core of the Three Mile 
Island Unit 2 (TMI-2) reactor are reviewed to gain insight on key 
severe accident phenomena. The experiments and the TMI-2 acci- 
dent represent a wide variety of conditions and physical scales, 
yet, several important phenomena appear to be common to core 
melt progression. Eutectic interactions between core materials 
cause the formation of liquids and loss of original core geometry at 
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low temperatures (~1,500 K) in a severe accident. The first liquids 
to form are metallic in nature and relocate to lower elevations in 
the core where they may freeze into a crust that forms a partial 
flow blockage. At temperatures above ~2,200 K, fuel liquefaction 
causes the accumulation of fuel-bearing debris in the core above 
the metallic lower crust. The. liquefied material oxidizes in steam as 
it relocates and the accumulated melt can incorporate unmelted 
fuel rod debris. The result is the formation of a molten ceramic 
pool above the metallic crust. This molten pool can be uncoolable, 
as was the case in TMI-2 accident, but failure of the peripheral 
crust can cause a coherent relocation of core melt to the lower 
plenum of the reactor, and fragmentation of the melt in water to 
form a coolable debris (as occurred in the TMI-2 accident). Fission 
product release early in a severe accident is controlled by diitusion 
through solid fuel and is strongly influenced by microstructural fea- 
tures such as cracks and grain boundary porosity interlinkage. 


17004 (NUREG/CP-0113, pp. 1.3) Results of the ACRR DF- 
4 BWR control blade-channel box test. Gauntt, R.O.; Gasser, 
R.D.; Schmidt, R.C. Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research. Oct 1990. In 
Transactions of the eighteenth water reactor safety information 
meeting. 211p. Source: OSTI; GPO. 

The DF-4 in-pile fuel damage experiment addressed the behav- 
ior of boiling water reactor (BWR) fuel canisters and control blades 
in the high temperature environment of an unrecovered loss of 
coolant accident. This experiment, which was carried out in the 
Annular Core Research Reactor (ACRR) at Sandia National Labo- 
ratories, was performed under the USNRC'’s internationally 
sponsored severe fuel damage (SFD) program. The DF-4 test is 
described in some detail herein and results from the experiment 
are presented. Important findings from the DF-4 test include the 
low temperature melting of the stainless steel control blade caused 
by reaction with the B,C, and the subsequent low temperature 
attack of the Zr-4 channel box by the relocating molten blade com- 
ponents. Hydrogen generation was found to continue throughout 
the experiment, diminishing slightly following the relocation of 
molten oxidizing zircaloy to the lower extreme of the test bundle. A 
large blockage formed from this material continued to oxidize while 
steam was being fed into the test bundle. The results of this test 
have provided information on the initial stages of core melt pro- 
gression in BWR geometry involving the heatup and cladding 
oxidation stages of a severe accident and terminating at the point 
of melting and relocation of the metallic core components. The in- 
formation is useful in modelling melt progression in BWR core 
geometry, and provides engineering insight into the key phenom- 
ena controlling these processes. 


17005 (NUREG/CP-0113, pp. 1.5) Experiment-specific anal- 
yses in support of code development. Ott, L.J. (Oak Ridge 
National Lab., TN (USA)). Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Research. Oct 
1990. In Transactions of the eighteenth water reactor safety infor- 
mation meeting. 211p. Source: OSTI; GPO. 

Experiment-specific codes have been developed since 1986 by 
Oak Ridge National Laboratory Boiling Water Reactor (BWR) 
severe accident analysis programs for the purpose of BWR experi- 
mental planning and optimum interpretation of experimental results. 
These experiment-specific models (or codes) have been applied to 
large integral tests (ergo, experiments) which start from an initial 
undamaged core state. The tests performed to data in BWR geom- 
etry have had significantly different-from-prototypic boundary and 
experimental conditions because of either facility !imitations and/or 
experimental difficulties. These experiments (ACRR: DF-4, NRU: 
FLHT-6, and CORA) were designed to obtain specific phenomeno- 
logical information such as the degradation and interaction of 
prototypic components and the effects on melt progression of 
control-blade materials and channel boxes. Design and interpreta- 
tion of these experiments and the subsequent development of 
models for the phenomena of interest require accurate detailed 
quantitative representation of the conditions in the experiment. That 
is, the structural components, boundary and experimental condi- 
tions, and thermal hydraulics must be represented accurately. The 
detailed modeling required for the experimental analysis may not 
be available (or may only be approximated) in the severe accident 





analysis codes that represent the entire BWR core. Experiment- 
specific codes are important in the design and interpretation of 
individual experiments, incorporating the facility limitations, experi- 
ment configurations, and experimental boundary conditions 
necessary for detailed experiment analysis. Application of the 
codes specific to the ACRR DF-4 and KfK CORA-16 experiments 
are discussed and significant findings from the experimental analy- 
ses are presented. 


17006 (NUREG/CP-0113, pp. 2.5) Multivariable modeling of 
J-R data. Eason, E.D. (Modeling and Computing Services, Sunny- 
vale, CA (USA)); Nelson, E.E.; Wright, J.E. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

It is necessary to estimate J-R data for reactor vessels, piping, 
and components to analyze pliant safety issues related to radiation 
damage and remaining life. In many cases, field-aged specimens 
from reacter surveillance programs are either unavailable for the 
specific weld or heat of material in service, or they are available at 
radiation conditions that do not match the case to be analyzed, or 
they are available only in the form of Charpy specimens. In each of 
these cases, it is necessary to estimate J-R curves from the avail- 
able data. For this purpose, a multivariable model for predicting 
J-R curves based on variations in material chemistry, radiation ex- 
posure, tensile properties, and Charpy data is needed. The project 
reported here builds on the earlier modeling and data collection ef- 
forts by Materials Engineering Associates and Babcock & Wilcox. 
The public databases collected by these organizations were com- 
bined to form a reasonably comprehensive sample of completely 
characterized, public test data, with and without irradiation. Ferritic 
materials used in both nuclear pressure vessels and piping were 
included. An improved three-parameter model for the dependence 
of J on crack extension was developed, and advanced transtorma- 
tion analysis tools were used to identify the key variables and the 
optimal form for modeling the parameters. Several models are de- 
veloped, depending on the type of data available for prediction. 
These models are presented and discussed in the full paper. 


17007 (NUREG/CP-0113, pp. 3.3) Overview of the Nuclear 
Regulatory Commission's revised 10 CFR Part 20. Peterson, 
H.T. Jr. Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Regulatory Research. Oct 1990. In Transactions 
of the eighteenth water reactor safety information meeting. 211p. 
Source: OSTI; GPO. 

The principal Nuclear Regulatory Commission (NRC) regulations 
covering radiation protection are in Part 20 of Title 10 of the Code 
of Federal Regulations (10 CFR Part 20). These regulations apply 
to almost ali NRC licensed activities including nuclear power and 
research reactors, nuclear medicine, industrial radiography and the 
use of most radioactive isotopes in research. The revised 10 CFR 
Part 20 is based on the 1977 recommenciations of the internationai 
Commission on Radiological Protection (ICRP) in ICRP Publication 
No. 26, implements the 1987 Federal Radiation Guidance on Oc- 
cupational Exposure and is generally consistent with the 1987 
recommendations of the U.S. National Council on Radiation Pro- 
tection and Measurements (NCRP) in NCRP Report No. 91. There 
are a number of areas where the Revised Part 20 employs new 
and more up-to-date scientific information and concepts. One major 
change is in the use of revised jung and Gi tract models and more 
recent metabolic retention data to calculate Annual Limits on intake 
(ALI’s) and Derived Air Concentration limits (DAC’s). The Appendix 
B in the Revised Part 20 employs new and more up-to-date scien- 
tific information and concepts. One major change is in the use of 
revised lung and Gl tract models and more recent metabolic reten- 
tion data to calculate Annual Limits on Intake (ALI’s) and Derived 
Air Concentration limits (DAC's). The Appendix B in the Revised 
Part 20 contains data on occupational ALI’s and DCA’s and 
radionuclide concentration limits for releases to the general envi- 
ronment for over 750 radionuclides. The final rule is expected to be 
published early in September with an implementation data of Jan- 
uary 1, 1992. 


17008 (NUREG/CP-0113, pp. 4.1) The DEBRIS module: An 
eitective tool for the analysis of meltdown progression in 
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LWR’s. Gasser, R.D.; Gauntt, R.O. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

The DEBRIS module was developed in response to the need for 
an effective and efficient tool for the analysis of core meltdown pro- 
cesses in Light Water Reactors (LWR’s). The work was performed 
at Sandia National Laboratories under the auspices of the USNRC 
as part of the internationally sponsored severe fuel damage pro- 
gram. In particular, a model was needed to describe the late phase 
of the core meltdown process, that is, the period following the loss 
of intact rod geometry. This phase of a postulated core meltdown 
accident is characterized by the melting and relocation of ceramic 
rich materials through a rubblized medium composed mostly of fuel 
pellets and oxidized cladding fragments. Of particular interest are 
the dynamics of the melting process in a multi-component debris 
bed, the relocation of the various components, the formation of 
crusts due to freezing of relocating materials, the retention of 
molten materials by the crust, and the remelting of crusts. The set 
of models that constitute the DEBRIS module soive the 
two-dimensional (r,z) momentum equation to account for melt relo- 
cation due to both gravitational and capillary forces, the continuity 
equation to assure mass conservation, and the energy equation. 
The equations for fluid motion balance the viscous drag which is 
modeled by a modified Darcy law formulation against gravity and 
pressure differential. The motion of solid debris under the influence 
of gravity forces is also included. The energy equation is solved in 
a decoupled manner utilizing an explicit solution to account for 
enthalpy transport due to material motion and an implicit two- 
dimensional solution to account for conduction and radiation heat 
transfer. A specially modified version of the DEBRIS module was 
developed to simuiate the geometry and configuration of the Melt 
Progression experiment series being conducted in the Annular 
Core Research Reactor (ACRR) at Sandia Laboratories. 


17009 (NUREG/CP-0113, pp. 4.3) Lower nead failure analy- 
sis. Rempe, J.L. (EG & G Idaho, Inc., Idaho Falls (USA)); Thinnes, 
G.L.; Allison, C.M.; Cronenberg, A.W. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

The methodology and preliminary results from the NRC- 
sponsored lower vessel head research program are described 
within this paper. Objectives of the analysis are to investigate plau- 
sible modes of reactor vessel failure to determine which modes 
have the greatest likelihood of occurrence during a severe accident 
and the range of core debris and accident conditions that lead to 
these failures. A wide range of reactor designs and thermodynamic 
conditions leading to various types of vessel failure were investi- 
gated using analytic closed-form approximations to assess the 
important governing parameters in non-dimensiona! form. Prelimi- 
nary results are summarized. A simple combination numerical/ 
analytical model was developed to evaluate the critical parameters 
for tube ejection and penetration tube rupture. Application of this 
model to a range of conditions representative of PWR and BWR 
designs indicate that the as built gap between the tube and vessel! 
wall was a critical parameter for these two mechanisms. Simple 
thermal calculations were also performed to evaluate the relative 
timing of lower head failure for conditions and designs representa- 
tive of PWR and BWR designs. 


17010 (NUREG/CP-0113, pp. 4.11) Scaling laws for severe 
accident phenomena in BWRs. Moody, F.J. (G.E. Nuclear En- 
ergy, San Jose, CA (USA)); Muralidharan, R.; Dua, S.S. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. In Transactions of the eighteenth 
water reactor safety information meeting. 211p. Source: OSTI; 
GPO. 

The predicted thermal-hydraulic response of reactor and contain- 
ment systems to postulated severe accidents is needed for 
determining mitigative features and emergency procedures. Severe 
accident behavior typically is predicted from experimental and ana- 
lytical investigations. It is essential that experimental programs 
preserve the important full size phenomena in order to be useful 
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both in predicting actual system response, and in providing repre- 
sentative data for the verification of analytical models. Subscale or 
laboratory experiments will preserve full size behavior if they can 
be designed to accommodate appropriate scaling laws. Sometimes 
an experiment cannot fully accommodate the scaling laws, and the 
response is distorted from that of full size. When this occurs, it is 
useful to have an analytical procedure for estimating the effect of 
distortions. Scale modeling laws are developed in this study to as- 
sist the design and interpretation of representative small scale 
tests, useful in predicting severe accident phenomena expected in 
full size boiling water reactor and containment systems. Example 
phenomena considered include core melt progression inside the 
vessel, molten core debris discharge, core debris spreading on a 
floor, immobilization by freezing due to an overlying water layer, 
and containment response. A procedure also is described for esti- 
mating the effect of scale model distortions on the prediction of full 
size behavior. 


17011 (NUREG/CP-0113, pp. 4.13) Debris dispersal from 
reactor cavity during low temperature simulant tests of direct 
containment heating (DCH). Levy, S. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

The Ishii-Katoaka entrainment correlation for fully developed 
steady-state annular two-phase flow was modified for application to 
the undeveloped and transient conditions prevailing during blow- 
down from a reactor pressure vessel into a reactor cavity during 
Direct Containment Heating (DCH). Good correlation for the debris 
dispersion or entrainment fraction was obtained for the Winfrith 
simulant data obtained with a constant gas flow rate in a 1:25 
scale of the Sizewell reactor cavity. The same correlation was 
found to apply to an equivalent circular reactor cavity over scales 
ranging from 1:132 to 1:21. The five fluids utilized in the Winfrith 
constant pressure reservoir tests were brought together by the gas 
Euler number and the property grouping. Blowdown tests with sim- 
ulant fluids in the Sizewell, Zion, Surry and Watts Bar scaled 
reactor cavities were correlated by the same equation and they ex- 
hibited the same dependence upon the initial gas Euler number, 
the same property grouping and an equivaient blowdown time. 
However, in contrast to the constant gas flow rate tests, the gas 
density was found to influence debris dispersal during blowdown 
tests. Also, a significant decrease in entrainment was obtained with 
the use of woods metal as a simulant. The decrease appears to be 
associated with increased Euler numbers and it may be related to 
a change in flow pattern entrainment or a slowdown of the gas 
velocity by the accelerating debris particles. All tests showed a de- 
pendence upon the size of the orifice simulating the reactor vessel 
hole. For illustration purposes, the methodology was applied to 
predict debris dispersion in the Zion and Surry plants. 


17012 (NUREG/CP-0113, pp. 4.15) A system level scaling 
analysis for direct containment heating. Pilch, M. (Sandia 
National Labs., Albuquerque, NM (USA)); Allen, M.D. Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. In Transactions of the eighteenth 
water reactor safety information meeting. 211p. Source: OSTI; 
GPO. 

A systematic and practical scaling analysis has been completed 
for the DCH |direct containment heating] problem. The analysis 
provides the similarity groups necessary to ensure that experiments 
and model development can be performed in a suitable parameter 
range. In addition, importance ranking of DCH processes is possi- 
ble, thus providing a means to focus and prioritize research. 
However, the scaling analysis cannot replace system level com- 
puter codes for making quantitative reactor predictions. Conclusions 
drawn from the scaling analysis are contingent upon an assurance 
that all processes potentially important to DCH are reflected in the 
analysis. The scaling analysis follows a top-down approach that in- 
corporates the boundary conditions into the conservation equations 
written for a contro! volume. Evaluation of the similarity groups has 
been performed for the Surry plant with a prescribed set of initial 
and boundary conditions that included only a small amount of wa- 
ter. The evaluation indicates that there are four dominant source 
processes: debris entrainment, debris oxidation, debris/gas heat 


transfer, and hydrogen combustion. Only one mitigative process, 
debris trapping, was shown to be important. Existing SURTSEY ex- 
periments have been reevaluated using the new scaling analysis. 
The scaling analysis also provides a justification for the design, 
specification, and operation of future SURTSEY experiments. 


17013 (NUREG/CP-0113, pp. 4.17) MELCOR analysis of the 
TMI-2 accident. Boucheron, E.A. (Sandia National Labs., Albu- 
querque, NM (USA)). Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research. Oct 1990. DOE 
Contract AC04-76DP00789. In Transactions of the eighteenth wa- 
ter reactor safety information meeting. 211p. Source: OSTI; GPO. 

The MELCOR computer code is being developed by Sandia Na- 
tional Laboratories for the Nuclear Regulatory Commission for the 
purpose of analyzing severe accidents in nuclear power plants. 
The primary role of MELCOR is to provide realistic predictions of 
severe accident phenomena and the radiological source term. The 
results of these calculations are to be used as an integral part of 
probabilistic risk assessment studies. In particular, MELCOR calcu- 
lations serve as a means of guiding the back-end analyses and 
can be used to answer important questions that arise in the formu- 
lation of accident progression event trees. The first four phases of 
the TMI-2 standard problem have been analyzed with MELCOR. 
The purposes of these analyses were twofold. First, while MEL- 
COR has, been used extensively to analyze BWR plants, it has not 
been used to analyze PWR piants. Therefore, one goal of the anal- 
ysis effort was to identity PWR specific features that needed to be 
added to MELCOR. Second, the analysis of the standard problem 
allowed for the models in MELCOR to be compared to plant data 
and to the results of more mechanistic analyses. This exercise is 
therefore valuable for verifying and assessing the models in the 
code. As will be shown, the major trends in the TMI-2 accident are 
reasonably well predicted with MELCOR, even with its simplified 
modeling. This paper describes the analyses of the TMI-2 standard 
problem that have been performed with MELCOR. A comparison of 
the calculated and measured results is presented. Based on this 
comparison, conclusions can be drawn concerning the applicability 
of MELCOR to severe accident analysis. 


17014 (NUREG/CP-0113, pp. 5.7) Improved eddy-current 
inspection tor steam generator tubing. Dodd, C.V. (Oak Ridge 
National Lab., TN (USA)); Pate, J.R. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

Oak Ridge National Laboratory has been engaged in the re- 
search and development of eddy-current tests for a wide range of 
different problems. The authors have been developing tests to 
monitor the radiation damage in steel, we are developing neural 
networks for the analysis of eddy current data, and we are devel- 
oping new and improved probe types for the inspection of steam 
generators. Rotating reflection probes have been developed that 
allow a more sensitive test of steam generator tubing. Recent ad- 
vances have been made on multiple property techniques. This 
technique generates a set of coefficients that correlate the readings 
from an eddy-current instrument to the properties of the test that 
produce the readings. While this technique will work with reflection 
probes, pancake probes, or bobbin probes, we have concentrated 
on the latter since this type of test is the most widely used in the 
commercial inspection of steam generators. The test properties 
varied include tube supports, tube sheets, copper deposits, mag- 
netite deposits, denting, wastage, pitting, cracking and IGA. While 
the multiple property technique has given good results for several 
years, recent advances in personal computers have considerably 
improved the results. Fits have been run for the differential bobbin 
probe that have included over 95,000 different sets of property val- 
ues and their corresponding readings. Multiple property fits of 
these readings have given defect size fits with root-mean-square 
errors under 5% of the wall thickness for ASME Section XI stan- 
dards. Although the actual measurement of the defect depths is 
not that good (without corrections), the signal to noise is very 
good, even at copper and magnetite interfaces. Different types of 
function fits have been tested for the various types of probes and 
detects, and optimum functions have been determined tor each. 
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17015 (NUREG/CP-0113, pp. 6.3) Large - Scale Seismic 
Test Program at Hualien, Taiwan. Tang, H.T.; Graves, H.L.; Yeh, 
Y.S. Nuclear Regulatory Commission, Washington, DC (USA). Of- 
fice of Nuclear Regulatory Research. Oct 1990. In Transactions of 
the eighteenth water reactor safety information meeting. 211p. 
Source: OSTI; GPO. 

The Large-Scale Seismic Test (LSST) Program at Hualien, 
Taiwan is a follow-on to the soil-structure interaction (SSI) experi- 
ments at Lotung, Taiwan. The planned SSI studies will be 
performed at a stiff soil site in Hualien, Taiwan that historically has 
had slightly more destructive earthquakes in the past than Lotung. 
The objectives of the LSST project is as follows: (1) to obtain 
earthquake-induced SS| data at a stiff soil site having similar proto- 
typical nuclear power plant soil conditions; (2) to confirm the 
findings and methodologies validated against the Lotung soft soil 
SSI data for prototypical plant condition applications; (3) to further 
validate the technical basis of realistic SSI analysis approaches; 
and (4) to further support the resolution of USI A-40 Seismic De- 
sign Criteria issue. These objectives will be accomplished through 
an integrated and carefully planned experimental program consist- 
ing of: soil characterization, test model design and field 
construction, instrumentation layout and deployment, in-situ geo- 
physical information collection, forced vibration test, and synthesis 
of results and findings. 


17016 (NUREG/CP-0113, pp. 6.9) Development of the 
structural materials information center. Oland, C.B. (Oak Ridge 
National Lab., TN (USA)); Naus, D.J. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. DOE Contract AC05-840R21400. In Transac- 
tions of the eighteenth water reactor safety information meeting. 
211p. Source: OSTI; GPO. 

The U.S. Nuclear Regulatory Commission has initiated a Struc- 
tural Aging Program at the Oak Ridge National Laboratory to 
identify potential structural safety issues related to continued ser- 
vice of nuclear power plants and to establish criteria for evaluating 
and resolving these issues. One of the tasks in this program fo- 
cuses on the establishment of a Structural Materials Information 
Center where data and information on the time variation of con- 
crete and other structural material properties under the influence of 
pertinent environmental stressors and aging factors are being col- 
lected and assembled into a database. This database will be used 
to assist in the prediction of potential long-term deterioration of crit- 
ical structural components in nuclear power plants and to establish 
limits on hostile environmental exposure for these structures and 
materials. Two complementary database formats have been devel- 
oped. The Structural Materials Handbook is an expandable, hard 
copy handbook that contains complete sets of data and information 
for selected portland cement concrete, metallic reinforcement, pre- 
stressing tendon, and structural steel materials. The Structural 
Materials Electronic Database is accessible by an IBM-compatibie 
personal computer and provides an efficient means for searching 
the various database files to locate materials with similar proper- 
ties. The database formats have been developed to accommodate 
data and information on the time-variation of concrete and other 
structural material properties. To date, the database includes infor- 
mation on concrete, reinforcement, prestressing, and structural 
steel materials. 


17017 (NUREG/CP-0113, pp. 7.5) Degradation modeling 
with applications to aging and maintenance effectiveness eval 
uation. Samanta, P.K. (Brookhaven National Lab., Upton, NY 
(USA)); Hsu, F.; Subudhi, M.; Vesely, W.E. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 2141p. Source: OSTI; GPO. 

This paper presents a degradation modeling approach for ana- 
lyzing component degradation and failure data to understand the 
processes in and reliability implications of the aging of compo- 
nents. The particular modeling employed, focuses on the analysis 
of the times of component degradations to depict how degradation 
rate changes with the age of the component. The models of the 
changes in degradation rate and failure rate with age are important 
since they quantify the aging reliability behavior of the component. 
Analyses of component degradations provide significant information 
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on the component aging process. Compared to failure data, degra- 
dation data are more abundant since degradations occur at a 
higher rate than failures. Analyses of degradation occurrences can 
identify the effect of aging on components before these effects 
become severe enough to result in significant reliability and risk im- 
plications. Markov modeling is used to construct a maintenance 
effectiveness parameter which relates component degradations to 
failures. Specific applications are performed to obtain component 
degradation rates and component failure rates from available plant- 
specific data. As part of the data analysis, statistical techniques are 
developed which identify aging trends in failure and degradation 
data. RHR [residual heat removal] pump data are analyzed using 
the degradation modeling approach. Initial estimates of mainte- 
nance effectiveness in limiting degradations from becoming failures 
also were developed. These results are important first steps in 
degradation modeling and show that degradations can be modeled 
to identify aging effects. 


17018 (NUREG/CP-0113, pp. 8.5) Consideration of external 
events in the individual plant examination program. Chen, J.T. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Oct 1990. In Transactions of the 
eighteenth water reactor safety information meeting. 211p. Source: 
OSTI; GPO. 

In the Commission policy statement on severe accidents in nu- 
clear power plants issued on August 8, 1985, the Commission 
concluded, based on available information, that existing plants 
pose no undue risk to the public health and safety and that there is 
no present basis for immediate action on any regulatory require- 
ments for these plants. However, the Commission has recognized, 
based on NRC and industry experience with plant-specific proba- 
bilistic risk assessments (PRAs), that systematic examinations are 
beneficial in identifying plant-specific vulnerabilities to severe acci- 
dents that could be fixed with low cost improvements. As part of 
the implementation of the Severe Accident Policy, the Commission 
issued Generic Letter 88-20 on November 23, 1988, requesting 
that each licensee conduct an individual plant examination (IPE) for 
internally initiated events including internal flooding. Many PRAs 
have indicated that the risk from external events could be a signifi- 
cant contributor to the core damage in some instances. In 
December 1987, an External Events Steering Group (EESG) was 
established to make recommendations regarding the scope, meth- 
ods, and coordination of the IPEEE. The EESG has recently 
completed its work and has made recommendations for the treat- 
ment of external events. This paper provides a brief discussion of 
Supplement 4 to Generic Letter 88-20 and NUREG-1407. More 
specifically, the discussion is centered on the IPEEE objectives, 
the external events that need to be included in the IPEEE, the ac- 
ceptable methods, and the coordination needed between the 
IPEEE and other programs. 


17019 (NUREG/CP-0113, pp. 8.7) Containment pertfor- 
mance improvement program. Beckner, W.; Mitchell, J.; Soffer, 
L.; Chow, E.; Lane, J.; Ridgely, J. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Oct 1990. In Transactions of the eighteenth water reactor safety in- 
formation meeting. 211p. Source: OSTI; GPO. 

The Containment Performance Improvement (CPI) program has 
been one of the main elements in the US Nuclear Regulatory 
Commission's (NRC's) integrated approach to closure of severe 
accident issues for US nuclear power plants. During the course of 
the program, results from various probabilistic risk assessment 
(PRA) studies and from severe accident research programs for the 
five US containment types have been examined to identify 
significant containment challenges and to evaluate potential im- 
provements. The five containment types considered are: the 
boiling water reactor (BMR) Mark | containment, the BWR Mark I! 
containment, the BWR Mark Ill containment, the pressurized water 
reactor (PWR) ice condenser containment, and the PWR dry con- 
tainments (including both subatmospheric and large subtypes). The 
focus of the CPI program has been containment performance and 
accident mitigation, however, insights are also being obtained in 
the areas of accident prevention and accident management. 


17020 (NUREG/CP-0113, pp. 8.11) Source term update - 
summary and status. Soffer, L. Nuclear Regulatory Commission, 
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Washington, DC (USA). Office of Nuclear Regulatory Research. 
Oct 1990. In Transactions of the eighteenth water reactor safety in- 
formation meeting. 211p. Source: OSTI; GPO. 

Postulated fission product releases (so-called source terms) 
have played a major role in U.S. regulatory requirements both for 
reactor siting and in setting plant design requirements. The source 
term used at present is derived from report TID-14844, issued in 
1962, which postulates the instantaneous release into containment 
of 100 percent of the noble gas inventory of the core, 50 percent of 
the iodine fission products (half of which are assumed to deposit 
on interior surfaces very quickly), and 1 percent of the remaining 
fission products. Current regulatory guidance also assumes that io- 
dine is present primarily in the form of elemental iodine. There is 
general agreement, based upon research accomplished since its 
issuance, that although use of the TID source term has provided a 
high level of plant mitigation capability, the present recipe is not 
compatible with a realistic understanding of severe accidents. In 
connection with the review of advanced light water reactor (ALWR) 
designs, the NRC staff has begun a program to implement the in- 
sights of source term research in revised regulatory guidance. This 
will include a revision of the TID source term, associated Regula- 
tory Guides and sections of the Standard Review Plan. Research 
studies currently underway at Battelle Pacific Northwest Laborato- 
ries, Oak Ridge National Laboratory, and Idaho- National 
Engineering Laboratory to support this effort as well as an esti- 
mated schedule are described in the paper. 


17021 (NUREG/CP-0113, pp. 10.1) Mechanical properties of 
cables exposed to simultaneous thermal and radiation aging. 
Jacobus, M.J. (Sandia National Labs., Albuquerque, NM (USA)); 
Fuehrer, G.F. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Oct 1990. DOE 
Contract ACO4-76DP00789. In Transactions of the eighteenth wa- 
ter reactor safety information meeting. 211p. Source: OSTI; GPO. 

Sandia National Laboratories is conducting long-term aging re- 
search on representative samples of nuclear power plant Class 1E 
cables. The objectives of this program are to determine the suitabil- 
ity of these cables for extended life (beyond 40 year design basis) 
and to assess various cable condition monitoring (CM) techniques 
for predicting remaining cable lite. Three groups of twelve different 
cable products were aged for long times at relatively mild exposure 
conditions to nominal equivalent lifetimes of 20, 40, and 60 years. 
The three groups received respectively 3, 6, and 9 months of expo- 
sure to 10 krad/hr gamma radiation in aging chambers maintained 
at 100°C, resulting in total doses of 20, 40, and 60 Mrads. Among 
the many CM techniques employed throughout aging, three me- 
chanical properties of each cable's jacket and insulation materials 
were monitored: tensile strength, ultimate elongation, and hard- 
ness. Many short samples of both single and multiconductor cables 
were included in the aging chambers and were used for determina- 
tion of hardness using an indenter developed at Franklin Research 
Center under EPRI sponsorship. The results of the mechanical 
measurements on some of these specimens are presented as a 
function of exposure to the artificial aging environment. 


17022 (NUREG/CP-0113, pp. 10.3) Recent improvements in 
check valve monitoring methods. Haynes, H.D. (Oak Ridge 
National Lab., TN (USA)). Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Research. Oct 
1990. DOE Contract AC05-840R21400. In Transactions of the 
eighteenth water reactor safety information meeting. 211p. Source: 
OSTI; GPO. 

Check valves are used extensively in nuclear plant safety sys- 
tems and balance of plant (BOP) systems. Failures of swing check 
valves have occurred in several nuclear plants and have been 
largely attributed to severe degradation of internal parts resulting 
from instability (flutter) of check valve internals under normal plant 
operating conditions. Thus, in recent years, check valves have 
received considerable attention by the Nuclear Regulatory Com- 
mission (NRC) and the nuclear power industry. In support of the 
NRC Nuclear Plant Aging Research (NPAR) program, ORNL has 
carried out an evaluation of three monitoring methods: acoustic 
emission, ultrasonic inspection, and magnetic flux signature analy- 
sis. Commercial suppliers of check valve monitoring systems 
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utilizing these methods participated in a recent series of tests de- 
signed to evaluate the capability of each system to detect valve 
seat leakage and the position, motion, and wear of check valve in- 
ternals. These tests were directed by the Nuclear Industry Check 
Valve Group (NIC) and were carried out at the Utah Water Re- 
search Laboratory on the Utah State University campus. 
Descriptions of these three methods are provided in this paper, in- 
cluding the benefits and limitations associated with each method. 
Selected NIC test results are included that illustrate the capabilities 
of each method to detect simulated check valve degradation. The 
ORNL Advanced Diagnostic Engineering Research and Develop- 
ment Center (ADEC), has recently developed novel check valve 
monitoring techniques that offer several improvements over exist- 
ing methods. Full descriptions of these techniques are included in 
this paper, including laboratory and field test data. 


17023 (NUREG/CP-0113, pp. 10.7) Reactor internals degre- 
dation mechanisms. Luk, K.H. (Oak Ridge National Lab., TN 
(USA)). Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Regulatory Research. Oct 1990. DOE Contract 
AC05-840R21400. In Transactions of the eighteenth water reactor 
safety information meeting. 211p. Source: OSTI; GPO. 

This paper is a progress report of a study on the aging effects 
on selected components of reactor pressure vessel internals. A 
data base of aging-related failure hist’ y of these components is 
being established based on information obtained from LERs, 
NPDRS data base and other published industry reports. The nature 
of the structural failure, its location and the root cause of the prob- 
able or suspected degradation mechanism(s) are identified. 
Conditions that are known to promote degradation mechanisms are 
compared to the design and operating conditions for the compo- 
nents with the goal of establishing of a linkage between the two. 
The failure information and the established linkage between operat- 
ing and failure conditions form the basis for an assessment of the 
aging effects in reactor internals. The implementation of inservice 
inspection methods for reactor internals and its role in plant life ex- 
tension is addressed. the effectiveness of life extension and life 
prediction methods, including monitoring and flaw detection tech- 
niques, is also discussed. 


17024 (NUREG/CP-0113, pp. 10.9) Role of recent research 
in improving check vaive reliability at nuclear power plants. 
Kalsi, M.S.; Horst, C.L.; Wang, J.K.; Sharma, V. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

Check valve failures at nuclear power plants in recent years 
have led to serious safety concerns, and caused extensive dam- 
age to other plant components which had a significant impact on 
plant availability. In order to understand the failure mechanism and 
improve the reliability of check valves, a systematic research effort 
was proposed by Kalsi Engineering, Inc. to U.S. Nuclear Regula- 
tory Commission (NRC). The overall goal of the research was to 
develop models for predicting the performance and degradation of 
swing check valves in nuclear power plant systems so that appro- 
priate preventive maintenance or design modifications can be 
performed to improve the reliability of check valves. Under Phase | 
of this research, a large matrix of tests was run with instrumented 
swing check valves to determine the stability of the disc under a 
variety of upstream flow disturbances, covering a wide range of 
disc stop positions and flow velocities in two different valve sizes. 
The goals of Phase Il research were to develop predictive models 
which quantify the anticipated degradation of swing check valves 
that have flow disturbances closely upstream of the valve and are 
operating under flow velocities that do not result in full disc open- 
ing. This research allows the inspection/maintenance activities to 
be focussed on those check valves that are more likely to suffer 
premature degradation. The quantitative wear and fatigue predic- 
tion methodology can be used to develop a sound preventive 
maintenance program. The results of the research also show the 
improvements in check valve performance/reliability that can be 
achieved by certain modifications in the valve design. 


17025 (NUREG/CP-0113, pp. 11.3) Team performance mee- 
sures for abnormal plant operations. Montgomery, J.C. (Battelle 
Pacific Northwest Labs. (USA)); Seaver, D.A.; Holmes, C.W.; 





Gaddy, C.D.; Toquam, J.L. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Research. Oct 
1990. In Transactions of the eighteenth water reactor safety infor- 
mation meeting. 211p. Source: OSTI; GPO. 

In order to work effectively, control room crews need to possess 
well-developed team skills. Extensive research supports the notion 
that improved quality and effectiveness are possible when a group 
works together, rather than as individuals. The Nuclear Regulatory 
Commission (NRC) has recognized the role of team performance 
in plant safety and has attempted to evaluate licensee performance 
as part of audits, inspections, and reviews. However, reliable and 
valid criteria for team performance have not yet been adequately 
developed. The purpose of the present research was to develop 
such reliable and valid measures of team skills. Seven dimensions 
of team skill performance were developed on the basis of input 
from NRC operator licensing examiners and from the results of 
previous research and experience in the area. These dimensions 
included two-way communications, resource management, inquiry, 
advocacy, conflict resolution/decision-making, stress management, 
and team spirit. Several different types of rating formats were 
developed for use with these dimensions, including a modified Be- 
haviorally Anchored Rating Scale (BARS) format and a Behavioral 
Frequency format. Following pilot-testing and revision, observer and 
control room crew ratings of team performance were obtained using 
14 control room crews responding to simulator scenarios at a BWR 
and a PWR reactor. It is concluded, overall, that the Behavioral 
Frequency ratings appeared quite promising as a measure of team 
skills but that additional statistical analyses and other follow-up re- 
search are needed to refine several of the team skills dimensions 
and to make the scales fully functional in an applied setting. 


17026 (NUREG/CP-0113, pp. 11.5) Non-nuclear pertor- 
mance indicators tor nuclear power plant application. Connelly, 
E.M.; Van Hemel, S.B.; Haas, P.M. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OST; GPO. 

The consulting team has been working since June 1989 on a 
project which is a part of the program to develop leading indicators 
of nuclear power piant (NPP) safety for the NRC [Nuclear 
Regulatory Commission], concentrating on management and orga- 
nizational factors. The specific approach is to examine other 
industries analogous in important ways to the NPP industry, to 
identify candidate leading indicators of safety in those industries, 
and to determine whether such indicators can be successfully 
transferred to the NPP industry. This approach was based on the 
knowledge that many other industries with public safety concerns 
similar to those of the nuclear power industry have been operating 
on a large scale for many years, and thus have had the opportu- 
nity to collect much more operating experience and data than the 
NPP industry has in its few decades of operation. in an initial feasi- 
bility study phase, the team interviewed industry association 
personnel and corporate safety managers from various industries. 
Efforts have included data collection and analysis to identify candi- 
date leading indicators of plant safety, and to determine their 
relationships to safety outcomes at the plant level. When the most 
promising candidate indicators have been selected in the chemical 
industry, the next step will be to investigate the feasibility of trans- 
ferring those indicators to the NPP environment. This will be done 
with the assistance of a panel of experts from the NPP operations, 
regulatory, and research communities. The final candidate indica- 
tors, expressed in NPP terms, will be tested in a retrospective 
evaluation against existing data which has been collected by the 
NRC from nuclear power plants. 


17027 (NUREG/CP-0113, pp. 11.9) Modeling the effects of 
dependency between humans and hardware on overal! system 
pertormance. Siu, N.; Acosta, C. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Oct 1990. In Transactions of the eighteenth water reactor safety in- 
formation meeting. 211p. Source: OSTI; GPO. 

Current probabilistic risk assessment (PRA) studies employ 
event trees to define accident scenarios in terms of sequences of 
top events. The event tree top events typically model failures of 
hardware systems/subsystems or plant operators to mitigate the 
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scenario. Since the likelihood of each scenario is determined using 
the conditional probabilities (sometimes called conditional split frac- 
tions) associated with each top event, the accuracy of an analysis 
relies heavily upon the correct assessment of these conditional 
probabilities. Event trees have proven to be extremely useful, 
being ideally suited for treating scenarios involving functional de- 
pendencies between top events (e.g., the failure of one system 
causes the failure of another system) and shared equipment 
dependencies. However, they do not, nor are they intended to, lit- 
erally simulate dynamic pliant response during an accident. As a 
result, they may not provide the full context needed to assess de- 
pendencies during complex scenarios. This paper describes a 
dynamic event tree approach designed to treat the time-dependent 
evolution of plant hardware states, process variable values, and 
operator states over the course of a scenario. The approach, which 
is similar in some ways to the accident progression trees used in 
NUREG-1150 and the DYLAM approach, allows improved charac- 
terization of the context for operator actions, and can lead to 
improved estimates of risk. 


17028 (NUREG/CP-0113, pp. 13.7) Sparta project: Facility 
description and first test results. Cerchia, V.; Furrer, M.; Pe- 
trangeli, G. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Oct 1990. In Trans- 
actions of the eighteenth water reactor safety information meeting. 
211p. Source: OSTI; GPO. 

Pool scrubbing is a key element in light water reactor source 
term estimation. In fact, a number of pathways currently identified 
for the most risk significant sequences involve pathway segments 
through water pools (e.g. a transient without scram for a BWR and 
a containment bypass for a PWR). Previous work on pool scrub- 
bing has shown that observed decontamination factors (DFs) are 
very sensitive to the test conditions. The steam content of the car- 
rier gas, pool temperature and many other parameters have a 
strong influence on fission product retention processes. SPARTA 
experimental program (Suppression Pool Aerosol Retention Test 
Apparatus) has been planned at the ENEA-CRE Casaccia Labora- 
tories to evaluate the overall DFs in water pools at different test 
conditions. Features of the SPARTA facility are the aerosol genera- 
tion system for MnO, Csi and CsOH fission product aerosol 
simulants, the small pool where parametric tests and scaling corre- 
lation will be carried out, the large pool, which is the main feature 
of the plant, with its full scale X-quencher and horizontal vent. The 
paper describes in some details the main experimental features of 
the SPARTA facility and summarizes the preliminary observations 
following the first performed test. 


17029 (NUREG/CP-0113, pp. 16.5) Diablo Canyon internal 
events PRA review: Methodology and findings. Fitzpatrick, R.G. 
(Brookhaven National Lab., Upton, NY (USA)); Bozoki, G. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. In Transactions of the eighteenth 
water reactor safety information meeting. 211p. Source: OSTI; 
GPO. 

The Diablo Canyon probabilistic risk assessment (DCPRA) was 
undertaken, at least in part, as the result of a licensing requirement 
placed upon Unit 1 when it was granted an operating license. The 
licensing requirement called for Pacific Gas & Electric (PG&E) to 
perform a reevaluation of the seismic design of the plant in about 
ten years and to include the latest state-of-the-art techniques and 
knowledge. The requirement further stated that both probabilistic 
and deterministic tools should be applied. The DCPRA represents 
a full scope level 1 effort, that is, both internal and external events 
were included in the resultant calculation of core damage fre- 
quency (CDF). This paper concentrates on the internal event 
portions of the DCPRA. 


17030 (NUREG/CP-0113, pp. 17.5) Risk insights from seis- 
mic margin reviews. Budnitz, R.J. (Future Resources Associates, 
Inc., Berkeley, CA (USA)). Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Research. Oct 
1990. In Transactions of the eighteenth water reactor safety infor- 
mation meeting. 211p. Source: OSTI; GPO. 

This paper discusses the information that has been derived from 
the three seismic-margin reviews conducted so far, and the infor- 
mation that is potentially available from using the seismic-margin 
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method more generally. There are two different methodologies for 
conducting seismic margin reviews of nuclear power plants, one 
developed under NRC sponsorship and one developed under 
sponsorship of the Electric Power Research Institute. Both method- 
ologies will be covered in this paper. The paper begins with a 
summary of the steps necessary to complete a margin review, and 
will then outline the key technical difficulties that need to be ad- 
dressed. After this introduction, the paper covers the safety and 
operational insights derived from the three seismic-margin reviews 
already completed: the NRC-sponsored review at Maine Yankee; 
the EPRI-sponsored review at Catawba; and the joint EPRI/NRC/ 
utility effort at Hatch. The emphasis is on engineering insights, with 
attention to the aspects of the reviews that are easiest to perform 
and thai provide the most readily available insights. 


17031 (NUREG/CP-0113, pp. 8.9) Summary and status of 
generic issue resolution. Baer, R.; Kniel, K. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

The Nuclear Regulatory Commission staff reviews proposed 
generic issues and prioritizes them, primarily based on safety 
significance, as high, medium, low, and drop. Issues that are priori- 
tized as high are reviewed to determine whether they should be 
designated as an Unresolved Safety Issue (USI). During the past 
several years the Nuclear Regulatory Commission has made con- 
siderable progress in the resolution of generic issues. All of the 
issues designated as a USIs have been resolved. Most other is- 
sues designated as having high or medium priority have also been 
resolved. All of the remaining issues that were prioritized as high 
or medium are being actively worked on. This paper summarizes 
the status of the generic issue resolution program and presents the 
technical findings and current status of the following six issues: 
diesel generator reliability; radiation effects of reactor vessel sup- 
ports; reactor coolant pump seal failures; effects of fire protection 
system actuation on _ safety-related equipment; failure of 
high-pressure coolant injection steam line without isolation; and es- 
sential service water system failures at multiplant sites. 


17032 (NUREG/CP-0113, pp. 9.13) Development of e@ per- 
formance indicator of the effectiveness of human-machine 
intertaces tor nuclear power plants. Moray, N. (Univ. of Illinois, 
Urbana (USA)). Nuclear) Regulatory Commission, Washington, DC 
(USA). Office of Nuclear|Regulatory Research. Oct 1990. In Trans- 
actions of the eighteenth water reactor safety information meeting. 
211p. Source: OSTI; GPO. 

With the development’ of. computer graphic displays being 
increasingly proposed for NPP control rooms it becomes very im- 
portant to be able to assess the degree to which they support 
improved operator performance. Three questions can be asked. (1) 
Will a new interface improve the existing level of performance so 
that even operators with relatively low levels of skill can have their 
performance dramatically improved? (2) Which display does this 
most effectively? and (3) Is it possible to assess the level of skill of 
an operator when using a new or existing interface design? The 
work to be described makes use of a well established phenome- 
non in cognitive psychology. In many fields of knowledge experts 
are able to recall displayed information and use it for decisions 
with a very much greater efficiency than novices or those of lower 
skill levels. This is however only true when the way in which the in- 
formation is displayed maps the intrinsic relations among the 
variables in a way which matches the cognitive functions of the op- 
erator and his mental model of the controlled process. in this paper 
the conceptual background of the research is described and pre- 
liminary experimental work outlined. 


17033 (NUREG/CP-0113, pp. 11.1) Research organizational 
factors. Coffman, F.D. Jr. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Research. Oct 
1990. In Transactions of the eighteenth water reactor safety infor- 
mation meeting. 211p. Source: OSTI; GPO. 

Organizational processes at nuclear power plants should be suf- 
ficient to prevent accidents and to protect public health and safety 
upon the occurrence of an accident. The role of regulatory re- 
search is to confirm that agency assessments of organization 
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processes are on a firm technical basis and provide for improve- 
ments in the NRC [Nuclear Regulatory Commission] programs. A 
firm technical basis is achieved by reducing uncertainties associ- 
ated with methods and measures used to assess organization 
processes. The general objective for regulatory research is to 
confirm that the agency has a coherent understanding of the orga- 
nizational processes that are individually necessary and are 
collectively sufficient for safe operations, methods are available to 
reliably characterize organizational processes, and measures exist 
to monitor changes in the key organizational processes. The first 
specific objective was to develop a method to translate organiza- 
tional processes into PRAs. The discussion provides feedback and 
insights from experience with the past and the ongoing organiza- 
tional factors research. That experience suggests a set of 
ingredients that appear proper for performing regulatory research 
on organizational processes. By keeping focused upon these 
proper ingredients, the research will contribute to the regulatory as- 
sessments of utility management through the use of improved 
methods and measures in investigations, inspections, diagnostics, 
performance indicators, and PRA insights. 


17034 (NUREG/CP-0113, pp. 14.9) New evidence for great 
earthquakes in the Pacific Northwest. Atwater, B.F. (Univ. of 
Washington, Seattle (USA)). Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Oct 1990. In Transactions of the eighteenth water reactor safety in- 
formation meeting. 211p. Source: OSTI; GPO. 

In the past 2,000 years large parts of the coast along the Casca- 
dia subduction zone have probably moved during earthquakes that 
were confined to four episodes each lasting no more than several 
centuries. The most recent episode, about 300 years ago, was 
marked by regional subsidence in southern Washington and north- 
ern Oregon, by localized subsidence in southern Oregon, and by 
localized uplift, subsidence, and thrust faulting in northern Califor- 
nia. The penultimate episode, about 1,100 years ago, brought 
subsidence to northern Washington, parts of southern Washington, 
and northern Oregon. This episode probably included two events 
of subsidence and at least one event of uplift and thrust faulting in 
northern California. Two earlier episodes occurred within a few 
centuries of one another about 1,700 years ago. The coast of 
southern Washington and northern Oregon subsided during each 
of these two episodes, and subsidence and thrust faulting occurred 
in northern California during at least one of them. For southern 
Washington and northern Oregon the coastwise extent of move- 
ment is better explained by interplate earthquakes on the Cascadia 
subduction zones than by intraplate earthquakes from small, un- 
connected sources. Such interplate seismicity probably continued 
southward, the ruptures splaying into a belt of upper-plate folds 
and faults that comes ashore in southern Oregon and northern 
California. Great earthquakes on the Cascadia subduction zone 
probably recur at very uneven intervals. Such behavior complicates 
seismic forecasting for the Pacific Northwest. 


17035 (NUREG/CP-0113, pp. 10.11-10.12) Aging assess- 
ment of circuit breakers and relays. Gleason, J.F. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. In Transactions of the eighteenth 
water reactor safety information meeting. 211p. Source: OSTI; 
GPO. 

The aging of circuit breakers and relays is important since these 
devices provide critical services for safety related systems in nu- 
clear plants. Failures of these devices can cause loss of vital 
functions as well as creating fire hazards. The aging assessments 
discussed in this paper were sponsored by the U.S. Nuclear Regu- 
latory Commission's Nuclear Plant Aging Research (NPAR) 
Program. The research has concentrated on identifying inspection, 
surveillance and condition monitoring (ISCM) techniques which are 
useful for detecting age degradation in these devices. Significant 
elements of the research consisted of the following, laboratory 
tests, in-situ efforts and degraded parts in a laboratory environ- 
ment. This includes five types of relays and three types of circuit 
breakers. Nineteen different ISCM techniques were evaluated. New 
and aged devices were used to determine the effectiveness of 
each technique to detect the effects of aging. Aging effects were 





noted to be significant if they caused failure of the equipment or re- 
sulted in some other significant event, such as a fire hazard. The 
following techniques detected significant aging: visual inspection, 
infrared thermal measurements, vibration monitoring, pick up volt- 
age, drop out voltage, pole and contact resistance and smoke 
detection. After the laboratory tests, the techniques which were ef- 
fective, as well as some which still showed promise, were further 
evaluated in Duke Power Company’s Catawba Nuclear Plant. 


17036 (NUREG/CP-0113, pp. 10.13) Effects of aging on 
calibration and response time of nuclear plant RTDs and pres- 
sure transmitters. Hashemian, H.M. (Analysis and Measurement 
Services Corp., Knoxville, TN (USA)); Beverly, D.D.; Fain, R.E.; 
Mitchell, D.W. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Oct 1990. In Trans- 
actions of the eighteenth water reactor safety information meeting. 
211p. Source: OSTI; GPO. 

This paper presents the key results of two experimental research 
projects conducted for the NRC [Nuclear Regulatory Commission] 
on aging of safety system RTDs [resistance temperature detectors] 
and pressure transmitters in nuclear power plants. These projects 
have addressed the following: aging mechanisms in RTDs and 
pressure transmitters; effect of aging on calibration and response 
time of RTDs and pressure transmitters; oil loss syndrome in Rose- 
mount pressure transmitters; shelf life drift of RTDs; drift of naturally 
aged RTDs and pressure transmitters; test methods for on-line 
measurement of performance of RTDs and pressure transmitters; 
assessment of useful life of nuclear plant RTDs and pressure 
transmitters; and testing intervals and replacement schedules. The 
above topics are discussed in detail and sample test results from 
laboratory measurements on typical nuclear grade RTDs and pres- 
sure transmitters tested in simulated reactor conditions are 
presented. The emphasis will be on normal aging as opposed to 
accelerated aging. It has been concluded that the steady state and 
transient performance of RTDs and pressure transmitters are af- 
fected by aging but the problem is manageable by in-situ response 
time testing and cross-calibration once every fuel cycle. 


17037 (NUREG/CP-0113, pp. 10.5-10.6) USNRC gate vaive 
test results challenge flexwedge gate vaive, motor operator 
sizing equation. Steele, R. (idaho National Engineering Lab., 
Idaho Falls (USA)); DeWall, K.G.; Watkins, J.C. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. DOE Contract AC07-761D01570. In Transac- 
tions of the eighteenth water reactor safety information meeting. 
211p. Source: OSTI; GPO. 

The Idaho National Engineering Laboratory (INEL) under the 
sponsorship of the United States Nuclear Regulatory Commission 
(USNRC) is performing research to provide technical input for the 
resolution of specific generic issues and to provide information to 
develop and improve industry mechanical equipment qualifications 
and operating and maintenance standards. This overall research 
effort includes a program that tested the operability (opening and 
closing) of six full scale motor-operated gate valves typical of those 
containment isolation valves installed in Boiling Water Reactor 
(BWR) Reactor Water Cleanup (RWCU) process lines and the High 
Pressure Coolant Injection (HPCI) turbine steam supply line. The 
valves were qualified and parametrically tested at, above, and 
below the pressures, temperatures, and flow conditions of a worse- 
case downstream pipe break in the RWCU and HPC! turbine 
supply lines outside of containment. One of the RWCU valves was 
also tested with steam to provide insights for the reactor core isola- 
tion cooling (RCIC) turbine steam supply line isolation valves. The 
purpose of the test program was to provide technical input for the 
USNRFC effort regarding Generic Issue-87 (GI-87), Failure of HPCI 
Steam Line Without Isolation. GI-87 is also applicable to the RCIC 
and RWCU Isolation Valves. The test program also provides infor- 
mation applicable to the implementation of Generic Letter 89-10 
Safety-Related Motor-Operated Valve Testing and Surveillance that 
is applicable to all light-water reactor (LWR) safety related motor- 
operated valves (MOVs) as well as selected position-changeable 
MOVs in safety related systems. 


17038 (NUREG/CP-0113, pp. 11.7-11.8) Amalgamation of 
performance indicators to support NRC senior management 
reviews. Wreathall, J.; Schurman, D.L.; Modarres, M.; Mosleh, A.; 
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Anderson, N. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Oct 1990. In Trans- 
actions of the eighteenth water reactor safety information meeting. 
211p. Source: OSTI; GPO. 

US Nuclear Regulatory Commission has adopted a program of 
using performance indicator data to support the Senior Manage- 
ment Reviews of plant performance. Starting in 1987, seven 
indicators have been trended on a quarterly basis, with one addi- 
tional indicator added in late 1989. The initial seven indicators 
are:-the number of automatic scrams while critical, the number of 
safety system actuations, the number of significant events, the 
number of safety system failures, the forced outage rate, the num- 
ber of equipment forced outages per 1,000 critical hours, and the 
collective radiation exposure. The indicator added in 1989 is that of 
the cause-code trends, which reflects trends in identified LER 
causes, such as operator errors, equipment failures, and mainte- 
nance problems. These indicators are trended for each plant from 
quarter to quarters, and in comparison with classes of plants. NRC 
has adopted a policy of not making direct plant-to-plant compar- 
isons. In addition to these eight direct indicators, others are under 
development, specifically aimed at programmatic and organization 
issues. These indicators are intended to provide a leading or 
diagnostic capability for safety trends. The problem with these indi- 
cators is, when taken individually, trends can be observed, but with 
multiple indicators it is difficult to identify a big picture. The purpose 
of this amalgamation project is to provide a perspective to view 
these indicators in combination. 


17039 (NUREG/CP-0113, pp. 11.11) Dependent failure anal- 
ysis of nuclear power plant data bases. Cooper, S.E. (Science 
Applications International Corp., McLean, VA /USA)); Lofgren, E.V.; 
Wong, Seemeang; Samanta, P.K. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Oct 1990. In Transactions of the eighteenth water reactor safety in- 
formation meeting. 211p. Source: OSTI; GPO. 

The paper presents an approach for identification of potential de- 
pendent failures in nuclear power plants, and determination of 
applicable defenses in normal plant operating practices to reduce 
the vulnerability to dependent failures. An application of the 
approach using plant-specific maintenance records for motor- 
operated valves (MOVs) is discussed. The data analysis approach 
for identification of likely dependent failures centers on (a) develop- 
ing a categorizing scheme for component failure causes, (b) 
identifying likely dependent failures based on the proximity of fail- 
ures, and (c) determining the occurrences of dependent failures 
using plots of failures of multiple components across systems. 
Analysis of MOV failures across four systems - low pressure injec- 
tion (LPI), high pressure injection (HPI), emergency feedwater 
(EFW), and service water (SW) - results in identification of a signif- 
icant number of dependent failures. The failure data analysis 
included both catastrophic and degraded failures. The inclusion of 
degraded failures in identifying likely dependent failures signifi- 
cantly enhances the dependent failure data base, compared to 
existing dependent failure data base used in PRA studies, and is 
useful in devising defensive strategies to reduce plant vulnerabili- 
ties to such failures. Details of the evaluations including the criteria 
for selecting the data bases for evaluation, failure cause categories 
for MOVs, cause-specific categorization of dependent failure occur- 
rences and the risk-significance of the observed occurrences are 
discussed. The results of the data analysis are used to evaluate 
the applicability of various defensive actions. 


17040 
from international event reports. Swaton, E. (international 
Atomic Energy Agency, Vienna (Austria)). Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

In the safe operation of nuclear power plants reliable and atten- 
tive human behavior plays a major role. Apart from assisting the 
Staff in the optimal performance of their duty from the managerial 
level to prevent undesired actions, it is also imperative to investi- 
gate actual events to determine their causes and implement 
remedial mechanisms. While analysis of single events can lead to 
specific conclusions related to the particular circumstances, the 
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systematic screening of a collection of events will lead to generic 
insights and the identification of overall problem areas. The Incident 
Reporting System supported by the International Atomic Energy 
Agency is collecting reports on safety significant operational events 
on an international basis. Close investigation of these reported 
events revealed that in a large number of cases human intervention 
contributed to the initiation and/or development of these events. A 
systematic analysis developed within the IAEA termed Assessment 
of Safety Significant Events Technique (ASSET) was applied which 
provides a structured methodology to identify not only the direct 
cause explaining why an individual failed, but more important, pro- 
vides insights into the root causes to determine why this latent 
deficiency was not detected earlier through the plant surveillance 
program. The generic lessons drawn from the collected insights on 
human behavior is presented and a brief description of one or 
more symptomatic events illustrating these lessons is given. 


17041 (NUREG/CP-0113, pp. 11.13) Conversion of a main- 
trame simulation tor maintenance performance to a PC 
environment. Gertman, D.|. (idaho National Engineering Lab.., 
Idaho Falls (USA)). Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research. Oct 1990. In 
Transactions of the eighteenth water reactor safety information 
meeting. 211p. Source: OSTI; GPO. 

The computer model MAPPS, the Maintenance Personnel Per- 
formance Simulation, has been developed and validated by the US 
NRC [Nuclear Regulatory Commission] in order to improve mainte- 
nance practices and procedures at nuclear power plants. This 
model has now been implemented and improved, in a PC [per- 
sonal computer] environment and renamed MICROMAPPS. The 
model is stochastically based and users are able to simulate the 
performance of 2- to 8-person crews for a variety of maintenance 
tasks under a variety of conditions. These conditions include as- 
pects of crew actions as potentially influenced by the task, the 
environment, or the personnel involved. For example, the influence 
of the following factors is currently modeled within the MAPPS 
computer code: (1) personnel characteristics include but are not 
limited to intellectual and perceptual motor ability levels, the effect 
of fatigue and conversely, of rest breaks on performance, stress, 
communication, supervisor acceptance, motivation, organizational 
climate, time since the tasks was last performed and the staffing 
level available; (2) task variables include but are not limited to time 
allowed, occurrence of shift change, intellectual requirements, per- 
ceptual motor requirements, procedures quality, necessity for 
protective clothing and essentiality of a procedures quality, neces- 
sity for protective clothing and essentiality of a subtask; and (3) 
environment variables include temperature of the workplace, radia- 
tion level, and noise levels. The output describing maintainer 
performance includes subtask and task Kentification, success pro- 
portion, work and wait durations, time spent repeating various 
subtasks and outcome in terms of errors detected by the crew, 
false alarms, undetected errors, duration, and the probability of 
success. The model is comprehensive and allows for the modeling 
of decision making, trouble-shooting and branching of tasks. 


17042 (NUREG/CP-0113, pp. 11.15) Human factors assess- 
ment in PRA using task analysis linked evaluation technique 
(TALENT). Wells, J.E. (Lawrence Livermore National Lab., CA 
(USA)); Banks, W.W. Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Regulatory Research. Oct 1990. 
In Transactions of the eighteenth water reactor safety information 
meeting. 211p. Source: OSTI; GPO. 

Human error is a primary contributor to risk in complex high- 
reliability systems. A 1985 U.S. Nuclear Regulatory Commission 
(USNRC) study of licensee event reports (LERs) suggests that up- 
wards of 65% of commercial nuclear system failures involve human 
error. Since then, the USNRC has initiated research to fully and 
properly integrate human errors into the probabilistic risk assess- 
ment (PRA) process. The resulting implementation procedure is 
known as the Task Analysis Linked Evaluation Technique (TAL- 
ENT). As indicated, TALENT is a broad-based method for 
integrating human factors expertise into the PRA process. This pro- 
cess achieves results which: (1) provide more realistic estimates of 
the impact of human pertormance on nuclear power safety, (2) can 
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be fully audited, (3) provide a firm technical base for equipment- 
centered and personnel-centered retrofit/redesign of plants 
enabling them to meet internally and externally imposed safety 
standards, and (4) yield human and hardware data capable of sup- 
porting inquiries into human performance issues that transcend the 
individual plant. The TALENT procedure is being field-tested to ver- 
ify its effectiveness and utility. The objectives of the field-test are to 
examine (1) the operability of the process, (2) its acceptability to 
the users, and (3) its usefulness for achieving measurable im- 
provements in the credibility of the analysis. The field-test will 
provide the information needed to enhance the TALENT process. 


17043 (NUREG/CP-0113, pp. 13.1-13.2) MELCOR simule- 
tion of long-term station blackout at Peach Bottom. Madni, |.K. 
(Brookhaven National Lab., Upton, NY (USA)). Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. DOE Contract AC02-76CH00016. In Transac- 
tions of the eighteenth water reactor safety information meeting. 
211p. Source: OSTI; GPO. 

MELCOR is a fully integrated computer code that models all 
phases of the progression of severe accidents in nuclear power 
plants. It is being developed for the U.S. Nuclear Regulatory Com- 
mission by Sandia National Laboratories (SNL), and is designed to 
provide an improved severe accident/source term analysis capabil- 
ity relative to the older Source Term Code Package (STCP). BNL 
has a program with the NRC to verify and apply the MELCOR 
code to severe accident analysis for several plants. This paper 
presents the results from a MELCOR calculation of a Long-Term 
Station Blackout Accident Sequence with failure to depressurize 
the reactor vessel. Peach Bottom, a boiling water reactor with Mark 
| containment, was used in the analysis. The paper also compares 
MELCOR predictions with STCP calculations for the same se- 
quence. This sequence assumes that batteries are available for six 
hours following loss of all power to the plant. Station blackout se- 
quences have often been determined to be important contributors 
to the risk from severe accidents. Following battery failure, the re- 
actor coolant system (RCS) inventory is boiled off through the relief 
valves by continued decay heat generation. This leads to core un- 
covery, heatup, clad oxidation, core degradation, relocation, and 
eventually, vessel failure at high pressure. STCP has calculated the 
transient out to 13.5 hours after core uncovery. MELCOR calcula- 
tions have been carried out to 16.7 hours after core uncovery. The 
results include the release of source terms to the environment. 


17044 (NUREG/CP-0113, pp. 13.3-13.4) Results of recent 
ORNL fission product release tests. Lorenz, R.A. (Oak Ridge 
National Lab., TN (USA)); Osborne, M.F.; Collins, J.L. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. DOE Contract AC05-840R21400. 
In Transactions of the eighteenth water reactor safety information 
meeting. 211p. Source: OSTI; GPO. 

The effects of time, high temperature, and atmosphere were 
explored in ORNL tests VI-2, VI-3, and VI-4. These tests were per- 
formed using vertically oriented segments of Zircaloy-clad UO, fuel 
that had been irradiated to ~42 MWd/kg U in the Belgian BR3 re- 
actor. Tests in steam were conducted at temperature plateaus of 
2,000, 2,300, and 2,700 K; test VI-4 was conducted in a hydrogen- 
helium atmosphere at 2,450 K. Results of test VI-2, which were run 
for 60 min at 2,300 K, showed that 63% of the fission product ce- 
sium had been released. The release rate for cesium, expressed 
as a fraction of the remaining inventory released per minute, de- 
creased tenfold during the test. The fuel in test VI-3 was heated at 
2,000 and 2,700 K for 20 min at each temperature. Essentially 
100% of the cesium, krypton, and antimony were released. No 
measurable release of either cerium or europium was observed. In 
both VI-2 and VI-3, the steam oxidation of the Zircaloy cladding fol- 
lowed the Urbanick-Heidrick rate data. Modeling work shows that 
Booth diffusion coefficients (random diffusion from fuel grains) cor- 
relate all of the test results very well. 


17045 (NUREG/CP-0113, pp. 13.5-13.6) Status of Victoria 
development and assessment. Bixler, N.E. (Sandia National 
Labs., Albuquerque, NM (USA)); Heames, T.J. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 





Research. Oct 1990. DOE Contract AC04-76DP00789. In Transac- 
tions of the eighteenth water reactor safety information meeting. 
211p. Source: OSTI; GPO. 

VICTORIA is a mechanistic computer code designed to analyze 
fission product behavior within the reactor coolant system (RCS) 
during a severe accident. It provides detailed prediction of the re- 
lease and transport of radionuclides and non-radioactive materials 
during core degradation. These predictions account for the chemi- 
cal and aerosol processes that affect radionuclide behavior. Finally, 
it has the potential to determine the long-term revaporization of de- 
posited radionuclides. The current release model uses a Both term 
for diffusion from grains, surface and molecular diffusion for trans- 
port through the open porosity, molecular diffusion for transport 
through the gap and through openings in the damaged cladding, 
and advection and diffusion within the bulk gas. Anticipated release 
models include a FASTGRASS type model as an option to the 
Booth model, a model for oxidized fuel, and a model for highly de- 
graded fuel, such as a rubble bed. The presentation discusses the 
models used, the experiments and tests necessary for validation, 
and what further developments are being undertaken. 


17046 (NUREG/CP-0113, pp. 13.9-13.10) Large-scale HDR- 
hydrogen mixing experiments - Test Group E 11. Valencia, L. 
(Kernforschungszentrum Karlsruhe GmbH, Karlsruhe (Germany, 
F.R.)); Wolf, L. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Oct 1990. In Trans- 
actions of the eighteenth water reactor safety information meeting. 
211p. Source: OST!; GPO. 

During severe accidents in light-water reactors, substantial 
amounts of hydrogen can be generated by the metal-water reac- 
tion during core heat-up and by core-uncovery as well as by virtue 
of core-concrete interactions after vessel lower head failure. This 
hydrogen is released into the containment. A key issue within this 
context relates to the global and local hydrogen distributions and 
associated mixing phenomena in multi-compartment geometry in 
order to plan for proper mitigation measures. In the case, that no 
mitigating measures are provided it has to be demonstrated at 
least that the containment integrity is not threatened by the com- 
bustion of hydrogen including local detonations. On the basis of 
the experiences gained both with respect to experimental and com- 
putational aspects, a complete, major test group, E 11, was 
designed and performed in the context of HDR-Safety Program 
Phase Ill in the summer of 1989. This test series consisted of eight 
different experiments covering all aspects of H2-distribution and 
mitigation features such as: small and large LOCA controlled con- 
tainment atmosphere conditions, axially different injection positions, 
multiple injections of gas mixtures, multiple steam injections into 
different compartments internal and external spray initiations, boil- 
ing sump simulation, dry energy addition and venting measures at 
three different axial positions. The paper outlines ail major facility 
features used during the individual experiments and presents the 
detailed experimental procedures as performed, along with results. 


17047 (NUREG/CP-0113, pp. 13.11-13.12) ACE program 
Phase C: Molten corium concrete interaction (MCCi) and 
corilum melt coolability experiments. Sehgal, B.R.; Spencer, 
B.W. Nuclear Regulatory Commission, Washington, DC (USA). Of- 
fice of Nuclear Regulatory Research. Oct 1990. In Transactions of 
the eighteenth water reactor safety information meeting. 211p. 
Source: OSTI; GPO. 

A series of experiments are being performed at Argonne Na- 
tional Laboratory (ANL), investigating the interaction of molten core 
material with concrete and its coolability with water. The experi- 
ments are being performed under the auspices of the ACE 
(Advanced Containment Experiments) and the MACE (Melt Attack 
and Coolability Experiments) Projects, which are sponsored by a 
consortium of 10 foreign countries and four domestic organizations. 
The general objectives of the ACE MCCIi experiments are to mea- 
sure: (1) the releases of refractory fission product species i.e., 
oxides of lanthanum, barium, cerium and strontium; (2) the physi- 
cal and chemical character of the aerosols generated; and (3) the 
thermal-hydraulic aspects of the interaction, including the concrete 
ablation rate. The motivation for performing these relatively com- 
plex experiments arose because of the lack of data, and the very 
different estimates of the releases predicted by the extant codes 
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e.g., VANESA and MAAP for similar conditions of the MCCI. Both 
the PWR and BWR corium composition and the various concrete 
compositions are represented and the initial Zr oxidation is varied 
from 30 to 100%. 


17048 (NUREG/CP-0113, pp. 13.13-13.14) The probability 
of Mark-l liner failure. Theofanous, T.G. (Univ. of California, 
Santa Barbara (USA)); Amarasooriya, W.H.; Yan, H.; Ratnam, U. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Oct 1990. In Transactions of the 
eighteenth water reactor safety information meeting. 211p. Source: 
OSTI; GPO. 

The authors proposing a probabilistic methodology as an overall 
systematic, disciplined approach for addressing the Mark-l liner at- 
tack issue. The probabilistic framework encompasses the key 
features of the phenomenology, yet it is flexible enough to allow in- 
dependent quantification of individual components as it may arise 
from independent research efforts. The authors have limited their 
interest to the so-called low-pressure scenario, and the Peach Bot- 
tom Atomic Power Station has been used for the specifics. They 
have attempted to envelop the behavior by means of two melt re- 
lease scenarios and two variations within one of them. For a 
flooded drywell, the results indicate conditional failure probabilities 
of 3.5 x 107°, 1.2 x 10-*, and 6 x 10-5, which according to the 
probability scale used in the quantification indicate that liner melt- 
through can be considered as physically unreasonable. By 
contrast, in the absence of water, the same quantification approach 
(i.e., a similar level of conservatism in creating the inputs) leads to 
failure probability levels of 0.63 and 1; that is, a virtual certainty. 
The above results are the consequence of an intricate combination 
of physical processes associated with melt release and spreading 
behavior, corium-concrete interactions, and liner heat transfer, such 
that no single mechanism could be identified as dominating in the 
context of the quantification employed here. 


17049 (NUREG/CP-0113, pp. 14.1-14.2) Progress report for 
the US National Seismograph Network. Masse, R.P.; Buland, R. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Oct 1990. In Transactions of the 
eighteenth water reactor safety information meeting. 211p. Source: 
OSTI; GPO. 

Good progress has been made in all aspects of the U.S. Na- 
tional Seismograph Network (USNSN) over the past year. Station 
sites have been selected for many of the USNSN stations and co- 
operative agreements are being written with the local institutions 
and agencies. Funding is available for all of the stations. As of 
mid-December 1989, signed contracts were in place for all major 
components of the USNSN. The equipment specified in these con- 
tracts meet or exceed all of the requirements which were originally 
determined to be important for the hardware at the beginning of 
this project. There has been essentially no cost increase in the 
project. The USNSN equipment under contract include the follow- 
ing systems: (1) seismometers, (2) station processor for field 
deployment, (3) satellite telemetry for both fied deployment and 
the master station, and (4) network processor for the USGS Na- 
tional Earthquake Information Center (NEIC). 


17050 (NUREG/CP-0113, pp. 14.3-14.4) Cooperative New 
Madrid seismic network. Herrmann, R.B. (Saint Louis Univ., MO 
(USA)); Johnston, A.C. Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Regulatory Research. Oct 1990. 
In Transactions of the eighteenth water reactor safety information 
meeting. 211p. Source: OSTI; GPO. 

The development and installation of components of a U.S. Na- 
tional Seismic Network (USNSN) in the eastern United States 
provides the basis for long term monitoring of eastern earthquakes. 
While the broad geographical extent of this network provides a uni- 
form monitoring threshold for the purpose of identifying and locating 
earthquakes and while it will provide excellent data for defining 
some seismic source parameters for larger earthquakes through 
the use of waveform modeling techniques, such as depth and focal 
mechanism, by itself it will not be able to define the scaling of high 
frequency ground motions since it will not focus on any of the major 
seismic zones in the eastern U.S. Realizing this need and making 
use of a one time availability of funds for studying New Madrid 
earthquakes, Saint Louis University and Memphis State University 
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successfully competed for funding in a special USGS RFP for New 
Madrid studies. The purpose of the proposal is to upgrade the 
present seismic networks run by these institutions in order to focus 
on defining the seismotectonics and ground motion scaling in the 
New Madrid Seismic Zone. The proposed network is designed both 
to complement the U.S. National Seismic Network and to make 
use of the capabilities of the communication links of that network. 


17051 (NUREG/CP-0113, pp. 14.5-14.6) Geodetic measure- 
ment of crustal strain in the Eastern United States. Strange, 
W.E. Nuclear Regulatory Commission, Washington, DC (USA). Of- 
fice of Nuclear Regulatory Research. Oct 1990. In Transactions of 
the eighteenth water reactor safety information meeting. 211p. 
Source: OSTI; GPO. 

A network of stations whose positions are known at the 1:10® to 
1:108 level is being established in the United States over an area 
reaching from the eastern edge of the Rocky Mountains to the At- 
lantic Ocean. Monitoring of this network will allow determination of 
crustal strain and deformation in the eastern United States. This 
network will have three primary components. The most accurate 
component will be a set of very long baseline interferometry (VLBI) 
Stations and stations with continuous observations using Global Po- 
sitioning System (GPS) technology. In most cases, those VLBI and 
GPS systems will be co-located. The differential positions of these 
fundamental stations, which are expected to be 10 to 15 in number, 
will be monitored with an accuracy of 1:10®. This fundamental net- 
work will also provide a firm tie to the worldwide coordinate system 
provided by the International Earth Rotation Service (IERS) through 
inclusion of several VLBI stations which contribute to the IERS 
and, through inclusion of GPS stations contributing to GPS satellite 
orbit determination, to the coordinate system in which GPS satellite 
positions are expressed. The second component will be a regional 
component of 75 to 100 stations established using transportable 
GPS receivers with a relative accuracy in the 1:10” to 1:10° range. 
The final component, a densification component, will consist of 
1,000 to 2,000 stations whose differential positions will have a rela- 
tive accuracy in the 1:10® to 1:10” range. This paper describes the 
requirements for the high accuracy crustal strain and deformation 
network in the eastern United States, the current status of network 
establishment, accuracies being achieved, and future plans. 


17052 (NUREG/CP-0113, pp. 14.7-14.8) Seismic study of 
soil dynamics at Garner Valley, California. Archuleta, R.J. (Univ. 
of California, Santa Barbara (USA)); Seale, S.H. Nuclear Regula- 
tory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. In Transactions of the eighteenth 
water reactor safety information meeting. 211p. Source: OSTI; 
GPO. 

The Garner Valiey downhole array (GVDA) of force-balanced 
accelerometers was designed to determine the effect that near- 
surface soil layers have on surface ground motion by measuring in 
situ seismic waves at various depths. Although there are many lab- 
oratory, theoretical and numerical studies that are used to predict 
‘the effects that local site geology might have on seismic waves, 
there are very few direct measurements that can be used to con- 
firm the predictions made by these methods. The effects of local 
site geology on seismic ground motions are critical for estimating 
the base motion of structures. The variations in site amplifications 
at particular periods can range over a factor of 20 or more in com- 
paring amplitude spectra from rock and soil sites, e.g., Mexico City 
(1985) or San Francisco (1989). The basic phenomenon of noniin- 
ear soil response, and by inference severe attenuation of seismic 
waves, has rarely been measured although it is commonly ob- 
served in laboratory experiments. The basic question is whether or 
not the local site geology amplifies are attenuates the seismic 
ground motion. Because the answer depends on the interaction 
between the local site geology and the amplitude as well as the 
frequency content of the incoming seismic waves, the in situ mea- 
surements must sample the depth variations of the local structure 
as well as record seismic waves over as wide a range as possible 
in amplitude and frequency. 


17053. 9 (NUREG/CP-0113, pp. 14.11-14.12) Paleoliquetaction 
investigations along the Atlantic seaboard with emphasis on 
the prehistoric earthquake chronology of coastal South Car- 
olina. Amick, D. (Ebasco Services Inc., Greensboro, NC (USA)); 
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Gelinas, R.; Moore, D.; Billington, E. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

The largest historical earthquake along the Atlantic seaboard oc- 
curred near Charleston, South Carolina in August of 1886. The 
cause of this enigmatic event has yet to be resolved and there re- 
mains considerable debate regarding the frequency of large 
earthquakes in the Charleston area and the potential for similar 
events to occur elsewhere in the region. Strong ground shaking as- 
sociated with this event resulted in the formation of numerous 
seismically-induced liquefaction features in the near surface sedi- 
ments. Previous studies have shown that older paleoliquefaction 
features, interpreted to be the result of prehistoric earthquakes, are 
also represented in the geologic record. The radiocarbon ages of 
these paleoliquefaction features suggest that during the 5,000 to 
6,000 years prior to the 1886 earthquake, at least five other lique- 
faction episodes occurred near Charleston. With the exception of 
the 1886 event, no moderate to large historical earthquakes have 
occurred along the Atlantic seaboard. However in many coastal 
areas extending from New Jersey to Florida, local geologic and hy- 
drologic conditions are suitable for the generation and preservation 
of paleoliquefaction features. To obtain a prehistoric seismic record 
for this region, the authors have conducted a systematic search for 
evidence of prehistoric earthquake activity outside the Charleston 
area. Investigations have been completed at over 1,000 potential 
liquefaction sites, extending from Charleston southward to the 
Georgia/Florida state line, and northward to Cape May, New Jer- 
sey. 


17054 (NUREG/CP-0113, pp. 15.3-15.4) Severe accident 
natural circulation and depressurization in PWRS. Daliman, 
R.J. (Idaho National Engineering Lab., Idaho Falls (USA)); Hanson, 
D.J.; Schlenker, L.D.; Brownson, D.A. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

During the latter stages of severe accidents in pressurized water 
reactors (PWRs), the coolant inventory in the core is depleted and 
fuel rod heatup ensues. Because of the radial power distributions 
in the core, the fuel temperatures in the center part of the core are 
higher than at the periphery. Subsequent heat transfer to the fluid 
(predominantly steam) results in less dense fluid near the core 
center. A buoyance-driven flow pattern can thus be established 
with hotter fluid proceeding upward in the middle of the core, which 
is replaced with cooler fluid from the periphery. Computer code 
simulations have predicted a natural circulation flow pattern within 
the reactor pressure vessel (RPV) that includes well-established 
flows within the core region and the upper plenum. A program is 
currently under way to evaluate the capability of all current PWRs 
to intentionally depressurize through application of the Surry de- 
pressurization results to other PWRs. The first step in this program 
is to identify plant parameters that are important for depressuriza- 
tion, for example, plant geometry and systems parameters and 
plant capacity and setpoint parameters. These parameters will be 
used to group PWRs and to relate the capability of these groups to 
the Surry results. For example, the capacity of the PORVs is ex- 
pected to be important in determining how representative the Surry 
depressurization results are for other PWRs. If there are groups of 
plants where the Surry results are not applicable, additional de- 
pressurization analyses may be necessary. 


17055 
certainties in severe accident management strategies. 
Kastenberg, W.E. (Univ. of California, Los Angeles (USA)); Aposto- 
lakis, G.; Catton, |.; Dhir, V.K.; Okrent, D. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

Recent progress on the development of Probabilistic Risk As- 
sessment (PRA) as a tool for qualifying nuclear reactor safety and 
on research devoted to severe accident phenomena has made se- 
vere accident management an achievable goal. Severe accident 
management strategies may involve operational changes, modifica- 
tion and/or addition of hardware, and institutional changes. In order 
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to achieve the goal of managing severe accidents, a method for 
assessment of strategies must be developed which integrates PRA 
methodology and our current knowledge concerning severe acci- 
dent phenomena, including uncertainty. The research project 
presented in this paper is aimed at delineating uncertainties in se- 
vere accident progression and their impact on severe accident 
management strategies. 


17056 (NUREG/CP-0113, pp. 15.7-15.8) Identification and 
assessment of containment and release management strate- 
gies. Lehner, J.R. (Brookhaven National Lab., Upton, NY (USA)); 
Lin, C.C.; Neogy, P. Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research. Oct 1990. In 
Transactions of the eighteenth water reactor safety information 
meeting. 211p. Source: OSTI; GPO. 

Brookhaven National Laboratory, under the auspices of the U.S. 
Nuclear Regulatory Commission, is investigating accident manage- 
ment strategies which could help preserve containment integrity or 
minimize releases during a severe accident. The objective is to 
make use of existing plant systems and equipment in innovative 
ways to reduce the likelihood of containment failure or to mitigate 
the release of fission products to the environment if failure cannot 
be prevented. Many of these strategies would be implemented dur- 
ing the later stages of a severe accident (i.e., after vessel breach) 
and sizeable uncertainties exist regarding some of the phenomena 
involved. A majority of the strategies identified go well beyond ex- 
isting procedures and often depend on the specific containment 
type. Strategies for all of the five different containments used in the 
U.S. are being considered: BWR Mark |, Mark Il, and Mark Ill, as 
well as PWR ice condenser and large dry containments. Accident 
management strategies related to the in-vessel phase of a severe 
core melt accident are being dealt with under another NRC pro- 
gram. For each containment type the most likely challenges are 
identified and existing emergency guidelines and procedures are 
reviewed as to how they address these challenges. 


17057 (NUREG/CP-0113, pp. 15.1-15.2) US accident man- 
agement program. Shotkin, L.M. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Oct 1990. In Transactions of the eighteenth water reactor safety in- 
formation meeting. 211p. Source: OSTI; GPO. 

The NRC [US Nuclear Regulatory Commission] is working with 
industry to achieve the goal of assuring that each operating utility 
has in place a framework and a plan for responding to a potential 
severe accident. The approach emphasizes planning to make max- 
imum use of existing equipment and resources during the 
management of a potential accident. That is, no major design 
changes or new regulations are anticipated in order to achieve this 
goal. Further, the utility accident management plan must be struc- 
tured to accept new information on severe accidents when it 
becomes available. It is the responsibility of industry to define and 
implement plant-specific accident management programs. The reg- 
ulatory responsibility of NRC is to articulate overall accident 
management programs. The regulatory responsibility of NRC is to 
articulate overall accident management principles and evaluate in- 
dustry guidelines and implementation. The role of NRC accident 
management research is to provide the base of knowledge needed 
to support the regulatory responsibility. 


17058 (NUREG/CP-0113, pp. 15.9-15.10) Failure of PWR- 
RHRs under cold shutdown conditions. Experimental results 
from the PKL Test Facility. Mandi, R.M. (Seimens AG, Erlangen 
(Germany, F.R.)); Umminger, K.J.; Logt, J.V.D. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI: GPO. 

The residual heat removal system (RHRS) of a PWR [pressur- 
ized water reactor] is designed to transfer thermal energy from the 
core after plant shutdown and maintain the plant in cold shutdown 
or refuelling conditions for extended periods of time. Initial reactor 
cooling after shutdown is achieved by dissipating heat through the 
steam generators (SGs) and discharging heat to the condenser by 
means of the turbine steam bypass system. When the reactor 
coolant temperature has dropped to about 160°C and pressure 
has been reduced to 30 bar the RHRS is placed into operation. It 
reduces the coolant temperature to 50°C within 20 hours after 
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shutdown. The time margin for establishing alternate methods of 
heat removal following a failure of the RHRS depends on the Re- 
actor Coolant System (RCS) temperature, the decay heat rate and 
the amount of RCS inventory. During some shutdown operations 
the RCS may be partially drained (e.g. to perform SG inspections). 
Decreased primary system inventory can significantly reduce the 
time available to recover the RHRS’s function prior to bulk boiling 
and core uncovery. The PKL test facility, which simulates a 
1,300MW 4-loop PWR on a scale 1:145, was used to carry out a 
RHRS failure test. Results and conclusions are presented. 


17059 (NUREG/CP-0113, pp. 16.3-16.4) Status of the surry 
low power and shutdown PRA. Chu, T.L. (Brookhaven National 
Lab., Upton. NY (USA)); Fitzpatrick, R.G. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

Traditionally, probabilistic risk analyses [PRA] of severe 
accidents in nuclear power plants have limited themselves to con- 
sideration of the set of initiating events occurring during full power 
operation. However, some analyses of accident initiators during low 
power, shutdown, and other modes of plant operation other than 
full power have been performed. These studies as well as the 
Chernobyl accident and recent operating experience at U.S. pres- 
surized water reactors suggested that risks during low power and 
shutdown could be significant. As such, the analysis of the 
frequencies, consequences, and risks of these accidents was iden- 
tified as one task in the Nuclear Regulatory Commission staff's 
study of the implications of the Chernobyl accident to U.S. com- 
mercial nuclear power plants. The surry PRA project is an ongoing 
high priority effort at BNL [Brookhaven National Laboratory] that is 
expected to continue for the next several years. As the project is 
ongoing and ‘still in its early stages, this paper is necessarily limited 
to a report of project status and progress. 


17060 (NUREG/CP-0113, pp. 16.7-16.8) Application of 
NUREG-1150 methods and results to accident management. 
Dingman, S.E. (Sandia National Labs., Albuquerque, NM (USA)); 
Sype, T.T.; Camp, A.L. Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Regulatory Research. Oct 1990. 
DOE Contract AC04-76DP00789. In Transactions of the eighteenth 
water reactor safety information meeting. 211p. Source: OSTI; 
GPO. 

The risk from five nuclear power plants was examined during the 
NUREG-1150 program. When the analyses of the plants were 
complete, an effort was undertaken to examine the implications of 
NUREG-1150 for accident management initiatives. The framework 
provided by the NUREG-1150 analysis presented a means within 
which current accident management strategies could be evaluated 
and future accident management strategies couki be developed 
and assessed. Five separate but interrelated phases of risk man- 
agement were considered: (1) prevention of accident initiators, (2) 
prevention of core damage, (3) implementation of an effective 
emergency response, (4) prevention of vessel breach and mitiga- 
tion of radionuclide releases from the reactor coolant system, and 
(5) retention of fission products in the containment and other sur- 
rounding buildings. A risk-based methodology was developed to 
identity and evaluate risk management options for each of these 
five phases. The methodology was demonstrated through quantita- 
tive examples for the first two phases of risk management listed 
above. In addition, the reduction in ris for several currently imple- 
mented risk management strategies at operating plants was 
quantified. 


17061 (NUREG/CP-0113, pp. 16.11-16.12) Integrated re- 
sults of the level 3 PRA analysis for the LaSalle Plant. Brown, 
T.D. (Sandia National Labs., Albuquerque, NM (USA)); Miller, L.A.; 
Payne, A.C. Jr. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Oct 1990. DOE 
Contract AC04-76DP00789. In Transactions of the eighteenth wa- 
ter reactor safety information meeting. 211p. Source: OSTI; GPO. 

An integrated Level 3 probabilistic risk assessment (PRA) was 
performed on the LaSalle County Station nuclear power plant using 
state-of-the-art PRA analysis techniques. In this paper selected re- 
sults from the accident progression, source term, consequence, 
and integrated risk analyses are discussed; enhancements to the 
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NUREG-1150 methods that were incorporated in this study are ex- 
amined; and perspectives for Mark Il plants relative to Mark | and 
Mark Ill plants are provided. LaSalle County Station is a two-unit 
nuclear power plant located 55 miles southwest of Chicago, Illinois. 
Each unit utilizes a Mark || containment to house a General Elec- 
tric BWR-5 reactor. This PRA, which was performed on Unit 2, 
included internal as well as external events. External events that 
were propagated through the risk analysis included earthquakes, 
fires, and floods. The internal event accident scenarios included 
transients, transient LOCAs, anticipated transients without scram 
(ATWS), and LOCAs. The transient group is dominated by station 
blackouts and accidents that involve failures of the containment 
heat removal systems. The accident scenario profile included acci- 
dents in which core damage resulted after the containment failed 
or was vented and accidents that progressed to core damage with 
an initially intact containment. The characteristics of these two 
types of accidents are markedly different. 


17062 (NUREG/CP-0113, pp. 16.1-16.2) Accident sequence 
analysis for a BWR during low power and shutdown opera- 
tions. Whitehead, D.W. (Sandia National Labs., Albuquerque, NM 
(USA)); Hake, T.M. Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research. Oct 1990. In 
Transactions of the eighteenth water reactor safety information 
meeting. 211p. Source: OSTI; GPO. 

The purpose of this paper is to provide a brief overview of the 
work being conducted at Sandia National Laboratories (SNL) with 
regard to the identification and quantification of accident sequences 
initiated in modes of operation other than full power. Traditionally, 
probabilistic risk assessments (PRAs) for nuclear power plants 
(including those of the recent NUREG-1150 analysis) have charac- 
terized the risk associated with accidents initiated while the plant is 
in full-power operation. As a first step in assessing the risk associ- 
ated with accidents initiated during other modes of operation, SNL, 
at the direction of the U.S. Nuclear Regulatory Commission, has 
begun a low-power and shutdown accident sequence analysis for a 
U.S. Boiling Water Reactor (BWR). The objectives of this study are 
to assess the frequencies of severe accidents initiated during plant 
operational modes other than full power for a U.S. BWR; compare 
the estimated core damage frequencies, important accident se- 
quences, and other qualitative and quantitative results of this study 
with those of accidents initiated during full-power operation; and 
demonstrate methodologies for accident sequence analysis for 
plants in non-full-power modes of operation. The scope of this 
project includes accidents initiated during the following five modes 
of operation: low power (up to 15% power), startup, hot shutdown, 
cold shutdown, and refueling. For each of these modes of opera- 
tion, initiating events with the potential to lead to core damage 
have been identified. 


17063 (NUREG/CP-0113, pp. 16.9-10.10) Integrated results 
of the level 1 PRA analysis for the LaSalle Plant. Payne, A.C. 
Jr. (Sandia National Labs., Albuquerque, NM (USA)). Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. DOE Contract AC04-76DP00789. 
In Transactions of the eighteenth water reactor safety information 
meeting. 211p. Source: OST!; GPO. 

An integrated Level 1 probabilistic risk assessment (PRA) was 
performed on the LaSalle County Station nuclear power pliant using 
state-of-the-art PRA analysis techniques. In this paper selected 
results from the accident sequence analysis are discussed, simplifi- 
cations of the methods used in this PRA for use in the 
NUREG-1150 analysis are mentioned, and perspectives for Mark II 
plants relative to Mark | and Mark Ili plants are provided. The anal- 
ysis was performed for the Nuclear Regulatory Commission (NRC) 
by Sandia National Laboratories (SNL) under the Risk Methods In- 
tegration and Evaluation Program (RMIEP). 


17064 (NUREG/CP-0113, pp. 17.1-17.2) Overview of seis- 
mic design margin methodology research. Chokshi, N.C. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Oct 1990. In Transactions of the 
eighteenth water reactor safety information meeting. 211p. Source: 
OSTI; GPO. 

The Seismic Design Margins Program (SDMP) was initiated by 
NRC [US Nuclear Regulatory Commission] in 1984. The need was 
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to develop an effective and efficient way to assess how much 
larger than the design basis earthquake can a plant withstand. The 
methodology was largely developed through efforts of an expert 
panel consisting of PRA [probabilistic risk assessment], system, 
and fragility experts. The methodology has used insights from seis- 
mic PRAs, and test and earthquake expurience data to focus the 
review effort. initiators, functions, and systems failures which were 
not major contributors to the core damage frequencies in past seis- 
mic PRAs are screened out from the review. Subsequent to the 
NRC effort, the Electric Power Research Institute (EPRI) also un- 
dertook the development of an industry sponsored SDMP 
approach. While utilizing insights from PRAs and earthquake expe- 
rience data, the EPRI approach uses the success-path approach 
rather than the event/fault tree approach used in the NRC method. 
The purpose of this paper is to give an overview of activities since 
1984 as the major activities associated with the development of 
SDMP methods are near completion. Future activities to incorpo- 
rate lessons learned from the trial applications, and the other 
research described above are also presented. The regulatory uses 
and insights obtained are highlighted. 


17065 (NUREG/CP-0113, pp. 17.3-17.4) Methodology for 
the seismic portion of the IPE and coordination of ongoing 
seismic issues. Kenneally, R.M.; Chokshi, N.C. Nuclear Regula- 
tory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. In Transactions of the eighteenth 
water reactor safety information meeting. 211p. Source: OSTI; 
GPO. 

The Commission has recognized, based on NRC [US Nuclear 
Regulatory Commission] and industry experience with plant specific 
probabilistic risk assessments that systematic examinations are 
beneficial in identifying plant specific vulnerabilities to severe acci- 
dents that can be fixed with low-cost improvements. In 1988 the 
staff requested that each licensee conduct an individual plant ex- 
amination for internally initiated events. Examination for externally 
initiated events would proceed on a later schedule. The NRC es- 
tablished the External Events Steering Group (EESG) to make 
recommendations to senior management on Severe Accident Pol- 
icy implementation for external events. Described are their 
recommendations on the seismic portion of the individual plant ex- 
amination for external events (IPEEE). 


17066 (NUREG/CP-0113, pp. 17.7-17.8) Seismic testing 
and evaluation of relays past and future. Bandyopadhyay, K. 
(Brookhaven National Lab., Upton, NY (USA)); Hofmayer, C. Nu- 
clear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Oct 1990. In Transactions of the 
eighteenth water reactor safety information meeting. 211p. Source: 
OSTI; GPO. 

Since safe operation of relays in a seismic environment is critical 
for many electrical equipment classes, a special study on relays is 
being conducted at Brookhaven National Laboratory as part of the 
Component Fragility Program. The study consists of evaluating ex- 
isting test data and performing additional tests. The first series of 
relay testing was conducted in 1988-89 at Wyle Laboratories and 
the partial results were presented at the 1989 Water Reactor Safety 
Information Meeting. The evaluation of the test data has now been 
completed and the observations are discussed in this paper. In ad- 
dition, the planning for a second test series is continuing at the 
present time. This paper also presents an outline of the back- 
ground, objectives and the methods being adopted for the second 
test series which is expected to be completed by the end of 1990. 


17067 (NUREG/CP-0113, pp. 17.9-17.10) Seismic compo- 
nent fragility data base for IPEEE. Bandyopadhyay, K. 
(Brookhaven National Lab., Upton, NY (USA)); Hofmayer, C. Nu- 
clear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Oct 1990. In Transactions of the 
eighteenth water reactor safety information meeting. 211p. Source: 
OSTI; GPO. 

As part of the Individual Plant Examination for External Events 
(IPEEE) Program most nuclear plants will perform either a seismic 
probabilistic risk assessment (PRA) or a seismic margin study. 
Both the PRA and the margin study will require a reliable data 
base of seismic fragility of various equipment classes especially 
those that are important for safety of the plant and, at the same 





time, have low seismic capacities. Based on a prioritization 
study conducted by Lawrence Livermore National Laboratory, 
Brookhaven National Laboratory has selected a group of equip- 
ment and generically evaluated the seismic fragility, of each 
equipment class by use of existing test data. This paper briefly dis- 
cusses the evaluation methodology and provides fragility jesults on 
additional equipment pieces. It also includes a summary of earlier 
results for completeness of the data base. The following is a com- 
plete list of equipment: Motor Control Center, Switchgear, 
Panelboard, Switchboard, Power Supply, NSSS |&C Panels, Trans- 
mitters, Indicators, Switches, Transformers, BOP l&C Panels, 
Miscellaneous Instruments, Batteries, Battery Charges, Inverters, 
Motors, Electrical Penetration Assemblies. For each equipment, the 
median fragility data, uncertainty coefficients and the HCLPF [high 
confidence] value are presented in this paper. The results are ob- 
tained for each failure mode. For electrical equipment, electrical 
matfunction occurs at a vibration level lower than that required for 
an overall structural failure. 


17068 (NUREG/CP-0113, pp. 17.11-17.12) Summary of re- 
sults obtained from the testing of reinforced concrete shear 
walls. Farrar, C.R. (Los Alamos National Lab., NM (USA)); Baker, 
W.E. Nuclear Regulatory Commission, Washington, DC (USA). Of- 
fice of Nuclear Regulatory Research. Oct 1990. In Transactions of 
the eighteenth water reactor safety information meeting. 211p. 
Source: OSTI; GPO. 

The paper summarizes the experimental results that have been 
obtained from the Nuclear Regulatory Commission's Seismic Cate- 
gory 1 Structures program over the past eight years. As part of the 
program, we have been investigating the seismic response of non- 
containment Category 1 structures (diesel generator buildings, 
auxiliary buildings, etc.) subjected to beyond-design-basis seismic 
events. The low-aspect-ratio (height/length), reinforced concrete 
shear wall is the primary lateral-load-carrying structural element in 
noncontainment Category 1 structures. Numerous static, monotonic, 
and cyclic tests have been performed on these types of structural 
elements and reported in the open literature. However, these tests 
have primarily been concerned with the walls’ ultimate strength 
rather than with their dynamic properties, such as stiffness and 
damping. This program has extended the knowledge of low-aspect- 
ratio shear walis’ dynamic properties by performing simulated 
seismic shake-table tests on scale-model Category 1 structures 
and scale-mode! shear wall elements. Scale models were em- 
ployed because the enormous size of a prototype structure and the 
need to test into the nonlinear response region precluded the test- 
ing of an actual building. First, the paper briefly reviews the testing 
performed between FY1982 and FY1986. During this phase of the 
program, tests were performed almost exclusively on microcon- 
crete scale-model structures. included in this review is a summary 
of the types of structural geometries that were investigated and the 
results obtained concerning stiffness, damping and similitude. 


17069 (NUREG/CP-0113, pp. 17.13-17.14) The effects of re- 
duced structural stitiness on plant risk and margin. Bohn, M.P. 
(Sandia National Labs., Albuquerque, NM (USA)); Kiamerus, E.W.; 
Kenneally, R.M. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Oct 1990. in Trans- 
actions of the eighteenth water reactor safety information mesting. 
211p. Source: OSTI; GPO. 

Since 1983, the U.S. Nuclear Regulatory Commission Office of 
Nuclear Regulatory Research has been sponsoring the Seismic 
Category | Structures Program at Los Alamos National Laborato- 
ries. This program is investigating the static and dynamic response 
of Category | reinforced concrete shear wall structures (exclusive 
of containments) subjected to seismic loads beyond their design 
basis. From these tests, it was clear that there was a significant 
difference between the measured natural frequencies and stiff- 
nesses, and those computed analytically. From early low level 
tests, measured stiffnmesses were found to be as low as 25% of the 
computed values. Later tests, felt to be more reliable, found mea- 
sured stiffmesses in the range of about 75% to 100% of the 
computed stiffness. However, in all the tests, when the structures 
were subjected to increasing shear stress levels, either static or 
dynamic loads simulating earthquakes, measured stiffmesses and 
frequencies further decreased. The observed differences between 
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calculated and measured stiffnesses and frequencies represents a 
potentially important issue in the design and safety of nuclear 
power plants. In 1988, the U.S. Nuclear Regulatory Commission 
funded Sandia National Laboratories to assess the importance of 
this frequency difference issue. The program is assessing the im- 
pact of decreased natural frequencies on both the calculated 
seismic risk and the deterministic design calculations for several 
prototypical power plants. This paper describes the scope of the 
program and its current status. 


17070 (NUREG/CP-0113, pp. 18.1-18.2) Completion of 
thermal-hydraulic code development: TRAC-PF1/MOD2, RE- 
LAPS/MOD3, and TRAC-BF1/MOD1. Shotkin, L.M. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. In Transactions of the eighteenth 
water reactor safety information meeting. 211p. Source: OSTI; 
GPO. 

During the last 15 years, the NRC Office of Nuclear Regulatory 
Research (RES) engaged in research to develop computer codes 
that would calculate realistically the response of light water reac- 
tors to transients and loss-of-coolant accidents (LOCA). The 
purpose of this paper is to apprise the technical community that 
the development program was completed with the release of the fi- 
nal versions of these codes (TRAC-PF1/MOD2, RELAP5/MOD3, 
and TRAC-BF1/MOD1) in 1990. Thermal-hydraulic systems codes 
were developed to provide the NRC staff with an independent ca- 
pability to analyze plant transients. Two versions of the Transient 
Reactor Analysis Code (TRAC) were developed, for PWRs (TRAC- 
PWR) and for BWRs (TRAC-BWR). The TRAC code treats the 
vessel in three dimensions and other fluid systems in one dimen- 
sion. Its development dates from 1975. A third code, RELAP, 
treats the entire system in one dimension. Its development dates 
from 1966..The codes have now reached a state of sufficient matu- 
rity such that further work would not be expected to yield major 
gains in accuracy. Following the release of the codes in 1990, the 
ICAP participants are carrying out independent code assessment. 
By the end of 1991, the mission of ICAP will be completed, and a 
successor program will take effect to maintain a code-users group 
focused on: (1) code applications for plant safety analysis; and (2) 
code maintenance. 


17071 (NUREG/CP-0113, pp. 18.3-18.4) Nuclear plant ane- 
lyzer desktop workstation. Beelman, RJ. (idaho National 
Engineering Lab., idaho Falls (USA)). Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. in Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

In 1983 the U.S. Nuclear Regulatory Commission (USNRC) com- 
missioned the idaho National Engineering Laboratory (INEL) to 
develop a Nuclear Piant Analyzer (NPA). The NPA was envisioned 
as a graphical aid to assist reactor safety analysts in comprehend- 
ing the results of thermal-hydraulic code calculations. The 
development was to proceed in three distinct phases culminating in 
a desktop reactor safety workstation. The desktop NPA is now 
complete. The desktop NPA is a microcomputer based reactor 
transient simulation, visualization and analysis too! developed at 
INEL to assist an analyst in evaluating the transient behavior of nu- 
clear power piants by means of graphic displays. The NPA desktop 
workstation integrates advanced reactor simuiation codes with on- 
line computer graphics allowing reactor plant transient simulation 
and graphical presentation of results. The graphics software, 
written exclusively in ANSI standard C and FORTRAN 77 and im- 
plemented over the UNIX/X-windows operating environment, is 
modular and is designed to interface to the NRC’s suite of ad- 
vanced thermal-hydraulic codes to the extent allowed by that code. 
Currently, full, interactive, desktop NPA capabilities are realized 
only with RELAPS. 


17072 (NUREG/CP-0113, pp. 18.5-18.6) Reactor system 
analyses of advanced, passive LWR designs. Modro, S.M. 
(Idaho National Engineering Lab., idaho Falls (USA)); Miller, J.D.; 
Sloan, S.M.; Rhee, G.S. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Research. Oct 
1990. In Transactions of the eighteenth water reactor safety infor- 
mation meeting. 211p. Source: OSTI; GPO. 
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The Department of Energy (DOE) is supporting the development 
of two passive light water reactors (LWRs): the Westinghouse ad- 
vanced passive 600 MW(e) (AP600) pressurized water reactor 
(PWR) and the General Electric simplified boiling water reactor 
(SBWR). The final versions of these designs are expected to be 
submitted to the Nuclear Regulatory Commission (NRC) for design 
certification. In the certification process, NRC may have to use 
best estimate thermal-hydraulic codes to audit vendor analyses of 
the reactor and plant system responses to a range of postulated 
operational and accident conditions. This paper summarizes cur- 
rent work to support NRC's evaluation of the codes available for 
analysis of these conditions. 


17073 (NUREG/CP-0113, pp. 18.7-18.8) UPTF experiment - 
tull-scale tests on countercurrent flow behavior in PWR down- 
comer. Weiss, P. (Siemens AG KWU, Erlangen (Germany, F.R.)); 
Leibert, J. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Oct 1990. In Trans- 
actions of the eighteenth water reactor safety information meeting. 
211p. Source: OSTI; GPO. 

The Upper Plenum Test Facility (UPTF) Experimental Program, 
funded by the Ministry of Research and Technology (BMFT) is the 
German contribution to the trilateral 2D/3D project, and is per- 
formed within international cooperation among Japan (JAERI), USA 
(US NRC) and the Federal Republic of Germany (BMFT). The 
UPTF was designed to investigate the three-dimensional thermal 
hydraulic behavior of fluid in a full-scale reactor pressure vessel 
and primary system during the end-of-blowdown, the refill and the 
reflood phases of a postulated loss-of-coolant accident (LOCA) of a 
pressurized water reactor (PWR). The UPTF simulates the primary 
cooling system of a 1300 MW PWR. The upper plenum including 
internals, the downcomer and the four connected loops are repre- 
sented in 1:1 scale. The core is simulated with controlled injection 
of steam and water supplied from external sources. The three in- 
tact loops are equipped with valves to simulate the reactor coolant 
pumps, and with steam/water separators representing the steam 
generators. The hot and cold leg of the broken loop lead through 
steam/water separators and break valves to the containment simu- 
lator. Breaks of variable size can be simulated in the hot and in the 
cold legs respectively. 


17074 (NUREG/CP-0113, pp. 18.9-18.10) UPTF results with 
respect to selected reactor safety issues. Rhee, G.; Zipper, R.; 
Murao, Y. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Oct 1990. In Trans- 
actions of the eighteenth water reactor safety information meeting. 
211p. Source: OSTI; GPO. 

The Upper Plenum Test Facility (UPTF) located in Mannheim, 
Germany, was designed to study the end of blowdown, refill, and 
reflood phases of a large-break loss-of-coolant accident (LBLOCA). 
It is a full-scale simulation of a 1,300 MWe German PWR with 
some modifications to include U.S./Japanese PWR design features. 
The upper plenum, downcomer, and the piping for four loops are 
realistically simulated while the core, steam generators, and primary 
coolant pumps are simulated only in terms of their functions during 
a LOCA. A series of cold leg injection experiments in the UPTF 
simulating emergency core coolant (ECC) injection is discussed. 


17075 (NUREG/CP-0113, pp. 18.11-18.12) Usefulness of a 
reduced pressure, reduced height scaled test facility. di Marzo, 
M. (Univ. of Maryland, College Park (USA)); Almenas, K.; Hsu, 
Y.Y. Nuclear Regulatory Commission, Washington, DC (USA). Of- 
fice of Nuclear Regulatory Research. Oct 1990. In Transactions of 
the eighteenth water reactor safety information meeting. 211p. 
Source: OSTI; GPO. 

This paper summarizes the scaling concepts and the major find- 
ings resulting from six years of research on small break LOCA 
[loss-of-coolant accidents] at the UMCP [University of Maryland at 
College Park] facility. A review of the most significant contributions 
to the scaling of SB-LOCA transients is presented and the goals of 
a scaled simulation are discussed. This discussion places the 
UMCP contributions in the framework of the research subsequent 
to the TMI [Three Mile Island Unit 2] accident. Bounding phenom- 
ena with respect to reactor safety (core uncovery and energy 
transport capability) are defined for the SB-LOCA transient and 
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their scaling implications are outlined. The theoretical and experi- 
mental portions of the paper are proceeded by the definition of 
operating states and boundary conditions for an integral system. 
The relation between local flow conditions and system operating 
conditions is explored and the concept of operating modes is intro- 
duced. The distinction between inherent system response and 
boundary conditions is clearly drawn. This distinction will have a 
fundamental bearing on the scaling of experimental test results. 
The important concept of open and closed system introduces the 
scaling rationale tor reduced pressure and will be referred to in the 
analysis and experimental sections. 


17076 (NUREG/CP-0113, pp. 18.13-18.14) BWR stability re- 
search program. Scott, H.H. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Oct 1990. In Transactions of the eighteenth water reactor safety in- 
formation meeting. 211p. Source: OSTI; GPO. 

The NRC [US Nuclear Regulatory Commission] Office of Nuclear 
Regulatory Research (RES) began a program of research on BWR 
stability in 1988 based on a suer-need letter from the Office of Nu- 
clear Reactor Regulation (NRR). The request stemmed from the 
March 1988 power oscillation event at the LaSalle-2 reactor. NRR 
requested assistance in the form of RAMONA-3B and BNL Engi- 
neering Plant Analyzer (EPA) calculations. Two questions were 
posed: (1) What is the potential extent of fuel damage resulting 
from asymmetric regional neutron flux (power) oscillations if they 
are not detected and suppressed, and (2) What are the potential 
implications of instability with respect to ATWS [anticipated 
transients without scram] events (where the oscillations might com- 
plicate the recovery). A research program was developed to 
address the questions and to provide an independent review and 
audit capability for analysis of industry results. Four computer 
codes, each with unique capabilities, are being used, namely, 
LAPUR, EPA, RAMONA-3B, and TRAC-BF1. The research is coor- 
dinated amongst BNL, INEL, and ORNL. The results of the program 
will be used by NRR to support: (1) review of BWR Owners Group 
solutions for prevention and/or mitigation of power oscillations, and 
(2) review of emergency procedure guidelines for ATWS. 


17077 (NUREG/CP-0113, pp. 18.15) Resolution of US Reg- 
ulatory issues involving BWR stability. Phillips, L.E. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. in Transactions of the eighteenth 
water reactor safety information meeting. 21ip. Source: OSTI; 
GPO. 

The U.S. Nuclear Regulatory Commission reviews of the March 
1988 instability event at the LaSalle County Nuclear Station, Unit 
2, identified several generic concerns regarding the stability of 
other boiling water reactors (BWRs). The NRC staff and its Office 
of Research began a reexamination of BWR instability characteris- 
tics and consequences. Discussions with the BWR Owners Group 
(BWROG) and General Electric Company (GE) resulted in the 
BWROG initiation of calculations by GE to explore the characteris- 
tics and consequences of (1) asymmetric oscillations and of (2) 
large symmetric oscillations in conjunction with anticipated transient 
without scram (ATWS) events. These were deemed to be the signif- 
icant areas requiring further analytical exploration as a result of the 
LaSalle event. Through analysis, the BWROG found that the high 
neutron flux reactor trip from average power range monitor (APRM) 
signals does not provide protection against the local high neutron 
flux that can occur during out-of-phase modes of instability. Further, 
the calculations showed that the Critical Power Ratio (CPR) safety 
limits could be exceeded in violation of the General Design Criteria 
10 and 12. Because of these results, interim operating recommen- 
dations to reduce the risk associated with instability were proposed 
by the BWROG and GE in a GE letter to BWR Utilities, of Novem- 
ber 1988. The staff issued to all licensees Supplement 1 to Bulletin 
88-07, which approved the proposed BWROG-GE interim operating 
recommendations with some additions. Regional inspections veri- 
fied the implementation of the recommended actions. Supplement 
1 also indicated that the staff would continue to work with BWROG 
to develop a generic approach to long-term corrective actions. The 
current status of these studies and an assessment of actions 
needed for closure of the issue are presented. 





17078 (NUREG/CP-0113, pp. 2.1-2.2) Heavy section steel 
technology program overview. Pennell, W.E. (Oak Ridge National 
Lab., TN (USA)). Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Oct 1990. DOE 
Contract AC05-840R21400. In Transactions of the eighteenth wa- 
ter reactor safety information meeting. 211p. Source: OSTI; GPO. 
Technology required for the accurate assessment of fracture pre- 
vention margins in commercial nuclear reactor pressure vessels 
has been under continuous development for the past 25 years. 
The Nuclear Regulatory Commission (NRC) funded Heavy-Section 
Steel Technology (HSST) Program was created to act as a focus 
for this essential safety-related development activity. The HSST 
program, which is managed by Oak Ridge National Laboratory 
(ORNL), integrates input from a broad spectrum of national and in- 
ternational fracture mechanics research organizations to achieve 
the program objectives. Early emphasis in the HSST program was 
on development of the fracture mechanics methodology and the 
associated materials fracture toughness database. This was fol- 
lowed by a phase of fracture technology validation tests with an 
emphasis on large-scale fracture mechanics tests using test arti- 
cles fabricated from prototypical heavy-section reactor pressure 
vessel (RPV) steels. Results from these tests, and similar tests 
conducted by a number of overseas fracture mechanics research 
organizations, identified a number of issues with the existing RPV 
fracture prevention technology that need further study. In a paralle! 
development, RPV surveillance program data from commercial nu- 
clear power plants were analyzed to identify areas in which a fully 
validated fracture technology was most urgently required to support 
continued operation for the duration of their current licensing peri- 
ods. Emphasis in the current phase of the HSST program is on the 
resolution of these high-priority fracture technology issues. This 
paper presents an overview of some of the fracture mechanics re- 
search activities currently in progress within the HSST program at 
ORNL and at associated universities and research laboratories. 


17079 (NUREG/CP-0113, pp. 2.11-2.12) TMk2 Vessel inves- 
tigation Project Metallurgical Program. Diercks, D.R. (Argonne 
National Lab., IL (USA)); Neimark, L.A. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OST!; GPO. 

The TMI-2 [Three Mile Island unit 2] Vessel Investigation Project 
Metallurgical Program at Argonne National Laboratory is a part of 
the international TMI-2 Vessel Investigation Project being con- 
ducted jointly by the U.S. Nuclear Regulatory Commission and the 
Organization for Economic Co-operation and Development 
(OECD). The overall project consists of three phases, namely (1) 
recovery of material samples from the lower head of the TMI-2 re- 
actor, (2) examination and analysis of the lower head samples and 
the preparation and testing of archive material subjected to a simi- 
lar thermal history, and (3) procurement, examination, and analysis 
of companion core materiai located adjacent to or near the lower 
head material. The specific objectives of the ANL Metallurgical Pro- 
gram, which accounts for a major portion of Phase 2, are to 
prepare metallographic and mechanical test specimen blanks from 
the TMI-2 lower head material, prepare similar test specimen 
blanks from suitable archive material subjected to the appropriate 
thermal processing, determine the mechanical properties of the 
lower vessel head and archive materials under the conditions of 
the core-melt accident, and assess the lower head integrity and 
margin-to-failure during the accident. The ANL work consists of 
three tasks: (1) archive materials program, (2) fabrication of metal- 
lurgical and mechanical test specimens from the TMI-2 pressure 
vessel samples, and (3) mechanical property characterization of 
TMi-2 lower pressure vessel head and archive material. 


17080 (NUREG/CP-0113, pp. 2.3-2.4) Potential impact of 
enhanced fracture toughness data on pressurized-thermal 
shock analyses. Dickson, T.L. (Oak Ridge National Lab., TN 
(USA)); Theiss, T.J. Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research. Oct 1990. DOE 
Contract ACO5-840R21400. In Transactions of the eighteenth wa- 
ter reactor safety information meeting. 211p. Source: OST; GPO. 

The HSST Program is involved with the generation of enhanced 
fracture-toughness data of prototypical nuclear reactor vessel 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


steels. This data is termed enhanced because it has distinguishing 
characteristics that could potentially impact PWR pressure vessel 
integrity assessments for the pressurized-thermal shock (PTS) 
loading condition which is a major plant-life extension issue to be 
confronted in the 1990’s. Governing criteria associated with PTS 
are included in The PTS Rule (10 CFR 50.61) and Regulatory 
Guide 1.154. Over the past several years, the Heavy Section Steel 
Technology Program at Oak Ridge National Laboratory has per- 
formed a series of large-scale fracture mechanics experiments. 
These experiments have produced K,, data with the distinguishing 
characteristic that the values are considerably above 220 
MPa.,/m, the implicit limit of the ASME Code and the limit used in 
the Integrated Pressurized Thermal Shock (IPTS) studies. The 
IPTS studies also assumed the onset of unstable ductile tearing to 
occur at 220 MPa-,/m. The results of the IPTS study are particu- 
larly important because they contributed to the establishment of the 
PTS governing criteria. 


17081 (NUREG/CP-0113, pp. 2.7-2.8) Heavy-section steel 
irradiation program overview. Corwin, W.R. (Oak Ridge National 
Lab., TN (USA)); Nanstad, R.K.; Iskander, S.K.; Haggag, F.M.; Mc- 
Cabe, D.E. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Oct 1990. DOE 
Contract ACO5-840R21400. In Transactions of the eighteenth wa- 
ter reactor safety information meeting. 211p. Source: OST!; GPO. 
Maintaining the integrity of the reactor pressure vessel (RPV) in 
a light-watercooled nuclear power plant is crucial in preventing and 
controlling severe accidents which have the potential for major 
contamination releases. The RPV is one of only two major safety- 
related components of the plant for which a duplicate or redundant 
backup system does not exist. It is therefore imperative to under- 
stand and be able to predict the capabilities and limitations of the 
integrity inherent in the RPV. For this reason, the primary goal of 
the Heavy-Section Steel irradiation (HSS!) Program is to provide a 
thorough, quantitative assessment of the effects of neutron irradia- 
tion on the material behavior, and in particular the fracture 
toughness properties, of typical pressure vessel steels as they re- 
late to light-water reactor pressure-vessel integrity. Effects of 
specimen size, material chemistry, product form and microstruc- 
ture, irradiation fluence, flux, temperature and spectrum, and 
postirradiation annealing are being examined on a wide range of 
fracture properties including fracture toughness (K;. and J,,), crack 
arrest toughness (K,,), ductile tearing resistance (dJ/da), Charpy V- 
notch impact energy, dropweight nil-ductility temperature (NDT), 
and tensile properties. Of particular interest are the efforts in the 
past year concerning the shifts in fracture toughness and crack ar- 
rest toughness in high-copper welds, the unirradiated examination 
of a low upper-shelf (LUS) weld from the Midland reactor, and the 
continued investigation into the causes of accelerated low- 
temperature embrittlement recently observed in RPV support 
steels. Results from HSS! studies will be integrated to aid in re- 
solving major regulatory issues facing the U.S. Nuclear Regulatory 
Commission which involve RPV irradiation embrittlement. 


17082 (NUREG/CP-0113, pp. 2.9-2.10) Consequence evalu- 
ation of radiation embrittlement of Trojan reacior pressure 
vessel supports. Lu, S.C. (Lawrence Livermore National Lab., CA 
(USA)). Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Regulatory Research. Oct 1990. In Transactions 
of the eighteenth water reactor safety information meeting. 211p. 
Source: OSTI; GPO. 

The consequences evaluation of radiation embrittlement of reac- 
tor pressure vessel (RPV) supports of nuclear power plants offers 
a more direct and less controversial approach to the safety con- 
cerns addressed by Generic Safety Issue 15(GSI-15) identified by 
the U.S. Nuclear Regulatory Commission (NRC) because this ap- 
proach depends on more conventional methodologies widely 
accepted by the engineering community. The success of this evalu- 
ation may permit a_ satisfactory resolution to GSI-15 by 
demonstrating that even under the most unfavorable circum- 
stances, i.e., complete failure of all RPV supports, there is no 
undue risk to public safety. This evaluation is divided into two 
phases. Phase 1 is a pilot study on a selected nuclear power plant. 
Phase 2 is a parametric study undertaken in an attempt to general- 
ize the conclusion of the pilot study to other nuclear power plants. 
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The Trojan nuclear power plant was selected for the pilot study be- 
cause its RPV supports are located in the high radiation zone and 
are subject to high tensile stresses. The pilot study comprises a 
structural evaluation and an effect evaluation and assumes that all 
four RPV supports have completely lost their load carrying capabil- 
ity. The current paper addresses Phase 1 results and conclusions. 


17083 (NUREG/CP-0113, pp. 4.5-4.6) ACE Program Phase 
A: Containment filtration experiments. Merilo, M. (EPRI, Palo 
Alto, CA (USA)). Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Oct 1990. In Trans- 
actions of the eighteenth water reactor safety information meeting. 
211p. Source: OST; GPO. 

Filtered venting of reactor containments has received consider- 
able attention recently as a method for avoiding containment failure 
due to overpressure during severe accidents. Several countries, 
such as Sweden, Finland, France, the Federal Republic of Ger- 
many, the Netherlands and Switzerland, have already committed 
themselves to using containment venting systems, while the poten- 
tial benefits, drawbacks, and costs of such systems are still being 
assessed in other countries, such as the USA. In light of these 
considerations a decision was taken to test several of the pro- 
posed filtration devices in the internationally sponsored Advanced 
Containment Experiments (ACE) Program, such that a self consis- 
tent comparison of the aerosol removal characteristics of these 
systems could be obtained. The tests were carried out at the 
Hanford Engineering Development Laboratory. Considering the dif- 
ferent design, requirements and operating conditions of these 
devices, a direct comparison is not possible, nor appropriate. Nev- 
ertheless, large scale models, utilizing full scale elements of the 
various devices whenever feasible, have been tested with consis- 
tent mixtures of aerosols and carrier gases. The aerosols chosen 
for the test program were hygroscopic Csi and CsOH, because ac- 
cident, and nonhygroscopic MnO representing structural materials. 
All the tests in this research program were recently completed, 
though analysis is still continuing. 


17084 (NUREG/CP-0113, pp. 4.7-4.8) ACE Program Phase 
B: lodine behavior in containment. Ritzman, R.L. (Electric Power 
Research Institute (USA)). Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Research. Oct 
1990. In Transactions of the eighteenth water reactor safety infor- 
mation meeting. 211p. Source: OSTI; GPO. 

The objects of this phase of the ACE [Advanced Containment 
Experiments] project are to perform experimental work to evaluate 
potentially important sources and sinks for volatile iodine species in 
containment during the course of severe accidents and to provide 
data for the testing/validation of iodine behavior models. The work 
includes a combination of laboratory studies, intermediate-scale ex- 
periments, and a large-scale test. The laboratory studies are 
producing basic data in three areas. Measurements are being 
made of the gas phase sorption rates and sorption capacity for ele- 
mental iodine, methyl iodide, and hydrogen iodide with a variety of 
potential aeroso!] materials at temperatures up to 100 C. Other ex- 
periments have been evaluating the effects of pH, temperature, 
gamma radiation, initial speciation, and epoxy paint on iodine parti- 
tioning between aqueous and gaseous phases and on iodine-paint 
interactions. Lastly, a hydrogen burner and associated equipment 
are being used in an attempt to understand the mechanism of ce- 
sium iodide oxidation in hydrogen flames. The intermediate-scale 
experiments are composed of a series of radiolysis effects tests in 
the Radioiodine Test Facility (RTF) and also a set of hydrogen 
combustion effects tests in the Containment Test Facility (CTF). 
The large-scale iodine tests was conducted in November 1989 at 
the Containment Systems Test Facility (CSTF). At present all sam- 
ple analyses have been completed and a final report of the test 
details and results is being prepared for later distribution to ACE 
participants. 


17085 (NUREG/CP-0113, pp. 4.9-4.10) An integrated struc 
ture and scaling methodology for resolving technical issues 
relevant to severe accidents. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Oct 1990. In Transactions of the eighteenth water reactor safety in- 
formation meeting. 211p. Source: OSTI; GPO. 
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To provide the basis for an efficient resolution of technical issues, 
the Technical Program Group (TPG) has developed a physically 
based methodology that integrates experiments, analyses and un- 
certainties. The Integrated Structure for Technical Issue Resolution 
(ISTIR) consists of five components. The necessary integration is 
achieved by identifying and ranking the requirements to resolve a 
technical issue (Component | (safety issue accident specification 
and phenomena evaluation)), and expressing them in terms of 
specifications for both experiments (Component II (SASM and ex- 
perimentation)) and analysis (Components IV (code development) 
and V (technical issue resolution with frozen code and uncertainty 
quantification)). Technical issue resolution is achieved by means of 
special models (Component Ill (technical issue resolution with ex- 
perimental data, special models, and uncertainty quantification)) 
and their uncertainties, or code calculations and their uncertainty 
quantification (Component V). The ISTIR provides a proper bal- 
ance (sufficiency) between experiments and analysis to insure a 
cost-effective (efficiency) and timely resolution of a technical issue. 


17086 (NUREG/CP-0113, pp. 5.1-5.2) Progress in improv- 
ing NDE reliability. Doctor, S.R. (Pacific Northwest Lab., Richland, 
WA (USA)); Andersen, E.S.; Bowey, R.E.; Diaz, A.A.; Good, M.S.; 
Green, E.R.; Hockey, R.L.; Simonen, F.A.; Spanner, J.C.; Taylor, 
T.T.; Vo, T.V. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Oct 1990. In Trans- 
actions of the eighteenth water reactor safety information meeting. 
211p. Source: OSTI; GPO. 

This paper reports on progress achieved under the NRC pro- 
gram entitled Evaluation and Improvement in Nondestructive 
Examination Reliability for Inservice Inspection of Light Water Re- 
actors (LWR) (NDE Reliability Program). This program consists of 
five major tasks as follows: (1) code activities, (2) pressure vessel 
inspection, (3) new inspection criteria, (4) field problem consulting, 
and (5) piping inspection. Activities conducted under these tasks 
are summarized. This project will provide a quantified, technical 
basis for specifying surface conditions relative to the actual need 
for ultrasonic inservice inspection requirements. 


17087 (NUREG/CP-0113, pp. 5.11-5.12) Estimation of frac- 
ture toughness of cast stainless steels in LWR systems. 
Chopra, O.K. (Agronne National Lab., IL (USA)). Nuclear Regula- 
tory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. In Transactions of the eighteenth 
water reactor safety information meeting. 211p. Source: OSTI; 
GPO. 

A program is being conducted to investigate the low-temperature 
embrittlement of cast duplex stainless steels under light water reac- 
tor (LWR) operating conditions and to evaluate possible remedies 
for the embrittlement problem in existing and future plants. The 
scope of the investigation includes the following goals: develop a 
methodology and correlations for predicting the toughness loss suf- 
fered by cast stainiess steel components during normal and 
extended life of LWRs, validate the simulation of in-reactor degra- 
dation by accelerated aging, and establish the effects of key 
compositional and metallurgical variables on the kinetics and extent 
of embrittlement. Microstructural and mechanical property data are 
being obtained on 25 experimental heats (static-cast keel blocks 
and slabs) and 6 commercial heats (centrifugally cast pipes and a 
static-cast pump impeller and pump casing ring), as well as on 
reactor-aged material of CF-3, CF-8, and CF-8M grades of cast 
stainless steel. The ferrite content of the cast materials ranges 
from 3 to 30%. Charpy-impact, tensile, and J-R curve tests have 
been conducted on several experimental and commercial heats of 
cast stainless steel that were aged up to 30,000 h at temperatures 
of 290 to 400°C. The results indicate that thermal aging at these 
temperatures increases the tensile strength and decreases the im- 
pact energy and fracture toughness of the steels. In general, the 
low-carbon CF-3 steels are the most resistant to embrittlement, 
and the molybdenum-containing high-carbon CF-8M steels are the 
least resistant. Ferrite morphology has a strong effect on the de- 
gree or extent of embrittlement, and the kinetics of embrittlement 
can vary significantly with small changes in the constituent ele- 
ments of the cast material. 





17088 (NUREG/CP-0113, pp. 5.13-5.14) Irradiation-induced 
sensitization in austenitic stainless steel of in-core compo- 
nents. Chung, H.M. (Argonne National Lab., IL (USA)); Ruther, 
W.E.; Wang, D.Y.; Kassner, T.F. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Oct 1990. In Transactions of the eighteenth water reactor safety in- 
formation meeting. 211p. Source: OSTI; GPO. 

A program is being conducted to develop an understanding of 
the metallurgical phenomena that occur in BWR and PWR struc- 
tural components as a consequence of extended service within 
and outside the irradiation environment, and to assess the impact 
of these phenomena on structural integrity. Microstructural changes 
such as radiation-induced segregation (RIS) and depletion of alloy- 
ing and impurity elements may have significant effects on the 
integrity of structural materials. In recent years, failures of reactor- 
core internal components after accumulation of relatively high 
fluence have increased in both BWRs and PWRs. It appears that 
as plants age and the neutron fluence increases, a wide variety of 
apparently nonsensitized austenitic materials become susceptible 
to intergranular failure. RIS, which leads to an irradiation-induced 
sensitization of grain boundaries in austenitic stainless steels (SS), 
is known to be strongly dependent on irradiation temperature, fast- 
neutron flux (dose rate), and total fluence, and hence is difficult to 
simulate in accelerated test-reactor experiments. The failures of 
austenitic stainless steels and high-nickel alloys after accumulation 
of high fluence have been attributed to irradiation-assisted stress 
corrosion cracking (IASCC), in which irradiation-induced sensitiza- 
tion of grain boundaries by segregation and depletion of elements 
such as Si, P, S, Cr, and Ni has been implicated. However, the 
identity of the elements that segregate or become depleted and the 
extent to which irradiation-induced sensitization contributes to en- 
hanced susceptibility to IASCC are not clear. In the present study, 
Type 304 SS components were obtained from a number of operat- 
ing BWRs and examined to determine the nature and extent of 
irradiation-induced sensitization and to correlate it with susceptibil- 
ity of the components to intergranular failure. 


17089 (NUREG/CP-0113, pp. 5.15-5.16) Short cracks in 
piping and piping wells. Wilkowski, G. (Battelle, Columbus, OH 
(USA)); Ahmad, J.; Brust, F.; Krishnaswamy, P.; Landow, M.; 
Marschall, C.; Scott, P.; Vieth, P. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Oct 1990. In Transactions of the eighteenth water reactor safety in- 
formation meeting. 211p. Source: OSTI; GPO. 

This program started on March 23, 1990, and has a duration of 
4 years. The objective of the program is to develop and verify 
analyses by using existing and new experimental data for circum- 
ferentially cracked pipes, so modifications and improvements can 
be made to LBB and in-service flaw evaluation criteria. There are 7 
technical tasks with the following specific objectives. In general, 
they deal with circumferentially cracked straight pipe under quasi- 
static loading. The tasks described in the report are as follows: 
Task 1, short through-wall-cracked [TWC] pipe evaluations; Task 2, 
short surtace-cracked [SC] pipe evaluations; Task 3, bi-metallic 
cracked pipe evaluations; Task 4, dynamic strain aging and crack 
jump evaluations; Task 5, anisotropic fracture evaluations; Task 6, 
crack-opening-area evaluations; and Task 7, NRCPIPE improve- 
ments. There is also a separate task to develop international 
cooperation, interact with Section XI of the ASME code, and per- 
form program management functions. Cooperative efforts are 
underway with several international organizations (France, Italy, 
Japan, and West Germany) in exchanging analysis results and ex- 
perimental data. 


17080 (NUREG/CP-0113, pp. 5.17-5.18) Interfacing systems 
LOCA (ISLOCA) pressure capacity methodology and Davis- 
Besse results. Wesley, D.A. (ABB Impell Corp., Mission Viejo, CA 
(USA)). Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Regulatory Research. Oct 1990. In Transactions 
of the eighteenth water reactor safety information meeting. 211p. 
Source: OSTI; GPO. 

A loss of coolant accident resulting from the potential overpres- 
surization by reactor coolant fluid of a system designed for 
low-pressure, low-temperature service has been shown to be a sig- 
nificant contributor to risk in several probabilistic risk assessments. 
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In this paper, the methodology developed to assess the probability 
of failure as a function of internal pressure is presented, and re- 
sults developed for the controlling failure modes and locations of 
four fluid systems at the Davis-Besse Plant are shown. Included in 
this evaluation are the tanks, heat exchangers, filters, pumps, 
valves, and flanged connections for each system. The variability in 
the probability of failure is included, and the estimated leak rates or 
leak areas are given for the controlling modes of failure. For this 
evaluation, all failures are based on quasistatic pressures since the 
probability of dynamic effects resulting from such causes as water 
hammer have been initially judged to be negligible for the Davis- 
Besse plant ISLOCA [interfacing systems loss of coolant accident]. 


17091 (NUREG/CP-0113, pp. 5.3-5.4) Evaluation of 
computer-based NDE techniques and regional support of in- 
spection activities. Taylor, T.T. (Pacific Northwest Lab., Richland, 
WA (USA)); Kurtz, R.J.; Doctor, S.R. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

This paper provides the program objectives and a summary of 
the technical progress during fiscal year 1990 for the program enti- 
tled Evaluation of Computer-Based NDE Techniques and Regional 
Support of Inspection Activities. The objectives of this program are: 
evaluate the reliability of computer-based ultrasonic inservice in- 
spection; develop guidelines for NRC regional staff to monitor and 
evaluate the effectiveness of inservice inspection performed using 
computer-based ultrasonic examination; and develop a steam gen- 
erator tube mockup to evaluate the effectiveness of eddy-current 
inspection systems. The program is comprised of four tasks: (1) 
review computer-based ultrasonic systems, (2) review procedures 
for computer-based ultrasonic systems, (3) technology transfer and 
training, and (4) eddy current examination reliability. 


17092 (NUREG/CP-0113, pp. 5.5-5.6) Advanced NDE tech- 
nologies and characterization of RPV flaw distribution. Doctor, 
S.R. (Pacific Northwest Lab., Richland, WA (USA)); Bowey, R.E.; 
Hutton, P.H.; Kurtz, R.J.; Schuster, G.J. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

The NRC [Nuclear Regulatory Commission] in its early years de- 
veloped several technologies that have been undergoing validation 
and acceptance by the nuclear industry. The emphasis has been 
on refining field procedures, conducting field validation testing, pro- 
viding training for NRC headquarters and regional staff, and 
working with ASME Code for the use of these advanced technolo- 
gies. This work has focused on acoustic emission (AE) for 
continuous monitoring and synthetic aperture focusing technique 
for ultrasonic testing (SAFT-UT) of reactor pressure vessels. 


17093 (NUREG/CP-0113, pp. 5.9-5.10) Environmentally as- 
sisted cracking in light water reactors. Park, J.Y. (Agronne 
National Lab., IL (USA)); Ruther, W.E.; Kassner, T.F.; Shack, W.J. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Oct 1990. In Transactions of the 
eighteenth water reactor safety information meeting. 211p. Source: 
OSTI; GPO. 

Environmentally assisted cracking of piping and pressure vessels 
in light water reactors (LWRs) is an important concern as extended 
reactor lifetimes are envisaged. Intergranular stress corrosion 
cracking (SCC) of austenitic stainless steel (SS) piping in boiling 
water reactors (BWRs) has required research, inspection, and 
mitigation programs that have cost several billion dollars. More re- 
cently, cracks that initiated in sensitized stainless steels have 
propagated into low-alloy ferritic steels in BWR pressure vessels, 
and extensive cracking has occurred in upper shell-to-transition- 
cone girth welds in PWR steam generator vessels. The paper 
describes results of fracture mechanics crack-growth rate tests per- 
formed during research effects on stress corrosion cracking of 
ferritic steels, fatigue of type 316NG stainless steel, and stress 
corrosion cracking of alternative materials. 


17094 (NUREG/CP-0113, pp. 6.1-6.2) Evaluation of the 
leakage behavior of pressure-unseating equipment hatches 
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and drywell heads. Parks, M.B. (Sandia National Labs., Albu- 
querque, NM (USA)); Walther, H.P.; Lambert, L.D. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. DOE Contract AC04-76DP00789. 
In Transactions of the eighteenth water reactor safety information 
meeting. 211p. Source: OSTI; GPO. 

The primary purpose of the paper is to present the results of a 
recent research program to investigate the leakage behavior of 
pressure unseating equipment hatches. Because of the similarity in 
the sealing mechanism between unseating equipment hatches and 
drywell heads, the prediction equations that have been developed 
and validated during this program should also be valid for the pre- 
diction of the leakage behavior of drywell heads. The research 
activities described herein are a part of the Containment Integrity 
Programs, which are managed by Sandia National Laboratories for 
the U.S. Nuclear Regulatory Commission. The overall goal of the 
Containment Integrity Programs is to develop a set of test validated 
methods to predict the ultimate pressure capacity, at elevated tem- 
perature, of the containment pressure boundary. These methods 
will be used to assess the performance of the containment in the 
unlikely event of a severe accident. As a part of the Containment 
Integrity Programs, a series of scale model containment tests have 
been conducted at Sandia including a 1:8-scale steel model and a 
1:6-seale reinforced concrete containment model. Also, a 1:10- 
scale prestressed containment model was recently tested in the 
United Kingdom. Because of the reduced scale and limited number 
of tests, the model tests could not include an adequate representa- 
tion of the many different designs and types of penetrations. Thus, 
separate test programs have been conducted to better investigate 
the ultimate behavior of typical penetration designs. Completed 
penetration research programs include tests of a personnel airlock, 
electrical penetration assemblies (EPAs), compression seals and 
gaskets, and inflatable seals. Also, a series of tests are under way 
to investigate the severe accident behavior of the bellows that are 
used at process piping penetrations in steel containments. 


17095 (NUREG/CP-0113, pp. 6.11-6.12) US NRC Structural 
Damping Research Program. Johnson, J.J.; Hashimoto, P.S.; 
Maslenikov, O.R.; Conoscente, J.P.; Costello, J.F. Nuclear Regula- 
tory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. In Transactions of the eighteenth 
water reactor safety information meeting. 211p. Source: OSTI; 
GPO. 

The US NRC Structure Damping Research Program has the fol- 
lowing objectives: (1) Assess the structural damping values used 
for the design of nuclear power plants, Regulatory Guide (RG) 
1.61, or evaluation of existing plants. (2) Investigate the treatment 
of proportional and non-proportional damping in dynamic analysis 
methods, assess the adequacy of these treatments, and propose 
guidelines on their use. (3) Investigate the treatment of energy dis- 
sipation in nonlinear response analyses. Such analyses have 
applicability to the evaluation of structures excited by motions be- 
yond the design basis, e.g., seismic PRA and margin reviews. 
Quantify the effect on structure response of different treatments. 
(4) Perform a case history study of the Watsonville telephone build- 
ing which experienced the Morgan Hill Earthquake of 1984 and the 
Loma Prieta Earthquake of 1989 including modeling of the building 
by design analysis, equivalent elastic, and systems identification 
methods. Damping and frequency characteristics will be evaluated 
for the two earthquake levels. These objectives correspond to sep- 
arate tasks, the status of which are summarized. 


17096 (NUREG/CP-0113, pp. 6.13-6.14) A personal com- 
puter code for seismic evaluations of nuclear power plants 
facilities. Xu, J. (Brookhaven National Lab., Upton, NY (USA)); 
Philippacopoulos, A.J.; Graves, H. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

The program CARES (Computer Analysis for Rapid Evaluation of 
Structures) is an integrated computational system being developed 
by Brookhaven National Laboratory (BNL) for the U.S. Nuclear 
Regulatory Commission. It is specifically designed to be a personal 
computer (PC) operated package which may be used to determine 
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the validity and accuracy of analysis methodologies used for struc- 
tural safety evaluations of nuclear power plants. CARES is 
structured in a modular format. Each module performs a specific 
type of analysis i.e., static or dynamic, linear or nonlinear, etc. This 
paper describes the various features which have been imple- 
mented into the Seismic Module of CARES. 


17097 (NUREG/CP-0113, pp. 6.5-6.6) Management of the 
aging of critical safety-related concrete structures in light- 
water reactor plants. Naus, D.J. (Oak Ridge National Lab., TN 
(USA)); Oland, C.B.; Arndt, E.G. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Oct 1990. DOE Contract AC05-840R21400. In Transactions of the 
eighteenth water reactor safety information meeting. 211p. Source: 
OSTI; GPO. 

The Structural Aging Program has the overall objective of 
preparing a report which provides USNRFC license reviewers and li- 
censees with: (1) identification and evaluation of the degradation 
processes that affect the performance of structural components; (2) 
issues to be addressed under nuclear power plant continued ser- 
vice reviews, as well as criteria, and their bases, for resolution of 
these issues; (3) identification and evaluation of relevant inservice 
inspection (or structural assessment) and repair programs in use, 
or needed; and (4) quantitative methodologies for assessing cur- 
rent, or predicting future, structural safety margins. The results of 
this program will provide an improved basis for the USNRC staff to 
permit continued operation near, at, or beyond the nominal 40-year 
design life of a nuclear power plant. The program has three techni- 
cal tasks which address concrete material systems: materials 
property database, structural component assessment/repair 
technology, and quantitative methodology for continued service de- 
terminations. Each task is discussed in the paper. 


17098 (NUREG/CP-0113, pp. 6.7-6.8) Probabilistic methods 
for condition assessment and life prediction of concrete struc 
tures in nuclear power plants. Ellingwood, B. (Johns Hopkins 
Univ., Baltimore, MD (USA)); Mori, Yasuhiro. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

Nuclear power plants are granted operating licenses for a finite 
period of time, often 40 years. During the next 15 years, the oper- 
ating licenses for a number of nuclear plants will expire. Faced 
with the prospect of having to replace the lost generating capacity 
from other sources and substantial shutdown and decommissioning 
costs, many utilities are expected to seek extensions to their nu- 
clear power plant operating licenses. A major concern in evaluating 
such applications is in ensuring that the capacity of the safety- 
related systems to mitigate extreme events has not deteriorated 
due to structural aging during the previous service history. Studies 
have shown that although major mechanical and electrical equip- 
ment in a plant could be replaced, if necessary, replacement of or 
major repairs to certain concrete structures in the plant would be 
economically unfeasible. Thus, an application must be supported 
by evidence that safety-related concrete structures in their current 
(service) condition are able to withstand future extreme events 
within the license extension period with a level of reliability suffi- 
cient for public health and safety. The goal of the current research 
is to develop a methodology to facilitate quantitative assessments 
of current and future structural reliability and performance of con- 
crete structures in nuclear power plants. This research is in 
support of the NRC Structural Aging Program. The research has 
four components: (1) identification of existing condition assessment 
methods and damage or life prediction models; (2) assembly of 
pertinent data for use in these models; (3) development of 
reliability-based condition assessment methods for analysis of cur- 
rent and future reliability; and (4) validation of methodology using 
laboratory or prototypical structure data. 


17099 


(NUREG/CP-0113, pp. 7.11-7.12) Studies of aged 
cast stainless steel from the Shippingport reactor. Chopra, O.K. 
(Argonne National Lab., IL (USA)); Chung, H.M. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 





The cast stainless steels used for primary coolant piping in many 
pressurized water reactors and for valve bodies, fittings, and 
coolant pump casings in most light water reactors are subject to 
embrittlement after extended service at reactor operating tempera- 
tures. Most studies pertaining to embrittlement of cast stainless 
steels involve simulation of end-of-life reactor conditions by accel- 
erated aging at >400°C since the time period for operation of a 
power pliant is far longer than can generally be considered for labo- 
ratory studies. Thus, an assessment of the end-of-life mechanical 
properties is almost always based on an extrapolation of the accel- 
erated test data. Because the embrittlement mechanisms and 
kinetics are complex, microstructural studies and mechanical test- 
ing of actual component materials that have completed long 
in-reactor service are needed to ensure that the mechanisms ob- 
served in accelerated aging experiments are the same as those 
occurring in reactor. Cast stainless steel materials from the decom- 
missioned Shippingport reactor offered a unique opportunity to 
validate and benchmark the laboratory studies. Cast stainless steel 
materials were obtained from four primary coolant system check 
valves, two manual hot-leg isolation valves, and two pump volutes. 
Microstructural examination of the cast materials indicates that the 
primary mechanism of thermal embrittlement is the same as that of 
laboratory-aged materials, i.e., spinodal decomposition of the ferrite 
to form chromium-rich a’ phase. Other phases, such as nickel- and 
silicon-rich G phase precipitated in the ferrite, and the presence of 
carbides at the austenite/ferrite phase boundary also contribute to 
embrittlement. Charpy-impact, tensile, and J-R curve tests were 
conducted on several cast stainless steels from the Shippingpor* 
reactor. 


17100 (NUREG/CP-0113, pp. 7.1-7.2) Lite assessment pro- 
cedure for LWR metal containments. Shah, V.N. (idaho National 
Engineering Lab., Idaho Falls (USA)); Sinha, U.P.; Smith, S.K. Nu- 
clear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Oct 1990. In Transactions of the 
eighteenth water reactor safety information meeting. 211p. Source: 
OSTI; GPO. 

The Aging Assessment and Mitigation Project is a part of the 
U.S. Nuclear Regulatory Commission (NRC) Nuclear Plant Aging 
Research Program. The main objective of the project is to develop 
an understanding of the aging degradation of the major light water 
reactor (LWR) components and structures and to develop life 
assessment procedures so that the impact of aging on the safe op- 
eration of nuclear power plants can be evaluated and managed. 
This paper reports the current accomplishments and future plans of 
the project, and presents a generic life assessment procedure for 
the LWR metal containments. The major effort of the project 
consists of integrating, evaluation, and updating the technical infor- 
mation relevant to aging from current or completed NRC and 
industry research programs and from plant operating experience. 
The project is divided into five steps: (a) identify and prioritize the 
major LWR components, (b) identify degradation sites, mecha- 
nisms, stressors, and potential failure modes of each component 
and structure and then evaluate current inservice inspection meth- 
ods, (c) assess advanced inspection and monitoring methods and 
evaluate mitigating methods to reduce aging damage, (d) develop 
life assessment models and procedures, and (e) support the devel- 
opment of technical criteria for license renewal. 


17101 (NUREG/CP-0113, pp. 7.3-7.4) Developments in risk 
evaluation of aging. Vesely, W.E.; Hassan, M. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

Age related degradation of nuclear power plant components and 
systems are of considerable concern because of the impact of 
such aging on plant safety. This paper presents the developments 
made in prioritizing and determining risk significance of aging and 
in the analyses of the light water reactor (LWR) operating data to 
quantify such effects. The approach developed to evaluate risk ef- 
fects due to component and structural aging uses a probabilistic 
risk analysis (PRA) and component aging models. Linear and non- 
linear aging behavior have been incorporated. Aging occurring after 
some minimum time, known as threshold, can also be handied. As 
an important part of the evaluations, maintenance and surveillance 
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strategies can be explicitly evaluated to determine their effective- 
ness in controlling aging impacts on system unavailability, core 
melt frequency and public risk. Both point evaluations and uncer- 
tainty evaluations can be carried out, and detailed contributors to 
the aging effects can be identified and prioritized. For the applica- 
tions, two NUREG 1150 PRAs, one pressurized-water reactor 
(PWR) and one boiling-water reactor (BWR), were used to calcu- 
late the average increase in core melt frequency due to aging of 
active components when a specific maintenance and surveillance 
program was employed. A NUREG has been issued (NUREG/CR- 
5510) detailing the methodology and the applications performed. 


17102 (NUREG/CP-0113, pp. 7.7-7.8) Status - risk evalua- 
tion from aging of passive components. Phillips, J.H. (idaho 
National Engineering Lab., Idaho Falls (USA)); Nguyen, S.M.; Roe- 
sener, W.S.; Magleby, H.L. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Oct 1990. In Transactions of the eighteenth water reactor safety in- 
formation meeting. 211p. Source: OSTI; GPO. 

The risk of core damage at all nuclear power plants is being de- 
termined using probabilistic risk analysis (PRA) techniques. These 
assessments do not consider aging and consider the failure of pas- 
sive components to only a limited degree. As a result of the low 
failure probability of the relatively new passive components, the fail- 
ure of passive components is often ignored or not given adequate 
consideration in PRAs. Because of the large number of passive el- 
ements (e.g., many feet of pipe, numerous valve bodies, and pump 
casing), the large consequence when these components fail, and 
the increasing failure probability due to aging, passive components 
should be considered in PRA calculation of core damage risk. The 
purpose of this project is to develop techniques to incorporate the 
effects of passive element failure into PRAs. The increased risk of 
core damage is calculated as a result of the aging of passive com- 
ponents. This effort will contribute to the U.S. Nuclear Regulatory 
Commission Nuclear Plant Aging Research Program. 


17103 (NUREG/CP-0113, pp. 7.9-7.10) Age-dependent risk- 
based methodology and its application to prioritization of 
nuclear power plant components and to maintenance for man- 
aging aging using PRAs. Levy, |.S. (Pacific Northwest Lab., 
Richland, WA (USA)); Vesely, W.E. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

This paper is based on a study to demonstrate several important 
ways that the age-dependent risk-based methodology developed 
by the Nuclear Plant Aging Research (NPAR) Program may be ap- 
plied to resolving important issues related to the aging of nuclear 
power plant systems, structures, and components (SSCs). The 
study was sponsored by the NPAR Program of the Division of En- 
gineering, Office of Nuclear Regulatory Research of the U.S. 
Nuclear Regulatory Commission (NRC). Initiated on the basis of a 
Users Need Request, the age-dependent risk-based methodology 
has been under development by the NPAR Program for several 
years. In this methodology, the time-dependent change in a com- 
ponent’s risk contribution is the product of two factors: (1) the risk 
importance of the component (e.g., the change in its risk contribu- 
tion when it is assumed to be totally unavailable to perform its 
intended safety function) and (2) the change in its unavailability 
with time. This change in the component's unavailability with time 
is a function of the component's aging rate and plant inspection 
and maintenance practices. The methodology permits evaluations 
of the age-dependent risk contributions from both single- and 
multiple-components. Principal results and conclusions generated 
by the methodology demonstrations are discussed. 


17104 (NUREG/CP-0113, pp. 8.1-8.2) Individual plant ex- 
amination program - summary and status. Mitchell, J.; Flack, J. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Oct 1990. In Transactions of the 
eighteenth water reactor safety information meeting. 211p. Source: 
OSTI; GPO. 

In the Commission policy statement on severe accidents in nu- 
clear power plants issued on August 8, 1985, the Commission 
concluded, based on available information, that existing plants 
pose no undue risk to the public health and safety and that there is 
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no present basis for immediate action on any regulatory require- 
ments for these plants. However, the Commission has recognized, 
based on NRC and industry experience with plant-specific proba- 
bilistic risk assessments (PRAs), that systematic examinations are 
beneficial in identifying piant-specific vulnerabilities to severe acci- 
dents that could be fixed with low cost improvements. As part of 
the implementation of the Severe Accident Policy, the Commission 
issued Generic Letter 88-20 on November 23, 1988, requesting 
that each licensee conduct an individual plant examination (IPE) for 
internally initiated events. Generic Letter 88-20 set forth the re- 
quirements for reporting the results of the IPE for accidents initiated 
by internal events to the Nuclear Regulatory Commission (NRC). 
Generic Letter 88-20 required the utilities to advise the NRC of the 
IPE methods and schedules within 60 days after the beginning of 
the process. Those plans have been received and approved by the 
staff. All utilities but one have committed to pertorming at least a 
Level | probabilistic risk assessment (PRA), that is. the core melt 
frequency will be determined by probabilistic methods. 


17105 (NUREG/CP-0113, pp. 8.3-8.4) Individual plant exam- 
inations - an industry perspective. Ng, R.N. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

The purpose of this paper is to provide an overview of industry’s 
approach and programs for implementing the 1985 Commission 
Policy Statement on Severe Accidents in order to achieve timely 
closure of the issue for operating plants. The emphasis of the pa- 
per is on the Individual Plant Examination (IPE) for internal and 
external events. NUMARC [Nuclear Management and Resources 
Council], since 1987, serves as the United States nuclear power 
industry's principal mechanism for conveying industry views, con- 
cerns, and policies regarding generic regulatory issues to the NRC 
and other government agencies, as appropriate. In particular, NU- 
MARC is responsible for coordinating the combined efforts of 
utilities holding NRC operating licenses or construction permits for 
nuclear power plants on all regulatory aspects of operational and 
technical safety issues affecting the industry. NUMARC has placed 
high priority on resolution of the severe accident issue and hence, 
has established the NUMARC Severe Accident Working Group 
(SAWG). The first and third items of the SAWG mission address 
the IPE. NUMARC has urged utilities to expeditiously proceed with 
implementation of the IPEs for internal events. With regard to 
external events, the SAWG has directed the NUMARC staff to in- 
teract with NRC staff to discuss the need for examination of plants 
from a severe accident perspective. 


17106 (NUREG/CP-0113, pp. 9.15-9.16) A computerized 
safety assessment and posi-trip analysis system for the Fors- 
mark Unit 2 control room, integrating a real time expert 
system and a modern graphic display system. Owre, F. (insti- 
tutt for Energiteknikk, Halden (Norway)); Nilsen, S.; Stokke, E. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Oct 1990. In Transactions of the 
eighteenth water reactor safety information meeting. 211p. Source: 
OSTI; GPO. 

Records show that Swedish nuclear power plants have been op- 
erated without any serious accidents. They also have a high 
availability, recent figures indicate a yearly average energy avail- 
ability of close to 90 percent for the nine BWRs. In spite of these 
good records, there is a continuous objective to improve safety at 
the Swedish nuclear plants. One way to meet the objective is to in- 
troduce computerized support systems in the control rooms and 
one such program is the development of a post-trin analysis sys- 
tem for the plant Forsmark Unit 2. The purpose of the current 
program, called SAS Il, is to develop a function oriented advisory 
system to assist the shift supervisor in his observation and evalua- 
tion task after plant disturbances leading to scram. To monitor this 
emergency shut-down process the supervisor today applies a set 
of function oriented emergency procedures and when SAS II is in- 
stalled it will continuously give information to support the work with 
the EOP as well as alarm if and why critical safety functions are 
challenged. A prototype including the two major components of the 
planned system has been demonstrated in the OECD Halden Re- 
actor Project's experimental facility, HAMMLAB, in Norway. One of 
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these components is the expert system shell G2 which evaluates 
the plant state with respect to the defined critical safety functions. 
The system also evaluates the functioning of the plant safety and 
protection system after scram with respect to the correct perfor- 
mance of automatically initiated safety sequences. The other major 
component of SAS Il is based on the graphic display system PI- 
CASSO developed by the OECD Halden Reactor Project. 


17107 (NUREG/CP-0113, pp. 9.17-9.18) An analysis of re- 
ports of procedure violations in US nuclear power plants. 
Barnes, V.; Olson, J. Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research. Oct 1990. In 
Transactions of the eighteenth water reactor safety information 
meeting. 211p. Source: OSTI; GPO. 

The study described in this paper was undertaken in response to 
a request from the Nuclear Regulatory Commission's (NRC) Cher- 
nobyl Task Force. The objectives of the study were (1) to attempt 
to distinguish intentional procedure violations from those that are 
inadvertent, and (2) to assess the extent, nature, causes, and con- 
sequences of procedure violations in U.S. nuclear power plants. 
The focus on procedure violations, broadly defined here as failures 
to follow procedures, is a response to the key role that intentional 
violations and unintentional operator errors played in the Chernobyl 
accident. Over 1,200 incident reports from the period extending 
from January of 1983 to July of 1988 were reviewed. The reports 
in which the violations were found consisted primarily of Licensee 
Event Reports (LERs) and NRC Inspection Reports (IRs). For each 
violation, an attempt was made to code the plant and region in- 
volved, the power level of operations at the time of the violation, 
the level of the violation committed (i.e., Level A, B, or C), the type 
of procedure involved, the job role of the person committing the 
violation, the probable cause(s) of the violation, and the conse- 
quences associated with the violation. The information coded from 
the incident reports was then statistically analyzed to address the 
central questions of the study. The findings of the study indicated 
that both apparently willful and inadvertent procedure violations oc- 
curred in U.S. nuclear power plants during the study period. 


17108 (NUREG/CP-0113, pp. 9.1-9.2) Review of the impact 
of environmental factors on human performance. Echeverria, 
D.; Barnes, V.; Bittner, A. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Research. Oct 
1990. In Transactions of the eighteenth water reactor safety infor- 
mation meeting. 211p. Source: OSTI; GPO. 

The purpose of this project is to determine the effects of various 
environmental factors such as vibration, noise, heat, cok, and 
illumination on task performance in U.S. nuclear power plants. Al- 
though the effects of another environmental factor, radiation, is of 
concern to licensees and the Nuclear Regulatory Commission 
(NRC), much less attention has been paid to the potential effects 
of these other environmental factors. Performance effects from 
these environmental factors have been observed in other indus- 
tries; for example, vibration can impair vision and noise can cause 
short- or long-term hearing loss. A primary goal of this project is to 
provide the technical basis for determining the likelihood of these 
factors affecting task performance in nuclear power plants, and 
thus the safety of the public. 


17109 (NUREG/CP-0113, pp. 9.11-9.12) Advanced human- 
system interface design review guidelines. O’Hara, J.M. 
(Brookhaven National Lab., Upton, NY (USA)). Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 
Advanced, computer-based, human-system interface designs are 
emerging in nuclear power plant control rooms as a result of sev- 
eral factors. These include: (1) incorporation of new systems such 
as safety parameter display systems, (2) backfitting of current con- 
trol rooms with new technologies when existing hardware is no 
longer supported by equipment vendors, and (3) development of 
advanced control room concepts. Control rooms of the future will 
be developed almost exclusively with advanced instrumentation 
and controls based upon digital technology. In addition, the control 
room operator will be interfacing with more intelligent systems 
which will be capable of providing information processing support 





to the operator. These developments may have significant implica- 
tions for plant safety in that they will greatly affect the operator's 
role in the system as well as the ways in which he interacts with it. 
At present, however, the only guidance available to the Nuclear 
Regulatory Commission (NRC) for the review of control room- 
operator interfaces is NUREG-0700. It is a document which was 
written prior to these technological changes and is, therefore, tai- 
lored to the technologies used in traditional contro] rooms. Thus, 
the present guidance needs to be updated since it is inadequate to 
serve as the basis for NRC staff review of such advanced or hybrid 
control room designs. The objective of the project reported in this 
paper is to develop an Advanced Control Room Design Review 
Guideline suitable for use in performing human factors reviews of 
advanced operator interfaces. This guideline will take the form of a 
portable, interactive, computer-based document that may be con- 
veniently used by an inspector in the field, as well as a text-based 
document. 


17110 (NUREG/CP-0113, pp. 9.5-9.6) Comparative study of 
alertness and performance on 8hour and 12-hour evening and 
night shifts for nuclear power plant operators. Baker, T.L. (in- 
stitute for Circadian Physiology, Boston, MA (USA)). Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Oct 1990. In Transactions of the eighteenth 
water reactor safety information meeting. 211p. Source: OSTI; 
GPO. 

Twenty males aged 25-40 years, many with extensive shiftwork 
and/or power plant operations experience, volunteered for a labora- 
tory study to compare 8-hour and 12-hour shift schedules. 
Experiments were conducted in workplace simulation laboratories 
of the Human Alertness Research Center (HARC) at the Institute 
for Circadian Physiology in Boston, MA. This unique facility in- 
cludes a simulated control room with process contro] simulator, 
control panels, and self-contained residential apartments where 
subjects sleep and spend off-duty hours. The design of the study is 
described. Subjects learn the operation of the process control sim- 
ulator in multiple practice sessions prior to the experiment. They 
also practice computer-based performance tests, learn work shift 
protocols and assignments, and procedures for keeping subjective 
rating scales for alertness, mood and performance. By the time the 
first experimental shift begins, all subjects are prepared to pertorm 
their simulated work shift duties. These duties include monitoring of 
four video display terminals for silent (visual cues only) and audi- 
tory (visual and auditory) alarms, acknowledging the alarms with 
computer controls, and keeping log records of alarm activity. The 
process control simulator simultaneously keeps records of subject 
performance of these tasks by recording storing all times of alarm 
activity and alarm acknowledgement by the subject. 


17111 (NUREG/CP-0113, pp. 9.7-9.8) Initial examination of 
the effects of overtime and shift scheduling on nuclear power 
plant safety performance. Baker, K.; Olson, J.; Montgomery, J. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Oct 1990. In Transactions of the 
eighteenth water reactor safety information meeting. 211p. Source: 
OSTI; GPO. 

The research reported here uses currently available data to be- 
gin to document overtime and shift scheduling practices in the 
nuclear industry and assess their safety consequences. Overtime 
and the 12-hour shift schedule have been found to affect employee 
fatigue and human error in other industries but neither of these 
practices have been systematically researched within the nuclear 
industry. Overtime has long been a standard practice in the nu- 
clear industry and, recently, several licensees have adopted a 
12-hour shift schedule for control room operations crews. Although 
12-hour shifts have certain benefits for the employer and employee 
alike (e€.g., can require fewer total employees and provide longer 
periods of time-off) there is some concern that the 12-hour shift 
may produce greater employee fatigue. Moreover, the 12-hour shift 
may exacerbate the negative effect of overtime. The potential ef- 
fect of human error in the nuclear industry for the health and safety 
of both nuclear power plant workers and the general public 
requires that these practices be assessed. Data on overtime prac- 
tices was obtained from the International Brotherhood of Electrical 
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Workers (IBEW) for plants covered by the bargaining unit - approx- 
imately 63% of the total number of operating plants. Information on 
operator shift schedule was collected from all operating plants in 
1987 by the NRC. The research produced fairly strong evidence 
that greater amounts of overtime worked by operators is associ- 
ated with a greater number of operational problems. 


17112 (NUREG/CP-0113, pp. 9.9-9.10) Human performance 
information management system: Inventory, evaluation and 
assessment of NRC data sources. Burton, H.D. (Lawrence Liver- 
more National Lab., CA (USA)); Banks, W.W. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Oct 1990. In Transactions of the eighteenth water reac- 
tor safety information meeting. 211p. Source: OSTI; GPO. 

The goal of this work effort is to develop enhanced methods for 
managing and accessing information on licensee personnel perfor- 
mance at nuclear power plants. Inadequate personnel performance 
is implicated in about half of the significant events at NPP’s each 
year. Ail understanding of the factors which shape human perfor- 
mance can more effectively focus NRC’s attention on the root 
cause of these incidents and guide regulatory actions. One key to 
understanding the root cause of human performance incidents is to 
develop better methods for managing existing data currently cap- 
tured by the NRC. The tasks required for this effort are: 1. Evaluate 
existing data sources and coding schemes addressing human per- 
formance at NPP's. 2. Define the data needs of NRC end users. 3. 
Design and fully document a data management system on human 
performance during incidents/events at NPP’s. 4. Download and in- 
tegrate retrospective human performance data from available NRC 
documents and data sources. 5. Validate the usability for the hu- 
man performance data management system through user feed 
back testing. The final product is to define and develop a prototype 
system to support the systematic integration and retrieval of human 
performance information so that NRC personnel can more easily 
and effectively identify, prioritize and resolve human performance 
issues related to root cause incidents at nuclear power piants. The 
first task of this multi-task initiative was the identification, quantifi- 
cation, and evaluation of tile existing sources of human 
performance information generated by NRC. The categories of in- 
formation analyzed included: operating event assessments, team 
inspections (Augmented Inspections and incident Investigations), 
regional inspections, independent assessments of special prob- 
lems, NRC Morning Reports, and licensee event reports (LER’s). 


17113 


(NUREG/CP-0114-Vol.1) Eighteenth water reactor 
satety information meeting: Proceedings: Volume 1. Weiss, 
A.J. (comp.) (Brookhaven National Lab., Upton, NY (USA)). Nu- 
clear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (USA). Apr 1991. 672p. Sponsored by Nuclear Regulatory 


Commission, Washington, DC (USA). DOE Contract AC02- 
76CHO00016. (CONF-9010185—Vol.1: 18. water reactor safety 
information meeting, Rockville, MD (USA), 22-24 Oct 1990). 
Source: OSTI; NTIS: INIS; GPO. 

Separate abstracts have been prepared for the papers presented 
at the meeting which was held October 22-24, 1990, in Rockville, 
Maryland. The 40 papers in this volume cover the following aspects 
of light water reactor safety: human factors research; organizational 
factors and reliability assessment; radioactive waste management 
research; earth sciences, specifically, seismicity studies in North 
America; reactor thermal hydraulics; containment system testing 
and structural engineering; and seismic engineering. (MHB) 


17114 (NUREG/CP-0114-Vol.2) Eighteenth water reactor 
safety intormation meeting: Volume 2, Severe accident re- 
search, accident management, probabilistic risk assessment 
topics, individual plant examination program and other issues. 
Weiss, A.J. (comp.) (Brookhaven National Lab., Upton, NY (USA)). 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (USA). Apr 1991. 578p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (USA). DOE Contract AC02- 
76CHO0016. (CONF-9010185—Vol.2: 18. water reactor safety 
information meeting, Rockville, MD (USA), 22-24 Oct 1990). 
Source: OSTI; NTIS; INIS; GPO. 
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This three-volume report contains 100 papers out of the 128 that 
were presented at the Eighteenth Water Reactor Safety Information 
Meeting held in Rockville, Maryland, during the week of October 
22-24, 1990. The papers are printed in the order of their presenta- 
tion in each session and describe progress and results of 
programs in nuclear safety research conducted in this country and 
abroad. Foreign participation in the meeting included 16 different 
papers presented by researchers from Denmark, Egypt, Germany, 
IAEA, Italy, Japan, Norway, Taiwan, UK and USSR. The individual 
papers have been cataloged separately. This document, Volume 2, 
addresses these topics: severe accident research, accident 
management, probabilistic risk assessment; and individual plant ex- 
amination programs. 


17115 (NUREG/CP-0114-Vol.3) Eighteenth water reactor 
satety information meeting: Volume 3, Pressure vessel in- 
tegrity; Piping and NDE; Aging and components: Proceedings. 
Weiss, AJ. (comp.)}— (Brookhaven National Lab., Upton, NY 
(USA)). Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Regulatory Research; Brookhaven National Lab.., 
Upton, NY (USA). Apr 1991. 574p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-9010185—Vol.3: 18. water reactor safety 
information meeting, Rockville, MD (USA), 22-24 Oct 1990). 
Source: OSTI; NTIS; INIS; GPO. 

This three-volume report contains 100 papers out of the 128 that 
were presented at the Eighteenth Water Reactor Safety Information 
Meeting held at the Holiday Inn Crowne Plaza, Rockville, Mary- 
land, during the week of October 22-24, 1990. The papers are 
printed in the order of their presentation in each session and de- 
scribe progress and results of programs in nuclear safety research 
conducted in this country and abroad. Foreign participation in the 
meeting included 16 different papers presented by researchers from 
Denmark, Egypt, Germany, IAEA, Italy, Japan, Norway, Taiwan, UK 
and USSR. This document, Volume 3, includes papers on pressure 
vessel integrity, piping and nondestructive examinations; and com- 
ponents and aging. Each paper has been individually cataloged. 


17116 (NUREG/CR-4219-Vol.7-No.1) Heavy-Section Steel 
Technology Program: Semiannual progress report for October 
1989—March 1990. Pennell, W.E. (Oak Ridge National Lab., TN 
(USA)). Nuciear Regulatory Commission, Washington, DC (USA). 
Div. of Engineering; Oak Ridge National Lab., TN (USA). Mar 
1991. 98p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract AC05-840R21400. 
(ORNL/TM-—9593-Vol.7-No.1). Source: OSTI; NTIS; INIS; GPO. 

The Heavy-Section Stee! Technology (HSST) Program is con- 
ducted for the Nuclear Regulatory Commission (NRC) by Oak 
Ridge National Laboratory (ORNL). The program focus is the de- 
velopment and validation of technology for the assessment of 
fracture prevention margins in commercial nuclear reactor pressure 
vessels. In the current reporting period, reorganization of the origin 
HSST Program into separate programs with emphasis on fracture 
mechanics technology (HSST) and materials irradiation effects 
(HSSI) has been completed. The revised HSST Program is orga- 
nized in ten tasks: (1) program management, (2) fracture 
methodology and analysis, (3) material characterization tasks, (4) 
special technical assistance, (5) crack-arrest technology, (6) 
cleavage crack initiation, (7) cladding evaluations, (8) pressurized- 
thermal-shock technology, (9) analysis methods validation, and 
(10) fracture evaluation tests. The program tasks have been struc- 
tured to emphasize the resolution fracture issues with near-term 
licensing significance. Resources to execute the research tasks are 
drawn from ORNL with subcontract support from universities and 
other research laboratories. Close contact is maintained with re- 
lated research programs both in the US and abroad. This report 
provides an overview of principal developments in each of the ten 
program tasks from October 1, 1989, to March 31, 1990. Separate 
abstracts have been prepared for the ten program task summaries. 
78 rets., 29 figs., 1 tab. 


17117 (NUREG/CR-4302-Vol.2) Aging and service wear of 
check vaives used in engineered safety-feature systems of nu- 
clear power plants: Aging essessments and monitoring 
method evaluations: Volume 2. Haynes, H.D. (Oak Ridge 
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National Lab., TN (USA)). Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Engineering; Oak Ridge National Lab., 
TN (USA). Apr 1991. 64p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (USA). DOE Contract AC05-840R21400. 
(ORNL-6193-Vol.2). Source: OSTI; NTIS; INIS; GPO. 

Check vaives are used extensively in nuclear power plant safety 
systems and balance-of-plant systems. The failures of these valves 
have resulted in significant maintenance efforts and, on occasion, 
have resulted in water hammer, overpressurization of low-pressure 
systems, and damage to flow system components. These failures 
have largely been attributed to severe degradation of internal parts 
(e.g., hinge pins, hinge arms, discs, and disc nut pins) resulting 
from instability (flutter) of check valve discs under normal plant op- 
erating conditions. Present surveillance requirements for nuclear 
power plant check valves have been inadequate for timely detec- 
tion and trending of such degradation because neither the flutter 
nor the resulting wear can be detected prior to failure. Conse- 
quently, the US Nuclear Regulatory Commission has had a 
continuing strong interest in resolving check valve problems. In 
support of the Nuclear Plant Aging Research Program, Oak Ridge 
National Laboratory has carried out an evaluation of several devel- 
opmental and/or commercially available check valve diagnostic 
monitoring methods, in particular, those based on measurements 
of acoustic emission, ultrasonics, and magnetic flux. In each case, 
the evaluations have been focused on the capability of each 
method to provide diagnostic information useful in determining 
check valve aging and service wear effects (degradation), check 
valve failures, and undesirable operating modes. A description of 
each monitoring method is provided in this report, including exam- 
ples of test data acquired under controlled laboratory conditions. In 
some cases, field test data acquired in situ are also presented. 
The methods are compared, and suggested areas in need of fur- 
ther development are identified. 6 rets., 36 figs., 7 tabs. 


17118 (NUREG/CR-4551-Vol.2-Rev.1-Pt.2) Evaluation of se- 
vere accident risks: Quantification of major input parameters: 
Experts’ determination of containment loads and molten core 
containment interaction issues: Volume 2, Revision 1, Part 2. 
Harper, F.T. (Sandia National Labs., Albuquerque, NM (USA)); 
Payne, A.C.; Breeding, R.J.; Gorham, E.D.; Brown, T.D.; Rightley, 
G.S.; Gregory, J.J.; Murfin, W.; Amos, C.N. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Systems Research; 
Sandia National Labs., Albuquerque, NM (USA). Apr 1991. 441p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (SAND-86-1309-Vol.2- 
Rev.1-Pt.2). Source: OSTI; NTIS; INIS. 

This report records part of the vast amount of information re- 
ceived during the expert judgment elicitation process that took 
place in support of the NUREG-1150 effort sponsored by the U.S. 
Nuclear Regulatory Commission. The results of the Containment 
Loads and Molten Core/Containment Interaction Expert Panel Elici- 
tation are presented in this part of Volume 2 of NUREG/CR-4551. 
The Containment Loads Expert Panel considered seven issues: (1) 
hydrogen phenomena at Grand Gulf; (2) hydrogen burn at vessel 
breach at Sequoyah; (3) BWR reactor building failure due to hydro- 
gen; (4) Grand Gulf containment loads at vessel breach; (5) 
pressure increment in the Sequoyah containment at vessel breach; 
(6) loads at vessel breach: Surry; and (7) pressure increment in 
the Zion containment at vessel breach. The report begins with a 
brief discussion of the methods used to elicit the information from 
the experts. The information for each issue is then presented in 
five sections: (1) a brief definition of the issue, (2) a brief summary 
of the technical rationale supporting the distributions developed by 
each of the experts, (3) a brief description of the operations that 
the project staff performed on the raw elicitation results in order to 
aggregate the distributions, (4) the aggregated distributions, and 
(5) the individual expert elicitation summaries. The Molten Core/ 
Containment Interaction Panel considered three issues. The results 
of the following two of these issues are presented in this docu- 
ment: (1) Peach Bottom drywell shell meltthrough; and (2) Grand 
Gulf pedestal erosion. 89 figs., 154 tabs. 


17119 (NUREG/CR-5128) Evaluation and refinement of 
leak-rate estimation models. Paul, D.D. (Battelle Columbus 
Labs., OH (USA)); Ahmad, J.; Scott, P.M.; Flanigan, L.F.; 





Wilkowski, G.M. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Engineering; Battelle Columbus Labs., OH (USA). 
Apr 1991. 94p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). Contract NRC-04-86-106. (BMI-2164). 
Source: OSTI; NTIS; GPO; INIS. 

Leak-rate estimation models are important elements in develop- 
ing a leak-before-break methodology in piping integrity and safety 
analyses. Existing thermal-hydraulic and crack-opening-area mod- 
els used in current leak-rate estimations have been incorporated 
into a single computer code for leak-rate estimation. The code is 
called SQUIRT, which stands for Seepage Quantification of Upsets 
In Reactor Tubes. The SQUIRT program has been validated by 
comparing its thermal-hydraulic predictions with the limited experi- 
mental data that have been published on two-phase flow through 
slits and cracks, and by comparing its crack-opening-area predic- 
tions with data from the Degraded Piping Program. In addition, 
leak-rate experiments were conducted to obtain validation data for 
a circumferential fatigue crack in a carbon steel pipe girth weld. 56 
refs., 30 figs., 4 tabs. 


17120 (NUREG/CR-5167) Cost/hbenefit analysis for Generic 
Issue 23: Reactor coolant pump seal failure. Neve, R.G. (SCI- 
ENTECH, Inc., Idaho Falls, ID (USA)); Heiselmann, H.W. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Safety Is- 
sue Resolution; SCIENTECH, Inc., idaho Falls, ID (USA). Apr 1991. 
128p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (USA). (SCIE-NRC—001-90). Source: OSTI; NTIS; INIS; GPO. 

The cost/benefit analysis for Generic Issue (GI) 23, “Reactor 
Coolant Pump Seal Failure” is presented. The cost/benefit analysis 
comprises three items: (1) treat the reactor coolant pump (RCP) 
seal assembly as an item performing a safety-related function simi- 
lar to other components of the reactor coolant pressure boundary, 
applying quality assurance requirements consistent with Appendix 
B of 10 CFR 50 and applicable General Design Criteria of Appen- 
dix A, (2) provide RCP manufacturer-recommended instrumentation 
and instructions for monitoring RCP seal performance and detect- 
ing incipient RCP seal failures, and (3) provide RCP seal cooling 
during off-normal plant conditions involving loss of all seal cooling 
such as station blackout. Cost/benefit analysis results are favorable 
for all items based on the established guidelines. This report and 
the Technical Findings Document (NUREG/CR-4948) are intended 
to provide background information and input to the regulatory anal- 
ysis report for G! 23. 23 refs., 12 tabs. 


17121 (NUREG/CR-5300-Vol.1) Integrated Reliability and 
Risk Analysis System (IRRAS), Version 2.5: Reference manual: 
Volume 1. Russell, K.D. (EG and G Idaho, Inc., Idaho Falls, ID 
(USA)); McKay, M.K.; Sattison, M.B.; Skinner, N.L.; Wood, S.T.; 
Rasmuson, D.M. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Systems Research; EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Mar 1991. 436p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (USA). DOE Contract AC07- 
761D01570. (EGG—2613-Vol.1). Source: OSTI; NTIS; INIS; GPO. 

The Integrated Reliability and Risk Analysis System (IRRAS) is a 
state-of-the-art, microcomputer-based probabilistic risk assessment 
(PRA) model development and analysis tool to address key nuclear 
plant safety issues. IRRAS is an integrated software tool that gives 
the user the ability to create and analyze fault trees and accident 
sequences using a microcomputer. This program provides func- 
tions that range from graphical fault tree construction to cut set 
generation and quantification. Version 1.0 of the IRRAS program 
was released in February of 1987. Since that time, many user 
comments and enhancements have been incorporated into the pro- 
gram providing a much more powerful and user-friendly system. 
This version has been designated IRRAS 2.5 and is the subject of 
this Reference Manual. Version 2.5 of IRRAS provides the same 
capabilities as Version 1.0 and adds a relational data base facility 
for managing the data, improved functionality, and improved algo- 
rithm performance. 7 refs., 348 figs. 


17122 (NUREG/CR-5456) Analysis of flow stratification in 
the surge line of the Comanche Peak Reactor. Sun, J.G. (Ar- 
gonne National Lab., IL (USA)); Shen, Y.H.; Sha, W.T. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Safety 
Programs; Argonne National Lab., IL (USA). Apr 1991. 55p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (USA). 
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DOE Contract W-31109-ENG-38. (ANL-91/6). Source: OSTI; 
NTIS; INIS; GPO. 

A number of nuclear power plants have reported failure of reac- 
tor components due to flow stratification. Therefore, a fundamental 
understanding of, and a capability to predict, flow stratification in a 
reactor system is critically important to reactor performance and 
safety. The work presented here is the first step in this direction 
and will contribute to the resolution of the issue of flow stratifica- 
tion. An analysis is performed using the COMMIX-1C computer 
program for the surge line of the Comanche Peak reactor. A com- 
parison is made between the calculated results from the COMMIX 
code and the plant-measured data, and the agreement is good. 11 
refs., 36 figs., 1 tab. 


17123 (NUREG/CR-5543) A systematic process for devel- 
oping and assessing accident management plans. Hanson, D.J. 
(EG and G Idaho, Inc., Idaho Falls, ID (USA)); Blackman, H.S.; 
Meyer, O.R.; Ward, L.W. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Systems Research; EG and G Idaho, 
Inc., Idaho Falls, ID (USA). Apr 1991. 91p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (USA). DOE Contract 
AC07-761D01570. (EGG-—2595). Source: OSTI; NTIS; INIS; GPO. 

This document describes a four-phase approach for developing 
criteria recommended for use in assessing the adequacy of nuclear 
power plant accident management plans. Two phases of the ap- 
proach have been completed and provide a prototype process that 
could be used to develop an accident management plan. Based on 
this process, a preliminary set of assessment criteria are derived. 
These preliminary criteria will be refined and improved when the 
remaining steps of the approach are completed, that is, after the 
prototype process is validated through application. 9 refs., 10 figs., 
7 tabs. 


17124 (NUREG/CR-5612) Degradation modeling with appii- 
cation to aging and maintenance effectiveness evaluations. 
Samanta, P.K. (Brookhaven National Lab., Upton, NY (USA)); Hsu, 
F.; Subudhi, M.; Vesely, W.E. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Systems Research; Argonne Na- 
tional Lab., IL (USA). Mar 1991. 80p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (BNL-NUREG-—52252). Source: OSTI; NTIS; 
INIS; GPO. 

This report describes a modeling approach to analyze nuclear 
power pliant safety system component degradation and failure data 
to understand the aging process of components. As used here, 
degradation modeling is the analysis of information on component 
degradation in order to develop models of the process and its im- 
plications. This particular modeling focuses on the analysis of the 
times of component degradations, to model how the rate of degra- 
dation changes with the age of the component. The methodology 
presented also discusses the effectiveness of maintenance as ap- 
plicable to aging evaluations. The specific applications which are 
performed show quantitative models of component degradation 
rates and component failure rates from plant-specific data. The sta- 
tistical techniques which were developed and applied allow aging 
trends to be effectively identified in the degradation data, and in 
the failure data. Initial estimates of the effectiveness of mainte- 
nance in limiting degradations from becoming failures also were 
developed. These results are important first steps in degradation 
modeling, and show that degradation can be modeled to identify 
aging trends. 5 refs., 8 figs. 


17125 (NUREG/CR-5654) Containment venting analysis tor 
the Shoreham Nuclear Power Station. Galyean, W.J.; Kelly, D.L. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Systems Research; EG and G Idaho, Inc., idaho Falls, ID (USA). 
Mar 1991. 206p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract AC07-761D01570. (EGG— 
2632). Source: OSTI; NTIS; INIS; GPO. 

An evaluation of the Shoreham Mark 2 containment was per- 
formed to identity the effects of containment venting on the core 
melt frequency, containment failure mode, and offsite conse- 
quences. The analysis was based on the Long Island Lighting 
Company's updated 1988 probabilistic risk assessment of the 
Shoreham plant with the proposed supplemental! containment sys- 
tem (SCS). The SCS is a filtered containment vent system based 
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on the Swedish Filtra system installed at the Barseback Nuclear 
Power Station in southern Sweden. The following three different 
containment venting strategies were examined for their effects on 
plant risk: venting using the proposed Filtra system; venting using 
the existing equipment at Shoreham; and no venting. In addition, 
the consequences of containment venting were examined in con- 
junction with two sets of assumptions about the effects of a harsh 
reactor building environment, produced by containment failure or 
venting through the existing containment and reactor building heat- 
ing, ventilating, and air conditioning systems, on the equipment 
located there. Specifically, the analyses studied the consequences 
when a harsh reactor building environment is assumed to have ei- 
ther no adverse effect on equipment or to fail all equipment. 8 
refs., 13 figs., 26 tabs. 


17126 (NUREG/CR-5677) A unified interpretation of one- 
fifth to full scale thermal mixing experiments related to 
Pressurized Thermal Shock. Theofanous, T.G. (California Univ., 
Santa Barbara, CA (USA). Dept. of Chemical and Nuclear Engj- 
neering); Yan, H. Nuclear Regulatory Commission, Washington, 
DC (USA); California Univ., Santa Barbara, CA (USA). Dept. of 
Chemical and Nuclear Engineering. Apr 1991. 675p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (USA). Source: 
OSTI; NTIS; GPO. 

Thermal mixing in relation to Pressurized Thermal Shock has 
been examined experimentally throughout the world in a variety of 
scales. These include the CREARE-1/5, the IVO/IVO(NRC)-2/5, the 
PURDUE(UCSB)-1/2, the CREARE-1/2, the HDR-1/1 and the 
UPTF-1/1 test facilities. The Regional Mixing Model and the associ- 
ated computer programs REMIX and NEWMIX are used to 
interpret these data, in this report, in a comprehensive fashion. 
These interpretations indicate that cooldown transients and degree 
of stratification can be predicted with confidence. Universal stratifi- 
cation solutions are also provided, in graphical form, and a simple 
procedure for hand-calculation is also described. 40 refs., 20 figs., 
17 tabs. 


17127 (NUREG/CR-5691) Instrumentation availability for a 
pressurized water reactor with a large dry containment during 
severe accidents. Arcieri, W.C. (EG and G Idaho, Inc., Idaho Falls, 
ID (USA)); Hanson, D.J. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Systems Research; EG and G Idaho, 
Inc., Idaho Falls, ID (USA). Mar 1991. 124p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (USA). DOE Contract 
AC07-761D01570. (EGG—2638). Source: OSTI; NTIS; INIS; GPO. 

In support of the US Nuclear Regulatory Commission (NRC) 
Accident Management Research Program, the availability of instru- 
ments to supply accident management information during a broad 
range of severe accidents is evaluated for a pressurized water re- 
actor with a large dry containment. Results from this evaluation 
include the following: (a) identification of plant conditions that 
would impact instrument performance and information needs during 
severe accidents, (b) definition of envelopes of parameters that 
would be important in assessing the performance of plant instru- 
mentation for a broad range of severe accident sequences, and (c) 
assessment of the availability of plant instrumentation during se- 
vere accidents. 16 refs., 3 figs., 4 tabs. 


17128 (NUREG/CR-5695) A process for risk-focused main- 
tenance. Lofgren, E.V. (Science Applications International Corp., 
McLean, VA (USA)); Cooper, S.E.; Kurth, R.E.; Phillips, L.B. Nu- 
clear Regulatory Commission, Washington, DC (USA). Div. of 
Regulatory Applications; Science Applications International Corp., 
McLean, VA (USA). Mar 1991. 137p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (USA). Source: OSTI; NTIS; 
INIS; GPO. 

This report presents a process for focusing maintenance re- 
sources on components that enable nuclear plant systems to 
perform their essential functions and on components whose failure 
may initiate challenges to safety systems, so as to have the great- 
est impact in decreasing risk. The process provides criteria, based 
on risk, for deciding which components are critical to risk and 
determining what maintenance activities are required to ensure reli- 
able operation of those risk-critical components. Two approaches 
are provided for selection of risk-critical components. One ap- 
proach uses the results of a Probabilistic Risk Assessment (PRA); 
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the other is based on the methodology developed for this report, 
which has a basis in PRA although it does not use the results of a 
PRA study. Following identification of risk-critical components, both 
approaches use a single methodology for determining what mainte- 
nance activities are required to ensure reliable operation of the 
identified components. The report also provides demonstrations of 
application of the two approaches to selection of risk-critical com- 
ponents and demonstrations of application of the methodology for 
determining what maintenance activities are required to an active 
standby safety system, a normally operating system, and passive 
components. 5 refs., 11 figs., 1 tab. 


17129 (NUREG/CR-5702) Accident management intorma- 
tion needs for a BWR with a MARK | containment. Chien, D.N. 
(EG and G Idaho, Inc., Idaho Falls, ID (USA)); Hanson, D.J. Nu- 
clear Regulatory Commission, Washington, DC (USA). Div. of 
Systems Research; EG and G Idaho, Inc., Idaho Falls, ID (USA). 
May 1991. 155p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract AC07-761D01570. (EGG— 
2639). Source: OSTI; NTIS; INIS; GPO. 

In support of the US Nuclear Regulatory Commission Accident 
Management Research Program, information needs during severe 
accidents have been evaluated for Boiling Water Reactors (BWRs) 
with MARK 1 containments. This evaluation was performed using a 
methodology that identifies plant information needs necessary for 
personnel to: (a) diagnose that an accident is in progress, (b) se- 
lect and implement strategies to prevent or mitigate the accident, 
and (c) monitor the effectiveness of these strategies. The informa- 
tion needs and capabilities identified are intended to form a basis 
for more comprehensive information needs assessments. The as- 
sessments will be performed during the analysis and development 
of specific strategies, which will be used in accident management 
prevention and mitigation. 3 refs., 4 figs., 2 tabs. 


17130 (PNL-SA-17320) Risk-based priorities for inspection 
of nuclear pressure boundary components at selected LWRs. 
Vo, T.V.; Simonen, F.A.; Gore, B.F.; Doctor, S.R.; Smith, B.W. 
Pacific Northwest Lab., Richland, WA (USA). Mar 1990. 16p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (USA). 
DOE Contract AC06-76RL01830. (CONF-900617—23: 1990 pres- 
sure vessels and piping conference, Nashville, TN (USA), 17-21 
Jun 1990). Order Number DE91010755. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Data from existing probabilistic risk assessments for eight repre- 
sentative nuclear power plants were used to identify and prioritize 
the most relevant systems to plant safety. The objective was to as- 
sess current in-service inspection requirements for pressure 
boundary systems and components, and to develop recommenda- 
tions for improvements. This study demonstrates the feasibility of 
using risk-based methods to develop plant-specific inspection 
plans. Results for the eight representative plants also indicate 
generic trends that suggest improvements in current inspection 
plans now based on priorities set in accordance with code defini- 
tions of Class 1, 2, and 3 systems. 2 refs., 4 figs., 5 tabs. 


17131 (PNL-SA-18107) Generic risk-based ction 
guidance for auxiliary teedwater system. Gore, B.F.; Vo, T.V.; 
Harrison, D.G. Pacific Northwest Lab., Richland, WA (USA). Feb 
1991. 8p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
910213-19: Probabilistic safety assessment and management, 
Beverly Hills, CA (USA), 4-7 Feb 1991). Order Number 
DE91011331. Source: OSTI; NTIS; GPO Dep. 

In a study sponsored by the US Nuclear Regulatory Commission 
(NRC), Pacific Northwest Laboratory has worked with the NRC to 
develop information useful to inspectors in the planning and pertor- 
mance of inspections of auxiliary feedwater (AFW) systems. 
Probabilistic risk assessments (PRAs) for many power plants have 
been analyzed to identify and risk-prioritize important AFW systems 
components and their failure modes. For each of the important fail- 
ure modes of these components, information from a variety of NRC 
sources has been reviewed to determine the root causes of these 
failures. These causes have been sorted on the basis of frequency 
of occurrence and seriousness of consequence, and documented 
for use by inspectors in inspection planning. This generic informa- 
tion is being combined with plant-specific failure mode information 





to provide inspectors with significantly increased resources for 
planning risk-based site-specific inspections. 9 refs. 


17132 (PS-91) Post-test-analysis and nodalization studies 
of OECD LOFT experiment LP-LB-1 with Relap5/Mod2 cy36-02. 
Luebbesmeyer, D. (Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land)). Paul Scherrer Inst. (PSI), Villigen (Switzerland). Mar 1991. 
177p. Order Number DE91630632. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Experiment LP-LB-1 was conducted on February 3, 1984, in the 
Loss-Of-Fluid-Test (LOFT) facility at the Idaho National Engineering 
Laboratory under the auspices of the OECD. It simulated a double- 
ended offset shear of one inlet pipe in a four loop PWR and was 
initiated from conditions representative of licensing limits in a PWR. 
Additional boundary conditions for the simulation were loss of 
offsite power, rapid primary coolant pump coastdown, and UK mini- 
mum safeguard emergency core coolant injection rates. This report 
presents the results and analysis of ten post-test calculations of 
the experiment LP-LB-1 by using the RELAP5/Mod2 cy36-02 com- 
puter code with different nodalizations; these calculations have 
been performed within the International Code Assessment Program 
(ICAP). Starting with the ‘standard nodalization’ as more or less 
used by the code developers at EG and G, for different nodaliza- 
tion studies, we have reduced the number of volumes and 
junctions (especially in the pressurizer, the steam generator sec- 
ondary side and the intact loop) as well as the number of radial 
zones in the fuel rods. Generally, the code has calculated most of 
the thermohydraulic parameters of the LOFT-experiment LP-LB-1 
within an accuracy of approximately +-20%, but always has under- 
predicted the cladding temperatures up to a value of 150 K. Except 
for the cladding temperatures, only small discrepancies have been 
observed between the results of calculations using different nodal- 
izations. Reduced numbers of volumes and junctions usually have 
decreased the running time of the problem but in one case, due to 
numerical instabilities even prolonged it a little bit. The time 
behaviours of the cladding temperatures have been significantly af- 
fected by the chosen nodalizations but surprisingly, the results for 
the cases with a reduced number of volumes and junctions seem 


to be slightly closer to the experimental data. (Abstract Truncated) 


17133 (RTR-2291-87-4-Del.Ver.) Reactor incident status 
1987 fourth quarter report: Deleted Version. Pong, E.L. West- 
inghouse Savannah River Co., Aiken, SC (USA). 5 Apr 1988. 
149p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract ACOS-89SR18035 <;AC09-76SR00001. Order Number 
DE91010906. Source: OSTI; NTIS; INIS; GPO Dep. 

Reactor Incident (Rl) status reports are issued quarterly to docu- 
ment the followup status of the Savannah River Site K, P, and L 
reactors RI report conclusions and recommendations. (C reactor 
operation has been discontinued and the reactor placed in a 
standby status as a result of inability to correct reactor vessel 
cracks and reduction in product demand. C reactor Ri reports 
which have bearing on the other reactors are also documented). 
Followup status includes maintenance and other remedial actions 
taken and/or planned. The quarterly report documents the RI! re- 
ports issued in the current quarter (fourth quarter, 1987) as well as 
the most significant reports issued prior to the current quarter last 
documented as unresolved. The status of recommendations fol- 
lowup activities is being traced through the use of a data base 
management system. 7 figs., 11 tabs. (MHB) 


17134 (SAND-90-2675C) Modeling direct containment 
heating phenomena with CONTAIN 1.12. Griffith, R.O.; Russell, 
N.A.; Washington, K.E. Sandia National Labs., Albuquerque, NM 
(USA). [1991]. 19p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Contract 
FIN A1198. (CONF-910756—1: 27. ASME national heat transfer 
conference, Minneapolis, MN (USA), 28-31 Jul 1991). Order Num- 
ber DE91007065. Source: OSTI; NTIS; INIS; GPO Dep. 

CONTAIN is a detailed mechanistic computer code developed at 
Sandia National Laboratories for the integrated analysis of light wa- 
ter reactor severe accident containment phenomena. The most 
recent version of the code, CONTAIN 1.12, incorporates models for 
the phenomena of high pressure melt ejection (HPME) and the 
subsequent processes collectively known as Direct Containment 
Heating (DCH). CONTAIN 1.12 was used to model the Limited 
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Flight Path 8A (LFP8A) experiment conducted at the Surtsey test 
facility at Sandia National Laboratories. In the experiment, 50 kg of 
molten thermite was injected into a scale model of the Surry cavity 
and then blown into the Surtsey vessel by high pressure steam. A 
seven-cell best-estimate CONTAIN model, using only a minimum of 
measured data, was used to simulate the LFP8A experiment. A 
comparison of the experimental and calculated results indicated 
that CONTAIN 1.12 was accurately modeling the physical pro- 
cesses involved in DCH phenomena, but the method of injecting 
the molten debris into the cavity in the CONTAIN model was caus- 
ing the code to overpredict the chemical reaction and heat transfer 
rates between the molten debris and the system atmosphere. 
CONTAIN 1.12 predicted the peak vessel pressure to within less 
than 2% of the experimental value, but missed the timing on the 
pressure peak by approximately 1.75 s over the course of a 10 s 
calculation. 6 refs., 6 figs. 


17135 (SAND-91-0351C) Oxidation of molten fuel simulant 
drops under film boiling conditions. Young, M.F.; Nelson, L.S. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 11p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910714—7: International topical meeting 
on safety of thermal reactors, Portiand, OR (USA), 21-25 Jul 1991). 
Order Number DE91010576. Source: OSTI; NTIS; INIS; GPO Dep. 

The degree of oxidation of drops of aluminum metal was investi- 
gated parametrically for a range of melt diameters, relative 
melt-water velocities, melt temperatures, water temperatures, and 
ambient pressures using a combined film boiling-metal oxidation 
model. The model predictions of degree of oxidation were then 
compared to small-scale experiments involving molten drops of alu- 
minum metal. The conclusions were, first, that for the range of melt 
temperatures and diameters considered, if an oxide layer forms 
and blankets the molten aluminum, then no significant oxidation 
occurs, in agreement with the results of experiments performed un- 
der quiescent, steady-state conditions. Second, comparing model 
results to data from single drop fragmentation experiments indi- 
cates that under the transient conditions occurring during rapid 
fragmentation, the oxide layer is disturbed and oxidation rates are 
limited primarily by the amount of steam available at the melt sur- 
face. Third, for a range of parameters, the heat gain in the melt 
drop from the oxidation reaction can exceed the heat loss to the 
surroundings, resulting in thermal runaway and ignition of the melt. 
This effect is observed experimentally as a threshold temperature 
effect, predicted to be about 1100 K for the initial single drop 
study, and between 1500 K and 1600 K for the single drop experi- 
ments. 7 refs., 2 tabs. 


17136 (SAND-91-0641C) Steam explosions of single drops 
of core-melt simulants: Triggering, work output and hydrogen 
generation. Nelson, L.S. (Sandia National Labs., Albuquerque, NM 
(USA)); Hyndman, D.A.; Duda, P.M. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. 15p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO04-76DP00789. (CONF- 
910714-8: international topical meeting on safety of thermal 
reactors, Portland, OR (USA), 21-25 Jul 1991). Order Number 
DE91010861. Source: OSTI; NTIS; GPO Dep. 

We have studied triggering of fuel-coolant interactions, the work 
performed against the surrounding coolant during the interaction, 
and the generation of hydrogen produced by melt-water chemical 
reactions with laboratory-scale experiments. We used single drops 
of three core- melt simulants: (a) molten stoichiometric thermite- 
generated iron- aluminum oxide melts to simulate the core-melt 
material that might be produced in the severe accident of an oxide- 
fueled reactor; (b) molten aluminum to simulate melt that might be 
produced in the severe accident of a nonpower reactor; and (c) an 
intermediate material, aluminum-enriched iron-aluminum oxide ther- 
mite, that might simulate severe meltdown of an oxide-metal 
dispersion fuel (cermet). As a result of these experiments, we have 
concluded that the peak pressure (or impulse) of the transient is 
not a governing parameter for the triggering of steam explosions of 
single drops of melt. We have observed maximum pressure- 
volume work outputs produced by the aluminum-rich and 
stoichiometric thermite melts of about 70 and 25 J/g of melt; the 
corresponding values for molten aluminum at 1273 and 1473 K are 
about 14 and 21 J/g of melt. The extent of metal-water reaction for 
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the stoichiometric and aluminized melts were 13 and 19%. The 
aluminum melts at 1273 and 1473 K produced approximately 1 
and 3% metal-water reaction. 5 refs., 7 figs. 


17137 (SAND-91-0709C) Overview of the CONTAIN severe 
accident containment analysis code. Washington, K.E. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 5p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (USA). DOE 
Contract AC04-76DP00789. (CONF-910468-6: 1. annual interna- 
tional simulators conference, New Orleans, LA (USA), 1-5 Apr 
1991). Order Number DE91010871. Source: OSTI; NTIS; INIS; 
GPO Dep. 

CONTAIN is a detailed mechanistic simulation code for the inte- 
grated analysis of the phenomena occurring within a nuclear power 
reactor containment following a severe accident. This paper de- 
scribes the major modeling features of the code and presents the 
results of a representative calculation. The models cover a wide 
spectrum of containment phenomena expected to be of importance 
in a severe accident. The CONTAIN implementation of the funda- 
mental conservation equations of mass, momentum, and energy 
for thermal hydraulic behavior of containment atmospheres are 
also presented in this paper. The results of the sample problem 
are qualitatively reasonable indicating the expected atmosphere 
thermal-hydraulic response for the containment configuration and 
accident conditions assumed. 1 ref., 2 figs. 


17138 (SAND-91-0745C) Department of Energy interest 
and involvement in nuclear plant license renewal activities. 
Bustard, L.D. (Sandia National Labs., ‘Albuquerque, NM (USA)); 
Harrisok, \D.L. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 11p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. (CONF-910603—10: Annual meeting of 
the American Nuclear Society (ANS), Orlando, FL (USA), 2-6 Jun 
1991). Order Number DE91010477. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Recognizing the importance of nuclear license renewal to the na- 
tion's energy strategy, the Department of Energy (DOE) initiated a 
plant lifetime improvement program during 1985 to determine the 
feasibility of the license renewal option for US nuclear plants. Initial 
activities of the DOE program focused on determining whether 
there were technical and economic obstacles that might preclude 
or limit the successful implementation of the license renewal op- 
tion. To make this determination, DOE cosponsored with the 
Electric Power Research Institute (EPRI) pilot-plant efforts by Vir- 
ginia Electric Power and Northern States Power. Both pilot-plant 
efforts concluded that life extension is technically and economically 
feasible. In paraliel with the pilot-plant activities, DOE pertormed 
national economic studies that demonstrated the economic desir- 
ability of life extension. Having demonstrated the feasibility of life 
extension, DOE, in conjunction with EPRI, selected two lead plants 
to demonstrate the license renewal process. These lead plants are 
Yankee Atomic's Yankee Rowe facility and Northern States 
Power’s Monticello facility. DOE also initiated activities to develop 
the technical and regulatory bases to support the license renewal 
process in the United States. DOE has recently identified nuclear 
plant license renewal to be an important element of its National 
Energy Strategy. This paper summarizes the significant results, 
conclusions, and ongoing activities of the DOE effort. 18 refs. 


17139 (UCRL-CR-106861) Safety implementation plan. 
Sandquist. Lawrence Livermore National Lab., CA (USA). Aug 
1990. 54p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. Order Number DE91011449. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Physical security is defined to be those measures taken for the 
physical protection of reactors and their related facilities against the 
threat of radiological sabotage and/or theft of special nuclear mate- 
rial (SNM) and the control and accounting of nuclear materials to 
prevent diversion. Safeguards are those measures taken to control 
and account for nuclear material to prevent its diversion and illegal 
or improper use. Safeguards also include those provisions provided 
in existing US/IAEA Safeguards Agreements. Physical Security and 
Safeguards require planning, procedures, equipment, exercises, re- 
porting, inventories, drills, periodic review and comprehensive 
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evaluation. This document discusses industry standards and prac- 
tices. The areas of decommissioning, maintenance, and radiation 
protection are addressed and recommendations are provided. 


17140 (WHC-SA-1016) Pre-test analysis of a pipe system 
for high-level vibration response and failure. Weiner, E.O.; 
Severud, L.K. Westinghouse Hanford Co., Richland, WA (USA). 
Mar 1991. 8p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC06-87RL10930. (CONF-910602-25: American 
Society of Mechanical Engineers (ASME) pressure vessels and 
piping conference, San Diego, CA (USA), 23-27 Jun 1991). Order 
Number DE91010835. Source: OSTI; NTIS; INIS; GPO Dep. 
Simplified elastic and inelastic analyses for high level vibration 
response and cyclic failure capacity of a prototypic light-water reac- 
tor pipe system were carried out in a pretest environment. The 
system consists of a steam generator and a circulating pump with 
associated piping that has been tested on a shake table. Five anal- 
yses, ranging from standard linear elastic to detailed inelastic 
transient analysis, are compared in terms of response. With the in- 
elastic analysis, subsequent failure analysis indicated that strain in 
the 3% to 4% range can be expected if the planned inputs are real- 
ized. Possible cyclic failure was predicted by through-wall cracking 
and leaking in 20 to 40 cycles of maximum strain range, caused by 
ratchet-fatigue in the pressurized system. 20 refs., 7 figs. 


17141 (WSRC-RP-—90-348-Rev.1) Savannah River Reactor 
Operation: Indices of risk for emergency planning: Revision 1. 
O’Kula, K.R.; East, J.M. Westinghouse Savannah River Co., Aiken, 
SC (USA). Oct 1990. 26p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC09-89SR18035. Order Number 
DE91011054. Source: OSTI; NTIS; GPO Dep. 

Periodically it is necessary to re-examine the implications of new 
source terms for neighboring offsite populations as Probabilistic 
Risk Assessment (PRA) and Severe Accident studies mature, and 
lead to a better understanding of the progression of hypothetical 
core melt accidents in the Savannah River Site (SRS) reactors. In 
this application multiple-system failure, low-frequency events, and 
consequently higher radiological source terms than from normal 
operation or design basis accidents (DBAs) are considered. Mea- 
sures of consequence such as constant dose vs distance, 
boundary doses, and health effects to close-in populations are usu- 
ally examined in this context. A set of source terms developed for 
the Safety Information Document (SID) for support of the Reactor 
Operation Environmental Impact Statement (EIS) forms the basis 
for the revised risk evaluation discussed herein. The intent of this 
review is not to completely substantiate the sufficiency of the cur- 
rent Emergency Planning Zone (EPZ). However, the two principal 
measures (200-rem red-bone marrow dose vs distance and 300- 
rem thyroid dose vs distance) for setting an EPZ are considered. 
Additional dose-at-distance calculations and consideration of DBA 
doses would be needed to complete a re-evaluation of the current 
EPZ. These subject areas are not addressed in the current docu- 
ment. Also, this report evaluates the sensitivity of individual risk 
estimates to the extent of offsite evacuation assumed from a K re- 
actor severe accident and compares these risks to the Draft DOE 
Safety Guidelines. 14 refs., 8 figs., 4 tabs. 
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17142 (UCRL-JC—107068) A novel scheme for making 
cheap electricity with nuclear energy. Pettibone, J.S. Lawrence 
Livermore National Lab., CA (USA). Apr 1991. 14p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-910626—1: 6. international conference on emerging nuclear 
energy systems, Monterey, CA (USA), 16-21 Jun 1991). Order 
Number DE91012038. Source: OSTI; NTIS; INIS; GPO Dep. 





Nuclear fuels should produce cheaper electricity than coal, con- 
sidering their high specific energy and low cost. To exploit these 
properties, the scheme proposed here replaces the expensive re- 
actor/steam-iurbine system with an engine in which the expansion 
of a gas heated by a nuclear explosion raises a mass of liquid, 
thereby producing stored hydraulic energy. This energy could be 
converted to electricity by hydroelectric generation with water as 
the working fluid or by magnetohydrodynamic (MHD) generation 
with molten metal. A rough cost analysis suggests the hydroelectric 
system could reduce the present cost of electricity by two-thirds, 
and the MHD system by even more. Such cheap power would 
make feasible large-scale electrolysis to produce hydrogen and 
other fuels and chemical raw materials. 2 refs., 1 fig. 


2402 Power System Networks, Transmission and 
Distribution 


Refer also to citation(s) 16525 
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Refer also to citation(s) 17144 


17143 (CONF-9104163-—6) Characterization of vertical elec 
tric fields and associated voltages induced on an overhead 
power line from close artificially initiated lightning. Rubinstein, 
M. (Florida Univ., Gainesville, FL (USA). Dept. of Electrical Engi- 
neering); Uman, M.A.; Thomson, E.M.; Medelius, P.J. Oak Ridge 
National Lab., TN (USA); Florida Univ., Gainesville, FL (USA). 
Dept. of Electrical Engineering. 16 Apr 1991. 11p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From 1991 international conference on lightning and static electric- 
ity; Cocoa Beach, FL (USA); 16-19 Apr 1991. Order Number 
DE91010781. Source: OSTI; NTIS; GPO Dep. 

We characterize measurements, obtained during the Summer of 
1986 at the NASA Kennedy Space Center, of simultaneous vertical 
electric fields and voltages induced at both ends of a 448 m over- 
head power line by artificially-initiated lightning return strokes. The 
lightning discharges struck ground about 20 m from one end of the 
line. The measured line voltages could be grouped into two cate- 
gories: (1) those in which multiple, similarly shaped, evenly spaced 
pulses were observed, which we call “oscillatory”, and (2) those 
dominated by a principal pulse with subsidiary oscillations of much 
smaller amplitude, which we call “impuisive”. Observed voltage am- 
plitudes range from tens of kilovolts for oscillatory voltages to 
hundreds of kilovoits for impulsive voltages. 1 ref., 5 figs. 
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17144 (CONF-9104163—5) Voltages induced on a power 
distribution line by overhead cloud lightning. Yacoub, Z. 
(Florida Univ., Gainesville, FL (USA). Dept. of Electrical Engineer- 
ing); Rubinstein, M.; Uman, M.A.; Thomson, E.M.; Medelius, P. 
Oak Ridge National Lab., TN (USA); Florida Univ., Gainesvilie, FL 
(USA). Dept. of Electrical Engineering. 16 Apr 1991. 9p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC05- 
840R21400. From 1991 international conference on lightning and 
static electricity; Cocoa Beach, FL (USA); 16-19 Apr 1991. Order 
Number DE91010802. Source: OSTI; NTIS; GPO Dep. 

Lightning electromagnetic fields interact with electric power lines 
to induce currents and line voltages. There are two major types of 
lightning: ground flashes and cloud flashes. In general, lightning 
between cloud and ground causes higher voltages on power lines, 
either by direct strike or by the inducing effects of nearby events, 
than does lightning within or between clouds or from cloud to air 
(ali commonly known as cloud lightning). Voltages induced by over- 
head cloud lightning on a 448 m open-circuited power distribution 
line and the corresponding north-south component of the lightning 
magnetic field were simultaneously measured at the NASA 
Kennedy Space Center during the summer of 1986. The incident 
electric field was calculated from the measured magnetic field. The 
electric fied was then used as an input to the computer program, 
EMPLIN, written and provided by Dr. F. Tesche, that calculated the 
voltages at the two ends of the power line. EMPLIN models the 
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frequency-domain field/power line coupling theory found, for exam- 
ple, in lanoz et. al. The direction of the source, which is also one 
of the inputs to EMPLIN, was crudely determined from a three- 
Station time delay technique. The authors find reasonably good 
agreement between calculated and measured voltage waveforms. 
9 refs., 4 figs. 
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17145 High speed flywheel. McGrath, S.V. To Dept. of Energy. 
1 Jan 1990. USA Patent patent application 7-471 ,341. 11p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91011555. Source: OSTI; 
NTIS; GPO Dep. 

This invention relates generally to flywheels and relates more 
particularly to the construction of a high speed, low-mass flywheel. 
Flywheels with which this invention is to be compared include 
those constructed of circumferentially wound filaments or fibers 
held together by a matrix or bonding material. Flywheels of such 
construction are known to possess a relatively high hoop strength 
but a relatively low radial strength. Hoop-wound flywheels are, 
therefore, particularly susceptible to circumferential cracks, and the 
radial stress limitations of such a flywheel substantially limit its 
speed capabilities. It is an object of the present invention to pro- 
vide a new and improved flywheel which experiences reduced 
radial stress at high operating speeds. Another object of the 
present invention is to provide flywheel whose construction allows 
for radial growth as flywheel speed increases while providing the 
necessary stiffness for transferring and maintaining kinetic energy 
within the flywheel. Still another object of the present invention is 
to provide a flywheel having concentrically-disposed component 
parts wherein rotation induced radial stresses at the interfaces of 
such component parts approach zero. Yet another object of the 
present invention is to provide a flywheel which is particularly well- 
suited for high speed applications. 5 figs. 
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17146 (CONF-901294—Absts., pp. 117-120) Properties of ni- 
trate aqueous solutions. Igarashi, K. (Government Industrial 
Research Institute,, Nagoya, Nagoya (Japan)); Tajiri, K.; Asahira, 
T.; Kosaka, M. Japan Solar Energy Society, Tokyo (Japan). 6 Dec 
1990. 329p. (In Japanese). From 1990 Japan Solar Energy Society 
(JSES) and Japan Wind Energy Association (JWEA) joint confer- 
ence; Kawasaki (Japan); 6-7 Dec 1990. In Abstracts of 1990 JSES 
(Japan Solar Energy Society) -JWEA (Japan Wind Energy Associa- 
tion) Joint Conterence. Order Number DE91778302. Source: 
OSTi; NTIS (US Sales Only). 

As an aqueous solutions the one including LiBr is very common. 
This investigation was conducted with the aim of developing a new 
aqueous absorption working pair which would provide higher tem- 
perature capability, higher lifts, and utilize lower cost construction 
materials than current working pairs such as LiBr aqueous solu- 
tions. The precipitation temperatures of 6LINO 3- 2NaNO 3 -2KNO 
3, 6LINO 3 -2NaNO 3 -KNO 3 -Ca (NO 3), and 6LINO 3 -2NaNO ; - 
KNO 3 -Mg (NO 3) 2 aqueous solutions were measured, and the 
structure of Ca (NO 3) 2. 4H 2 O melted at 55 centigrade was ana- 
lyzed using X-ray diffraction method. The vapor pressure of 6LINO 
3 -2NaNO 3 -KNO 3 -Ca (NO 3) aqueous solution showed that the 
capability of vapor pressure depression for Ca (NO 3) 2 is clearly 
less than in the case of Mg (NO 3) o. § figs. 


17147 (CONF-901294—Absts., pp. 193-196) Study on a tem- 
perature selective heat storage tank. Part 2.: Flow resistance 
through damper and temperature selectivity. Kamiya, Y. (Kanto 
Gakuin University, Yokohama (Japan)); Kurihara, S. Japan Solar 
Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). 
From 1990 Japan Solar Energy Society (JSES) and Japan Wind 
Energy Association (JWEA) joint conference; Kawasaki (Japan); 
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6-7 Dec 1990. In Abstracts of 1990 JSES (Japan Solar Energy So- 
ciety) -JWEA (Japan Wind Energy Association) Joint Conference. 
Order Number DE91778302. Source: OSTI; NTIS (US Sales Only). 
Problems about a temperature selective heat storage tank con- 
sisting of main-tank, sub-tank, and dampers are that the amount of 
flow from the closed damper and the temperature selectiveness. 
The amount of the flow will reduce significantly when the overlap- 
ping lengh between the board and the damperia more than 2.5mm, 
and the maximum amount of flow is only 8% of the amount of 
sored heat. In the research which is the subject of the present pa- 
per, fluid resistance through the damper has been investigated. 
The resistance coefficients are expressed by the function of aspect 
ratio and opened angle. The damper operation model, and its cal- 
culation method, are proposed and shown. Calculation results 
demonstrate that both damper weight and velocity of fluid flowing 
through a damper are sensitive to temperature selectivity, though 
this is not so in the case of the aspect ratio of the damper. The 
model proposed is a basic model for use in calculating which 
damper the supplied fluid flows through. 2 refs., 13 figs., 2 tabs. 


17148 (CONF-901294—Absts., pp. 197-200) Investigation of 
ferric colloidal dam in an augiter thermal energy storage sys- 
tem. Umemiya, H. (Yamagata University, Yamagata (Japan). 
Faculty of Engineering); Aoyagi, T. Japan Solar Energy Society, 
Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). From 1990 
Japan Solar Energy Society (JSES) and Japan Wind Energy Asso- 
ciation (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. 
In Abstracts of 1990 JSES (Japan Solar Energy Society) -JWEA 
(Japan Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only). 

For a period of nine years, we have been conducting field exper- 
iments regarding the aquifer thermal energy storage method. 
Consequently, the thermal recovery factor (collected thermal en- 
ergy /charge thermal energy) has been improved from 23% to 
63%. One reason for this improvement is the effect of ferric hy- 
droxide colloid, a material which is dissolved from iron pipes as a 
ferrous ion. Due to the action of iron bacteria, ferrous ion is oxi- 
dized and becomes ferric hydroxide colloid. In the aquifer it has 
formed a ferric colloidal dam, which prevents the natural flow of 
groundwater, and enhances thermal energy storage ability. In the 
present paper, an attempt is made to confirm the exist of a ferric 
colloidal dam using electrical resistivity measurement. Firstly, elec- 
trodes are positioned below the surface of the ground, and as a 
result, it was possible to obtain stable data, and to compare the 
specific resistance in the thermal energy storage layer. We were 
able to confirm existence of the ferric colloidal dam, and to deter- 
mine its size and growth. 4 refs., 12 figs., 1 tab. 


17149 §(CONF-901294—Absts., pp. 201-204) Study on effect 
of underground heat storage tank system by property of soil. 
Part 4.: Method of storage and heat recovery and the utiliza- 
tion of underground heat storage tank. Nakajima, Y. (Kobakuin 
Univ., Tokyo (Japan)); Ohashi, K.; Kasuya, A. Japan Solar Energy 
Society, Tokyo (Japan). 6 Dec 1990. 329p. (In Japanese). From 
1990 Japan Solar Energy Society (JSES) and Japan Wind Energy 
Association (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 
1990. In Abstracts of 1990 JSES (Japan Solar Energy Society) 
-JWEA (Japan Wind Energy Association) Joint Conference. Order 
Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

In this paper the results of experiments of long duration (1988- 
1989, 1989-1990) are reported, together with the simulation method 
for heat storage and recovery, the underground heat storage tank 
system, the character of the water in the soil, and the utilization of 
the heat storage tank located deep underground. Based on a simu- 
lation method, the desirable schedule of heat storage and recovery 
has been identified. As a result, the following are confirmed. It is 
better to store the heat during October and Nobember. The ab- 
sorption speed decreases accompanied with the increase of the 
density. The capacity of water storage increases accompanied with 
the depth of the ground. Using the subterranean water saturation 
area has some possibility for the practical use of the underground 
heat storage tank system with the adjustment of the structure of 
the tank and the heat pump system. 7 refs., 10 figs., 6 tabs. 


17150 (DTH-LV-—84-34) Temperature stratification in test 
heat storage facility. Kielsgaard Hansen, K.; Nordgaard Hansen, 
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P.; Ussing, V. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Lab. for Varmeisolering. Dec 1984. 34p. (In Danish). Order Number 
DE91771927. Source: OSTI; NTIS (US Sales Only). 

Measuring and calculation results from the stratified operation of 
a demonstration heat storage facility with a volume of 500 cubic 
meters are given. The measuring system and the equipment for 
the registration of charging during a period of 126 hours and dis- 
charging during 261 hours is described. This registration covers the 
inlet temperature, the volume flow and the temperature profile 
down through the the center of the storage facility. The computer 
model presented for the heat storage system was further devel- 
oped to comprise the stratified operation, and the calculation 
results for both charging and discharging were compared with the 
relevant measuring results. It is concluded that the computer pro- 
gramme can be satisfactorily used for the simulation of the thermal 
mode of operation for this type of storage facility. (AB). 


17151 (DTH-LV—85-2) Continued measurements of a 500 
m® test heat storage facility. Kielsgaard Hansen, K.; Nordgaard 
Hansen, P.; Ussing, V. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Lab. for Varmeisolering. Jan 1985. 111p. (in Danish). 
Contract EM-2263-308. Order Number DE91771928. Source: 
OSTI; NTIS (US Sales Only). 

EFP-83. 

A continuation of a measuring programme with a connected 
simulation of the operation of, and verification of a calculation pro- 
gramme for, a test heat storage facility with a volume of 500 m® 
meters. The computer programme for the calculation of tempera- 
ture conduction in the earth, and heat loss from the storage facility 
through the bottom, slanting sides and top, is described. The simu- 
lated operation which comprises eight charging and decharging 
cycles with the related verification of the calculation programme is 
also explained. The resulting calculated heat loss and the amount 
of energy used for heating the storage water during the eight 
heating up periods is compared with the amount of gas bought cor- 
rected by the boiler systems’ efficient use of it. Observations and 
calculations of the movement of moisture in the floating cover, in- 
cluding tests for moisture determination and the measurements of 
the moisture content of the soil around the heat storage facility are 
also described. (AB). 


17152 (ORNL/TM~11342) Baltimore Aircoll Company (BAC) 
ice storage test report. Stovall, T.K. Oak Ridge National Lab., TN 
(USA). Mar 1991. 76p. Sponsored by Electric Power Research 
Inst., Palo Alto, CA (USA). DOE Contract ACO5-840R21400. Order 
Number DE91010443. Source: OSTI; NTIS; GPO Dep. 

The Ice Storage Test Facility (ISTF) is designed to test commer- 
cial ice storage systems. Baltimore Aircoil Company (BAC) provided 
a storage tank equipped with coils designed for use with a liquid 
overteed refrigeration system. Separate coils were also supplied for 
use with a secondary fluid system. The BAC ice storage system 
was tested over a wide range of operating conditions. System per- 
formance was satisfactory under both charging and discharging 
conditions. During the liquid-overfeed ice build cycle, the evapora- 
tor temperature closely matched the manufacturer's literature. The 
measured average brine temperatures were slightly higher than 
those given in the BAC literature (i.e., the BAC report is conserva- 
tive). During discharge cycles, the storage tank outlet temperature 
remains nearly constant below 35°F, rising only after most of the 
ice has been melted. The discharge performance was relatively un- 
affected by discharge rates or tank inlet temperatures. Based on 
these tests, a storage tank sized solely according to the latent ice 
storage capacity is capable of providing a relatively constant tem- 
perature to the load throughout most of the discharge cycle. This 
report describes BAC system performance fully under both charg- 
ing and discharging conditions. Companion reports describe ISTF 
test procedures and ice-making efficiency test results that are com- 
mon to many of the units tested. 10 refs., 30 figs., 7 tabs. 


17153 (ORNL/TM-11819) Thermal energy storage technical 
progress report, April 1989-March 1990. Tomlinson, J.J. Oak 
Ridge National Lab., TN (USA). Mar 1991. 47p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91010455. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) is supporting development of 
thermal energy storage (TES) as a means of efficiently coupling 





energy supplies to variable heating or cooling demands. Uses of 
TES include electrical demand-side management in buildings and 
industry, extending the utilization of renewable energy resources 
such as solar, and recovery of waste heat from periodic industrial 
processes. Technical progress in development of TES for specific 
diurnal and industrial applications under Oak Ridge National Labo- 
ratory’'s TES program from April 1989 to March 1990 is reported. 
14 refs., 12 figs. 


17154 (PNL—7641) Hydrologic characterization of the un- 
confined aquifer at the General Motors Harrison Division 
Plant, Tuscaloosa, Alabama. Hall, S.H.; Newcomer, D.R.; Luttrell, 
S.P. Pacific Northwest Lab., Richland, WA (USA). Mar 1991. 28p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91011045. Source: OSTI; 
NTIS; GPO Dep. 

General Motors (GM) is studying the feasibility of aquifer thermal 
energy storage (ATES) for air conditioning at their Harrison Division 
plant located in Tuscaloosa, Alabama. Pacific Northwest Labora- 
tory (PNL) has assisted in this effort by conducting field tests to 
measure the hydraulic properties of the proposed ATES well field, 
which will be within the unconfined aquifer and adjacent to the GM 
plant. Results showed that in the vicinity of the test well, transmis- 
sivity was 2000 ft®/d, effective aquifer thickness was 50 ft, effective 
porosity was 6.2%, hydraulic gradient was 0.005, and seepage ve- 
locity was 3.2 fd. A second test series at a newly constructed well 
was expanded to include measuring specific capacity and investi- 
gating the vertical distribution of flow within the aquifer. Specific 
objectives were to determine the injection capacity of the aquifer 
and to examine efficiency of the well design. Transmissivity was 
2300 to 2600 ft*/d, effective aquifer thickness was 58 ft, effective 
porosity was 6.0 to 8.0%, hydraulic gradient was 0.0047, and 
seepage velocity was 3.1 to 2.7 ft/d. Injection capacity, based on a 
step-injection test, was approximately 17 gpm/ft and was indepen- 
dent of flow rate within the experimental range 90 to 338 gpm. 
Maximum hydraulic conductivity occurred within the uppermost 20 
ft of saturated sediments, which consisted of well-sorted sand. Be- 
low the sand, sorting was progressively poorer with depth, and 
hydraulic conductivity decreased smoothly. At the base of the 
aquifer, hydraulic conductivity was less than 10% of that of the up- 
permost 20 ft. 7 refs., 10 figs. 
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17155 (CONF-901294—Absts., pp. 165-168) Characteristics 
of 1kW all-vanadium redox flow battery. Tasai, H. (Tokyo Univer- 
sity of Agriculture and Technology, Tokyo (Japan)); Horigome, T.; 
Nozki, K.; Kurokawa, K.; Tsuda, |.; Wada, Y. Japan Solar Energy 
Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). From 
1990 Japan Solar Energy Society (JSES) and Japan Wind Energy 
Association (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 
1990. In Abstracts of 1990 JSES (Japan Solar Energy Society) 
-JWEA (Japan Wind Energy Association) Joint Conference. Order 
Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

A Redox Flow Battery is equipped with a tank in which elec- 
trolyte is stored and it is supplied to the stuck by the pump. Various 
studies and developments were conducted to use the Fe-Cr Redox 
Flow Battery (RFB) for the solar generation. Compared to the Fe-Cr 
RFB, the All-Vanadium RFB has higher energy density and voltage 
and it is easy to be rebalanced and to simplify the system. On the 
other hand, its electrolyte cost is higher than the Fe-Cr RFB. This 
paper presents the result of the experiment to compare the effi- 
ciency of the All-Vanadium RFB to The Fe-Cr RFB. Compared to 
the Fe-Cr RFB in the same condition, the output power of the All- 
Vanadium RFB (1kw up) was bigger than that of the Fe-Cr RFB 
(500W), provided that these energy efficiencies were approximately 
equal, when charge and discharge tests were conducted, and it is 
confirmed using the All-Vanadium Redox Flow Battery it is possible 
to minituarize the size of the battery. 11 refs., 4 figs., 2 tabs. 


17156 (ETDE-mf-1769133) Reactions between current 
collector- and sodium polysulfide in sodium/sulfide batteries. 
Heusler, K.E.; Grzegorzewski, A. Technische Univ. Clausthal, 
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Clausthal-Zellerfeld (Germany, F.R.). Abt. Korrosion und Korrosion- 
sschutz; Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.). 15 Nov 1990 39p. (In German). Contract BMFT 
0328763A. Order Number DE91769133. Source: OSTI; NTIS (US 
Sales Only). 

Two new methods were developed to measure corrosion rates of 
potential materials for current collector in the sodium polysulfide 
melt of sodium-sulfur batteries. Changes with time of the thick- 
nesses of thin films were measured using the 4-point resistance 
method and a method of differential reflection spectroscopy. Resis- 
tance measurements were found to be suitable for corrosion rates 
between about 2 unva and several mnva. Preliminary experiments 
with aluminum demonstrated that the optical method can be used 
for the measurement of very small corrosion rates. The steady 
state corrosion rate of aluminum at 350deg C was 150 unva, the 
activation enthalpy around 300 kJ/mol. At sufficiently high cathodic 
currents the corrosion rates were observed to increase linearly with 
the square of the total current. Upon anodic polarisation the thick- 
ness of the passivating film was increased, but there was not much 
influence on the mean corrosion rate, however there were indica- 
tions of local differences of the corrosion rate. The steel X10CrAl24 
corroded by growth of a film according to the parabolic rate law un- 
til a steady state corrosion rate was attained being 90 uma at 
350deg C. The steel X10CrNiMoTi 18 10 not containing aluminium 
corroded at the rate of 1.5 mm/a. The corrosion rate of chromium 
was even higher. On the other hand, stellite 6 and glassy carbon 
corroded at rates <2 ura. (orig.) With 9 refs., 19 figs. 


17157 (LBL-29697) Ex-situ and in-situ spectroscopic stud- 
ies of the passive film on lithium in non-aqueous solvents: 
Final report. Scherson, D.A. (Case Western Reserve Univ., Cleve- 
land, OH (USA). Case Center for Electrochemical Sciences); 
Chottiner, G.S. Lawrence Berkeley Lab., CA (USA). Oct 1990. 22p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. Order Number DE91010227. Source: OSTI; 
NTIS; GPO Dep. 

The main aim of this research is to elucidate the structure and 
composition of lithium-non-aqueous solvent passive films by using 
an array of ex-situ and in-situ spectroscopic techniques including 
Auger Electron and X-ray Photoelectron Spectroscopies (AES and 
XPA, respectively), temperature programmed desorption (TPD), 
and Fourier Transform Reflection Absorption Infrared Spectroscopy 
(FTIRRAS). Attention during this past year has been focused on 
the reaction of tetrahydrofuran (THF) with lithium. 5 refs., 9 figs. 


17158 (SAND-90-2103) Characterization of electrolyte- 
binder mixes for use in thermal batteries. Guidotti, R.A.; 
Reinhardt, F.W. Sandia National Labs., Albuquerque, NM (USA). 
Mar 1991. 44p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00789. Order Number DE91011267. 
Source: OSTI; NTIS; GPO Dep. 

A number of metal oxides were evaluated for their ability to im- 
mobilize molten LiCI-KCI eutectic in electrolyte-binder (EB) mixes 
used in thermally activated batteries. These metal oxides included 
fumed silicas, alumina, and a titania (all prepared by steam hydrol- 
ysis of the halides), floated silicas, MgO, and an alumina molecular 
sieve. The characteristics of the EB powders that were used as 
metrics were flow properties, homogeneity, BET surface area, 
particle-size distribution, and moisture content. The characteristics 
of EB pellets used as metrics were deformation at 530°C under an 
applied pressure and tendency for electrolyte leakage at 400°C. 
Many of the same characterization techniques used for EB pow- 
ders were applied to the LiCI-KCI eutectic, its component halides, 
and the metal oxides as well. The reproducibility of the properties 
of several of the standard Sandia EB mixes was evaluated for ma- 
terials prepared at a number of thermal-battery manufacturing 
facilities following the same processing procedures. 13 refs., 14 
figs., 18 tabs. 
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17159 (CONF-9005343-1) Energy supply in the member 
countries of the European Communities - opportunities and 
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risks for the German EVU and their jobs. Wirtschaftswis- 
senschaftliche Diskussionsbeitraege. Pfaffenberger, W. Oldenburg 
Univ. (Germany, F.R.). Inst. fuer Volkswirtschaftslehre (VWL). May 
1990 41p. (In German). From Work meeting on energy policy of 
the trade union OeTV; Andernach (Germany, F.R.); 2 May 1990. 
Order Number DE91769103. Source: OSTI; NTIS (US Sales Only). 

The Single European Market will also have an effect on the 
cable-carried and non-cable-carried energy industry. Fears and 
hopes accompany its development. Fears that because of the un- 
equal starting-positions of the countries in the end through political 
efforts competitive advantages could arise for certain countries 
which could work to the detriment in particular of employees in the 
Federal Republic's energy industry. Hopes that the Single Market 
will in the long term contribute to parity of living-standards in the 
countries of the EC and will make possible increased prosperity 
through improved and extended trade. The study aims to take 
stock of the energy situation in the European Community, to weigh 
up the economic advantages and disadvantages of a single market 
for energy and to explain the effects of the single market on the 
situation of the cable-carried energy industry in the Federal Repub- 
lic and its employees. (orig.). 
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17160 (ETDE-mf-1769132) People’s Republic of China: En- 
ergy supply and infrastructure. Final report. Tegen, W.; 
Schroeder, G.; Hauenschild, R.; Jelich, W.; Poths, H. IEAL Energie 
Consult GmbH, Bonn (Germany, F.R.); STEAG AG, Essen (Ger- 
many, F.R.); Asea Brown Boveri AG, Mannheim (Germany, F.R.); 
Deutsche Babcock AG, Oberhausen (Germany, F.R.); Rheinbraun 
Engineering und Wasser GmbH, Koein (Germany, F.R.); Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). Dec 1989 110p. (in German). Contract BMFT 03 26596 A-D. 
Order Number DE91769132. Source: OSTI; NTIS (US Sales Only). 

1. Objective: Feasibility Study for application of new technolo- 
gies in the People’s Republic of China for the development of 
energy supply and infrastructure considering the situation in China. 
2. Work Program: 2.1 Scheduling and preparation of the extensive 
multidisciplinary study; 2.2 Fact finding mission in the People’s Re- 
public of China; 2.3 Approval and evaluation of the received data 
and information; 2.4 Elaboration of technical concepts for the differ- 
ent projects; 2.5 Discussion of the technical solutions with the 
Chinese partners; 2.6 Demonstration of the techniques in the Fed- 
eral Republic of Germany; Adaptation of concepts; 2.8 Finalization 
of the study; 2.9 Final discussion in the People's Republic of China 
and further activities. 3. Results: Nine different projects have been 
studied, based on information and data collected in the People’s 
Republic of China. The highly developed standard in the Federal 
Republic of Germany has been used and modified to adapt future 
Chinese conditions. The environmental protection was a main task 
in all projects. The different projects are: 1. Zhao Tong lignite mine. 
2. Zhao Tong power pliant. 3. Electric power development of Zhe- 
jiang Province. 4. Jiaxing power plant. 5. Yimin power plant. 6. 
Utilization of ash from Baoshan power plant. 7. Utilization of ash 
from Datong power plant 8. San He power plant. 9. Gao Bei Dian 
power plant. (orig.) With 43 figs. 


17161 


(VTT-TUTK-698) A linear programming energy and 
environment model for space heating. Forstroem, J. (Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). Saehkoe- ja au- 


tomaatiotekniikan Lab.); Tamminen, . Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Aug 1990. 56p. Order Number 
DE91763454. Source: OSTI; NTIS (US Sales Only). 

The linear programming (LP) model of space heating covers the 
whole building stock and the main heat production methods that 
can be used in meeting its heating energy demand. The model 
documented in this report is a mathematical representation of re- 
source allocation alternatives in this sector of the national energy 
economy. It is developed for the investigation of feasible and opti- 
mal resource allocation structures uder varying assumptions. These 
assumptions define availabilities of primary resources, process al- 
ternatives, technological development trends, production capacities, 
environmental factors, construction norms, consumption patterns 
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and objectives applied in optimization. Fuels, electricity and solar 
insolation are the most important energy resources in space heat- 
ing. For all building types several heat production alternatives are 
available. These alternatives differ from each other with respect to 
raw energy or heat production technology. The flows of resources, 
heat, emissions etc. form a network in which an optimal flow struc- 
ture is to be determined according to the objectives defined. The 
model documented here is a static one-period model. It can be ex- 
tended to a dynamic LP model or to a model which is regionally 
divided. The model is developed as a part of a national energy 
model research project. The objective of the project is to develop 
independent models of the most important sectors of Finnish en- 
ergy economy. These models can be integrated to form a nationa 
energy model. The approach for LP model construction applied 
here can be summarized as follows: Linear programming is a math- 
ematical theory of resource allocation. The construct an LP model 
of space heating amounts to a though study of the real resource 
allocation alternatives in the heat production-consumption system. 
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17162 (DOE/PR-0004-1/91) Headquarters Procurement Op- 
erations annual report, fiscal year 1990. USDOE Office of 
Procurement, Assistance and Program Management, Washington, 
DC (USA). Headquarters Procurement Operations. Jan 1991. 33p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91008635. Source: OSTI; NTIS; GPO Dep. 

This report represents an overview of the business conducted by 
Department of Energy Headquarters Procurement Operations 
during FY 1990. The information contained in this report was ex- 
tracted from the Procurement and Assistance Data System 
(PADS), Contract Closeout Management Information System 
(CLOSE), Subcontracting Reporting System (SCORS), and other 
records maintained by Headquarters Procurement operations. Ta- 
bles, graphs, and narratives provide summary level information 
concerning the scope of various procurement and programmatic 
categories. 


17163 (LBL-29503) Designing shared-savings incentive 
programs for energy efficiency: Balancing carrots and sticks. 
Schultz, D. (California Public Utilities Commission, Sacramento, CA 
(USA). Div. of Ratepayer Advocates); Eto, J. Lawrence Berkeley 
Lab., CA (USA). Dec 1990. 24p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC03-76SF00098. Order Number 
DE91010223. Source: OSTI; NTIS; GPO Dep. 

One promising approach for stimulating utility participation in the 
acquisition of cost-effective demand-side resources is called shared 
savings. In a shared-savings arrangement, the difference between 
the cost of a demand-side resource and its value measured in 
avoided supply-side resources is shared by utility shareholders and 
ratepayers. A shared-savings incentive mechanism consists of the 
three major components; the cost of the demand-side program, the 
amount of energy saved by the program, and the value of the 
supply-side activities avoided by the program. Measuring energy 
savings is an impertect science. In principle, it should be performed 
after a demand-side program has been put in place and observed 
for some time. A particularly difficult measurement issue lies in 
properly accounting for effects that are not within the control of the 
utility but which affect energy savings (such as weather or occupant 
behavior). The collaborative decided to rely on prespecified engi- 
neering estimates of savings for individual measures, but to base 
aggregate savings on the actual numbers of installations made by 
the utility. This decision protects the utilities from uncertainties in 
the performance of individual measures while providing an incen- 
tive to increase program participation. The utilities also agreed to 
initiate comprehensive measurement programs to improve future 
estimates of the performance of energy efficiency measures. 
Avoided costs, like conservation program performance, are a sub- 
ject to a large number of influences, only some which are under 
the control of the utility. Recovering the benefits of demand-side 
programs over a time period that closely parallels the realization of 
savings, means the utility will have to wait a considerable period of 





time before recovering its full share. The collaborative resolved this 
issue in a manner analogous to contractual agreements that pay 
qualifying facilities for non-utility generated power. 2 figs., 1 tab. 


17164 (PNL—7661-Vol.1) Estimates of emergency operating 
capacity in US manufacturing and nonmanutacturing indus- 
tries: Volume 1, Concepts and methodology. Beizer, D.B. 
(Pacific Northwest Lab., Richland, WA (USA)); Serot, D.E.; Kellogg, 
M.A. Pacific Northwest Lab., Richland, WA (USA). Mar 1991. 198p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91010158. Source: OSTI; 
NTIS; GPO Dep. 

Development of integrated mobilization preparedness policies re- 
quires planning estimates of available productive capacity during 
national emergency conditions. Such estimates must be developed 
in a manner to allow evaluation of current trends in capacity and 
the consideration of uncertainties in various data inputs and in 
engineering assumptions. This study developed estimates of emer- 
gency operating capacity (EOC) for 446 manufacturing industries at 
the 4-digit Standard Industrial Classification (SIC) level of aggrega- 
tion and for 24 key nonmanufacturing sectors. This volume lays out 
the general concepts and methods used to develop the emergency 
operating estimates. The historical analysis of capacity extends 
from 1974 through 1986. Some nonmanufacturing industries are 
included. In addition to mining and utilities, key industries in trans- 
portation, communication, and services were analyzed. Physical 
capacity and efficiency of production were measured. 3 refs., 2 
figs., 12 tabs. (JF) 


17165 (PNL-—7661-Vol.2) Estimates of emergency operating 
capacity in US manufacturing and nonmanutacturing 


industries: Volume 2, Summary reports for 4digit SIC manu- 
facturing industries. Belzer, D.B. (Pacific Northwest Lab., 
Richland, WA (USA)); Serot, D.E.; Kellogg, M.A. Pacific Northwest 
Lab., Richland, WA (USA). Mar 1991. 462p. Sponsored by Federal 


Emergency Management Agency, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91010200. Source: 
OSTI; NTIS; GPO Dep. 

Development of integrated mobilization preparedness policies re- 
quires planning estimates of available productive capacity during 
national emergency conditions. Such estimates must be developed 
in a manner that allows evaluation of current trends in capacity and 
the consideration of uncertainties in various data inputs and in en- 
gineering assumptions. This study, conducted by Pacific Northwest 
Laboratory (PNL), developed estimates of emergency operating 
capacity (EOC) for 446 manufacturing industries at the 4-digit Stan- 
dard Industrial Classification (SIC) level of aggregation and for 24 
key non-manufacturing sectors. This volume presents tabular and 
graphical results of the historical analysis and projections for each 
SIC industry. (JF) 


17166 (WHC-SA-0812) Health Physics Chapter accounting 
system. Aldridge, T.L.; Brown, R.L. Westinghouse Hanford Co., 
Richland, WA (USA). Jun 1990. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-87RL10930. (CONF- 
900679-10: 1990 Health Physics Society meeting, Anaheim, CA 
(USA), 24-28 Jun 1990). Order Number DE91011063. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Columbia Chapter of the Health Physics Society (CCHPS) 
was founded in 1960. The activities conducted by the CCHPS 
throughout the year generate a number of expenses and corre- 
sponding revenues. Because the CCHPS is incorporated as a 
nonprofit organization, these revenues and disbursements are of 
necessity approximately equal and range from $5,000 to $10,000 
per year depending on the types of activities undertaken. In order 
to provide adequate financial records of CCHPS activities, some 
type of bookkeeping system is required. The simple single-ledge 
system that had grown up with the CCHPS was no longer 
adequate. Expenses and revenues were not easily placed into ap- 
propriate categories for reports to the CCHPS council. Developing 
the annual budget for CCHPS operations was also difficult because 
of the lack of appropriate summaries by budget category. 
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Refer also to citation(s) 16087, 16135, 16190, 16232, 16238, 
16268, 16309, 16392, 16465, 16496, 16512, 17166, 17198, 17210, 
17219, 17220, 17415, 17434, 18425, 18431, 18432, 18434, 18435, 
18436, 18437, 18438, 18440, 18443, 18445, 18446, 18449, 18457, 
18471, 18494, 18541, 18918 


17167 (ANL/CP-72161) Hazardous materials emergencies 
in railyards: Preparedness guidance tor railroads and adjacent 
communities. Mintz, M.; Bertram, K.; Saricks, C.; Rowland, R. Ar- 
gonne National Lab., IL (USA). [1991]. 16p. Sponsored by Federal 
Emergency Management Agency, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-910126—4: Annual Transporta- 
tion Research Board meeting, Washington, DC (USA), 13-17 Jan 
1991). Order Number DE91011848. Source: OSTI; NTIS; GPO 
Dep. 

This paper summarizes guidance being developed to improve 
the emergency preparedness of railroad yards that handle ship- 
ments of hazardous materials and the communities adjacent to 
those yards. As compared to the volume of hazardous materials 
that pass through railyards, comparatively few accidents have oc- 
curred. However, several of those accidents have had severe 
consequences, and there is potential for truly catastrophic conse- 
quences. Thus, the National Transportation Safety Board has 
recommended that emergency preparedness guidance be devel- 
oped for operators of railroad yards and the communities adjacent 
to those yards. The Federal Emergency Management Agency is 
developing that guidance with the assistance of staff of Argonne 
National Laboratory. 14 refs., 2 tabs. 


17168 (ANL/CP-72593) Recovery following a chemical 
weapons stockpile disposal program accident: Offsite plan- 
ning and preparedness aspects. Hess, T. (Department of the 
Army, Washington, DC (USA)); Herzenberg, C.; Tanzman, E.; 
Meleski, S.; Hemphill, R.; Haffenden, R.; Lewis, L.; Adams, J. Ar- 
gonne National Lab., IL (USA). [1991]. 13p. Sponsored by 
Department of Defense, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-910477-3: 4. annual hazardous materials 
management central conference and exhibition, Rosemont, IL 
(USA), 3-5 Apr 1991). Order Number DE91010820. Source: OSTI; 
NTIS; GPO Dep. 

In conjunction with disposal planning, the Chemical Stockpile 
Emergency Preparedness Program (CSEPP) was developed to im- 
prove emergency preparedness at the eight installations involved 
and for the communities which surround them. The Federal 
Emergency Management Agency (FEMA) is assisting in the imple- 
mentation of this program on the basis of a Memorandum of 
Understanding established with the Office of the Assistant Secre- 
tary of the Army, for Installations, Logistics and the Environment 
(OASA, IL&E). A steering committee and six subcommittees, co- 
chaired by DA and FEMA, were created, and representatives from 
state and local governments, as well as other federal agencies, 
were invited to observe and participate in meetings of these sub- 
committees. Recognizing the need for a coordinated recovery effort 
in the event of a chemical incident or accident, the Army and 
FEMA established one of these subcommittees to guide and coor- 
dinate recovery planning. The Army has tasked Argonne National 
Laboratory to conduct research for offpost procedural planning for 
the recovery phase, in coordination with this subcommittee. The 
draft paper Reentry, Restoration and Recovery from a Chemical 
Weapons Accident: offpost Procedural Planning and Prepared- 
ness, A Concept Paper, is a result of efforts by Mr. Tom Hess and 
Mr. Denzel Fisher of the Army, OASA IL & E, by Dr. Caroline 
Herzenberg and other members of the Emergency Systems Sec- 
tion at Argonne National Laboratory, and by Dr. James D. Adams 
of the Environmental Protection Agency (EPA). The Concept Paper 
was written to provide an overview of the role ci recovery planning 
in the CSEP Program and discusses various technical and social 
aspects which should be considered by offpost planners. This con- 
ference paper presents a brief summary of that work, and hopes to 
emphasize the importance of recovery planning. 15 refs., 2 figs. 


17169 (ANL/CP-72696) Tradeable permits for global warm- 
ing control: Implications for regional economies and public 
utilities. Kosobud, R.F. (Illinois Univ., Chicago, IL (USA)); Quinn, 
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K.G.; Daly, T.A. Argonne National Lab., IL (USA). Feb 1991. 6p. 
Sponsored by USDOE, Washington, DC (USA); National Science 
Foundation, Washington, DC (USA). DOE Contract W-31109-ENG- 
38. (CONF-9104106-2: 53. annual meeting and exhibit of the 
American Power Conference, Chicago, IL (USA), 20 Apr - 1 may 
1991). Order Number DE91010822. Source: OSTI; NTIS; GPO 
Dep. 

We investigate a cumulative emission permit system (CEPS), 
both within a theoretical and empirical framework. A key feature of 
this system is that the total volume of emissions leading to the ulti- 
mate acceptable gas concentrations is embodied in permits placed 
on the market immediately. Our analysis of resulting initial and in- 
tertemporal permit prices yields strong reasons for ranking this 
policy above carbon or other taxes, direct regulation, or other mea- 
sures. Economic theory provides a way to project how regional 
decision makers, including public utilities, would adjust abatement 
costs to prices. These implications are tested with a mathematical 
programming model that provides estimates of global and regional 
time paths of permit prices, energy use, and trace gas emissions. 
8 refs., 1 fig., 4 tabs. 


17170 (ANL/EAIS/TM-47) Field exercise programs assuring 
Department of the Army preparedness for chemical emergen- 
cies, a comparison with Federal Emergency Management 
Agency programs. Madore, M.A.; Thomson, R.S.; Tanzman, E.A.; 
Baldwin, T.E. Argonne National Lab., IL (USA). Environmental 
Assessment and Information Sciences Div. Sep 1990. 49p. Spon- 
sored by Department of Defense, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. Order Number DE91011261. Source: 
OSTI; NTIS; GPO Dep. 

This report examines planning and coordination processes used 
by the Department of the Army (DA) in conducting service response 
force (SRF) and other chemical surety material (CSM) exercises. 
The policies and practices of these Army exercise programs are 
compared with those used by the Federal Emergency Management 
Agency (FEMA) in conducting radiological emergency prepared- 
ness (REP) exercises. The report identifies areas where Army and 
FEMA exercise programs are similar and areas where they differ 
significantly. An examination of all of the exercise practices used by 
DA and FEMA is beyond the scope of this report. The Army's SRF 
exercise activity was selected for analysis because it represents 
the largest and most comprehensive chemical surety material exer- 
cises the DA regularly conducts. SRF exercises are extensive tests 
of on-post and off-post response capabilities to chemical accidents 
or incidents. Smallier-scale CSM exercises are also analyzed. Simi- 
larly, FEMA's REP exercise program is examined because it is a 
successful model of how large-scale field exercises are conducted 
to test state and local capabilities to respond to emergencies at 
commercial nuclear power plants. The programs addressed in this 
report are therefore prominent examples from two organizations 
with extensive experience in planning and conducting large-scale 
field exercises. Information gained from examining and comparing 
these programs can provide insight into how an integrated field ex- 
ercise capability can be developed for the Army’s CSEPP. 22 refs. 


17171 (DOE/CH/10432-1, pp. 19-22) A strategy for a Ne- 
tional Energy Policy. Stagliano, V. Illinois Univ., Chicago, IL 
(USA). Energy Resources Center. [1989]. (CONF-8910395-: 17. 
annual Illinois energy conference: environmental consequences of 
energy production, Chicago, IL (USA), 19-20 Oct 1989). In Envi- 
ronmental consequences of energy production: Proceedings. 
199p. Order Number DE91009140. Source: OSTI; NTIS. 

Energy affects every aspect of our economic and social life, and 
every American has a stake in energy policy. The author summa- 
rizes what our energy condition is and discusses federal efforts to 
develop a National Energy Strategy (NES). The US is headed to- 
ward improvement and to international leadership in addressing 
difficult issues by setting public policy standards that other nations 
are likely to follow. We are bringing into our investment calculations 
the environmental costs that economists in the past defined as an 
externality. The National Energy Strategy will be consistent with 
this nation’s desire to enhance economic efficiency, foster growth, 
and improve environmental quality. It should clarify both the oppor- 
tunities and the limitations that characterize the role of private and 
public institutions in the energy sector. It should provide guidance 
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for coherent national, and not merely federal action. It should re- 
duce waste and focus attention on those issues where intelligent 
action will provide the best return on investment. The NES should 
encourage responsible action and strive to bring private interests 
into congruence with the public good. 


17172 (DOE/CH/10432—1, pp. 23-32) International dimen- 
sions of the environmental problem. Kaczmarek,  Z. 
(International Institute for Applied Systems Analysis, Laxenburg 
(Austria)). Illinois Univ., Chicago, IL (USA). Energy Resources 
Center. [1989]. (CONF-8910395-: 17. annual Illinois energy con- 
ference: environmental consequences of energy production, 
Chicago, IL (USA), 19-20 Oct 1989). In Environmental conse- 
quences of energy production: Proceedings. 199p. Order Number 
DE91009140. Source: OSTI; NTIS. 

The primary driving force in the development-environment inter- 
action is the growing demand for resources, goods and services by 
an increasing global population. The foreseen growth of world pop- 
ulation and necessary improvements of living conditions in many 
regions are closely linked with the economic growth, increased en- 
ergy production, better food and water supplies. All these should 
be brought within limits that the global ecosystems can support. 
The international community will need a common analysis of the 
problems facing us, and a common perception of how the chal- 
lenges should be met. Probably the most important condition for 
creating a realistic environmental policy at the national and interna- 
tional level is integration of environmental and economic issues in 
a single decision-making process. The ability to predict and prevent 
damage to the environment is dependent on the simultaneous eval- 
uation of the economic and ecological consequences of policies. 


17173 (DOE/CH/10432-1, pp. 173-180) Roles of energy 
efficiency in reducing environmental impact. Schertz, W.W. (Ar- 
gonne National Lab., IL (USA)). Illinois Univ., Chicago, IL (USA). 
Energy Resources Center. [1989]. (CONF-8910395—: 17. annual 
Illinois energy conference: environmental consequences of energy 
production, Chicago, IL (USA), 19-20 Oct 1989). In Environmental 
consequences of energy production: Proceedings. 199p. Order 
Number DE91009140. Source: OSTI; NTIS. 

The authors discusses the role of energy efficiency as a viable 
means of reducing environmental impact. Although it may seem 
obvious that improved energy efficiency decreases the environ- 
mental! impact, this paper will try to provide some quantitative data 
on the magnitude of the effect that has been demonstrated and 
what may be expected in the future; in particular, what technolo- 
gies can be brought to bear to increase energy efficiency and 
decrease environmental impact. 


17174 (DOE/EW/00003-2) Application of best available sci- 
ence to the regulatory process: Annual progress report, 
[February 1, 1990—January 31, 1991]. Moghissi, A.A. Maryland 
Univ., Baltimore, MD (USA). Dept. of Environmental Health and 
Safety. [1991]. 14p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FGO02-90EW00003. Order Number 
DE91010363. Source: OSTI; NTIS; INIS; GPO Dep. 

The current grant is a continuation of a previous grant awarded 
to the Institute for Regulatory Science. In July, 1989, the functions 
of the Institute were transferred to the University of Maryland and 
the studies started at the Institute were continued at the University. 
The current grant started February 1, 1990. Therefore, much of the 
discussion in this progress report relies upon the grant funded at 
the Institute for Regulatory Science. This progress report covers 
the period from February 1, 1990 to January 31, 1991. The objec- 
tive of the project is to assure that societal decisions are based on 
the best available science (BAS). A great deal of progress was 
made to establish relevant organizations for the development of 
consensus on relevant scientific information. During the next year, 
emphasis will be placed on Resource Conservation and Recovery 
Act (RCRA), particularly as related to its reauthorization and mixed 
waste. 


17175 (DOE/IG—0293) Audit of Testing Laboratory 

of the Environmental Survey Program. USDOE Office of Inspec- 
tor General, Washington, DC (USA). Dec 1990. 26p. Sponsored by 
USDOE, Washington, DC (USA). Source: OST! (Free of Charge). 





The audit was made to determine whether laboratory analysis in 
support of the Department of Energy's (DOE) Environmental Survey 
Program was performed in accordance with prescribed procedures, 
and the resultant analytical data were reliable. Specific objectives 
were to determine whether (1) the testing laboratories complied 
with prescribed quality assurance procedures when analyzing or- 
ganic and inorganic samples, and (2) the results of analysis could 
be used to rank and prioritize the Department's environmental 
included in the scope of the review. We reviewed policies, proce- 
dures and practices followed in managing the environmental survey 
at DOE Headquarters in Washington, DC. We also inspected 
listings of the organic and inorganic samples that five testing labo- 
ratories analyzed during the period October 1986 to March 1989 to 
determine (1) the length of time samples were held before they 
were analyzed and (2) whether analyses were made when Envi- 
ronmental Protection Agency (EPA) performance evaluations 
showed the laboratories were performing at an unacceptable level. 
The Oak Ridge National Laboratory, Argonne National Laboratory, 
Oak Ridge Gaseous Diffusion Plant, Idaho National Engineering 
Laboratory, and Battelle-Columbus Division provided the listings. 


17176 (DOE/ORO-917) Environmental Restoration and 
Waste Management Program Control Plan: Change Control 
Coordinator procedure for implementing activity data sheet 
baselining and change control plan. USDOE Oak Ridge Opera- 
tions Office, TN (USA). Oct 1890. 13p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91010007. Source: 
OSTI; NTIS; GPO Dep. 

This procedure is a supplement to the Environmental Restoration 
and Waste Management (ERWM) Program Control Plan, “Activity 
Data Sheet (ADS) Baselining and Change Control,” DOE/ORO-915, 
August 1990. It further describes the role of the Change Control 
Coordinator (CCC) in implementing Activity Data Sheet Baselining 
and Change Control at DOE Oak Ridge Operations (ORO). 1 ref. 


17177 (EPRI-EN-6749, pp. 1.1-1.14) Survey of federal legis- 
lation and regulation of solid waste disposal and groundwater 
quality protection. Abeles, C.C. (Piper and Marbury, Washington, 
DC (USA)). Electric Power Research Inst., Palo Alto, CA (USA). 
1990. (CONF-8905298-: Environmental research conference on 
groundwater quality and waste disposal, Washington, DC (USA), 2- 
4 May 1989). In Proceedings: Environmental research conference 
on groundwater quality and waste disposal. 503p. Source: Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 

This paper presents an overview and provides historical informa- 
tion on the development of the Resource Conservation and 
Recovery Act (RCRA). It discusses the various regulations and 
guidance documents that have been developed as a result of this 
Act and impending lawsuits also resulting from the Act. The idea of 
RCRA was to prevent environmental damage by regulating the 
land disposal of both hazardous and nonhazardous wastes. It dis- 
cusses the classifications of these wastes and the regulations 
which go with each type of disposal. In closing the paper discusses 
the new legislation needed to reauthorize the Act and new ground 
water protection regulations which may be added. 


17178 § (EPRI-GS~7248, pp. 19.1-19.4) Energy and the envi- 
ronment. Fri, R.W. (Resources for the Future, Washi , DC 
(USA)). Electric Power Research Inst., Palo Alto, CA (USA); Tech- 
nology Transition Corp., Washington, DC (USA). Mar 1991. 
(CONF-9003246—: 1. annual meeting of the National Hydrogen 
Association (NHA), Washington, DC (USA), 8-9 Mar 1990). In Tran- 
Sition strategies to hydrogen as an energy carrier: First annual 
meeting of the National Hydrogen Association. Proceedings. 244p. 
Source: Research Reports Center, PO Box 50490, Palo Alto, CA 
94303. 

The author reported that we have obtained energy at great ex- 
pense to the environment. Energy and the environment are in 
conflict, and the environment will get worse. The damage we are 
already doing, combined with the third world’s desire for economic 
development, will see to that. Except for eastern Europe, there is a 
one-to-one correspondence between per capita GNP and per 
capita energy consumption. Environmentally, the U.S. has cut ag- 
gregate emissions by 30% while increasing population by 17% and 
increasing energy consumption by 7%. With the third world’s rising 
economic expectations and population growth, there is no hope of 
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reducing their level of pollution. There are those who have argued 
seductively that the solutions are apparent — gigawatts for 
nanobucks. We have the technology in-hand — we need only to get 
the economics and market signals correct. Let's consider the 
largest contributor to global warming — CO. To reduce carbon you 
need to do two things: (1) Reduce our energy intensity; and (2) 
Change the fuel mix to reduce carbon intensity. The energy crisis 
provided a real life experiment with powerful economic incentives 
to reduce energy intensity. The result was that energy efficiency in- 
creased by about 20%, but carbon intensity changed very little. 
New technologies such as those that use hydrogen are required. 
Keep in mind, though, that the third world does not have the mech- 
anisms at the policy, financing and technical levels to install, 
maintain, and operate new environmentally acceptable and energy- 
adequate technologies. 


17179 (ETDE/JP-mf-1778700, pp. 35-42) Worldwide trend 
and future countermeasures against global warming. Tanaka, 
N. Japan Automobile Research Inst., Tokyo (Japan). 16 Nov 1990. 
107p. (In Japanese). In Automobiles and global environment prob- 
lem workshop. Order Number DE91778700. Source: OSTI; NTIS 
(US Sales Only). 

31 August 1990 Report, prepared by the IPCC (intergovernmen- 
tal Panel on Climate Change), was introduced together with 
schedule, etc. of actions to be taken in future. According to report, 
based on the scientific law of causality, if countermeasures are not 
taken, the average atmospheric temperature will become 1 centi- 
grade and 3 centigrade higher in 2025 and 2100, respectively than 
that at present. But if the present carbon dioxide from the fossil 
fuel consumption is decreased by 50% in quantity until 2050, its 
heightening was reported to be within 0.5 centigrade and 1.1 centi- 
grade only in 2050 and 2100, respectively. In influence report, 
damage was shown due to climatic change, increase in ultraviolet 
ray and diseased vermin, shortage of water, topographical change, 
etc. New agricultural production region was reported not to be 
further reclaimed on the earth for the future. Regardless of uncer- 
tainty in what is expected, countermeasures must be immediately 
taken on a worldwide scale basis. Countermeasuring methods 
were enumerated. 7 figs., 2 tabs. 


17180 (ETDE/JP-mf—1778700, pp. 43-50) Scientific knowl 
edge of global warming. Tanaka, M. (Tohoku University, Sendai 
(Japan)). Japan Automobile Research Inst., Tokyo (Japan). 16 Nov 
1990. 107p. (in Japanese). In Automobiles and global environment 
problem workshop. Order Number DE91778700. Source: OSTI; 
NTIS (US Sales Only). 

Problem is being variously discussed of global warming due to 
the greenhouse effect gas. Explanation was made of scientific data 
which served as a basis of that discussion. From ice sheet core 
analysis and observation since the IGY, fluctuation in temperature, 
as influenced by carbon dioxide and methane, was known during 
160000 years in the past. Increase started in quantity of carbon 
dioxide by the human activity in the 18 ‘ s century and that until 
1940 ' s is said to be due to bringing the forest under cultivation 
since the industrial revolution. While increase started in quantity of 
methane by the paddy field cultivation, stockbreeding, etc. 300 
years ago. The fact that the increase in quantity of greenhouse ef- 
fect gas causes the warming is scientifically evident, as backed by 
observation on the ground surface temperature and atmosphere of 
planets as well. During 100 years in the past, the average ground 
surface temperature and sea surface heightened by 0.5 centigrade 
and about 15cm, respectively. However, it is difficult to predict the 
future condition, inclusive of both quantities of cloud and water, 
and natural mechanism of circulation, and which condition has 
much uncertainty. 10 figs., 1 tab. 


17181 (ETDE/JP-mf-1778700, pp. 51-65) Countermeasuring 
technology against global warming in Japan. Yokoyama, O. 
(National Research Inst. for Pollution and Resources, Tsukuba 
(Japan)). Japan Automobile Research Inst., Tokyo (Japan). 16 Nov 
1990. 107p. (in Japanese). In Automobiles and global environment 
problem workshop. Order Number DE91778700. Source: OSTI; 
NTIS (US Sales Only). 

The problem of global warming is being variously discussed. 
Then, explanation was differently made of its mechanism and 
countermeasuring technology against it. The countermeasuring 
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technology is basically summarized to comprehend heightening in 
energy saving and energy efficiency, reform and conversion of en- 
ergy, use of regeneratable energy, utilization of nuclear energy and 
treatment of carbon dioxide. Examples of technology to heighten 
the efficiency cite combined electric power generation, cogenera- 
tion and cascading use of heat, while those of element technology 
also do heat pump, heat pipe,etc. Regeneratable energy is so di- 
versified as to comprise hydraulic force, biomass, solar energy, 
wind force, ocean energy and nuclear energy. In any case, one 
technology is by no means independent and it is important for plu- 
ral ones to be combined with one another, depending upon the 
locality and development stage. What must be further studied is 
how to pursue the optimization for the human being in resources, 
energy, environment, economics, population, etc., as compre- 
hended as a system. 7 refs., 9 figs., 1 tab. 


17182 (ETDE-mf-1769137) Explanations relating to the 
Accident Ordinance as of May 19, 1988 and the First Adminis- 
trative Regulation concerning the Accident Ordinance as of 
August 26, 1988. Verband der Chemischen Industrie e.V., Frank- 
furt am Main (Germany, F.R.). Jan 1989 135p. (In German). Order 
Number DE91769137. Source: OSTI; NTIS (US Sales Only). 

The publication of the Association of Chemical Industry (VCl) is 
to be seen as an aid when applying the Accident Ordinance, in 
particular for medium-sized member firms. It contains the texts of 
the Accident Ordinance as of May 19, 1988, the 1. Accident Ad- 
ministrative Regulation as of August 26, 1988, the 2. | Accident 
Administrative Regulation as of April 27, 1982, and the 4. and 9. 
Amendment concerning the Federal Ordinance on Protection 
against Nuisances as of May 19, 1988. Explanations and hints 
mainly refer to fields of application, obligations of operators, other 
obligations, record of storekeeping, assessment of substances ac- 
cording to annex Ii of Accident Ordinance. In enclosure 1 the term 
‘installation’ (Anlagenbegriff) is explained, enclosure 2 contains in- 
formation on safety analyses with substances of water menaces 
class 3, and enclosure 3 the list of substances of the Federal Of- 
fice of the Environment (UBA). (HP). 


17183 (IVL-B—1005) Draft: Policies and strategies for inte- 
grated waste management. Frostell, B. Central Board of Irrigation 
and Power, New Delhi (india). Nov 1990. 35p. Order Number 
DE91772029. Source: OSTI; NTIS (US Sales Only). 

Policies and strategies for integrated waste management have 
been suggested. From a background discussion of the present 
waste management situation is was concluded that it is unsatisfac- 
tory. To combat environmental degradation, it was judged of crucial 
importance to implement a system approach to waste manage- 
ment. Therefore, widest possible definitions of waste, waste 
management and integrated waste management were introduced. 
Using an integrated approach, it is rather easy to understand envi- 
ronmental degradation as disturbed patterns of material flows 
through local, national, regional or global parts of the ecosystem. It 
is thus necessary to establish a proper control of material flows 
generated by man. In theory, this might seem an easy task but in 
practice it is a formidable one. Prevailing conditions - political and 
administrative systems, economical and technical capabilities, so- 
cial and cultural habits - vary considerably and poses substantial 
barriers to a rapid implementation of necessary means of waste 
management. Against a background of the present situation and 
five postulates representing established scientific principles or 
nearly established principles, five policies and five strategies were 
suggested as well as means for their implementation. (author). 


17184 (ORNL-6658/R1) Environmental Regulatory Update 
Table, February 1991. Hawkins, G.T.; Houlberg, L.M.; Salk, M.S. 
Oak Ridge National Lab., TN (USA). Mar 1991. 102p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC05- 
840R21400. Order Number DE91010434. Source: OSTI; NTIS; 
GPO Dep. 

Environmental Sciences Division Publication No. 3643. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated each month with information from the Federal Register 
and other sources, including direct contact with regulatory agen- 
cies. Each table entry provides a chronological record of the 


204 ERA Vol. 16, No. 7 


rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


17185 (ORNL—6658/R2) Environmental Regulatory Update 
Table, March 1991. Hawkins, G.T.; Houlberg, L.M.; Salk, M.S. Oak 
Ridge National Lab., TN (USA). Apr 1991. 94p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91010435. Source: OSTI; NTIS; GPO Dep. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated each month with information from the Federal Register 
and other sources, including direct contact with regulatory agen- 
cies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


17186 (ORNL/TM-11802) Applicability of environmental 
laws to the remedial investigation and cleanup of a site at 
Naval Air Station Fallon, Nevada: HAZRAP: Navy remedial ac- 
tion investigation teasibility study (Activity Code 47017913C). 
Smuin, D.R.; Crutcher, J.W. Oak Ridge National Lab., TN (USA). 
Apr 1991. 20p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. Order Number DE91010752. 
Source: OSTI; NTIS; GPO Dep. 

A hazardous waste remedial investigation is currently being per- 
formed at 21 sites at the Naval Air Station (NAS) Fallon in Fallon, 
Nevada. One of these sites, a fuel tank farm, is the subject of a 
lead agency controversy. The discovery, in August 1986, of JP-5 
jet fuel floating on the water table at the bases’ fuel tank farm 
prompted the Nevada Department of Environmental Protection 
(NDEP) to issue a finding of alleged violation of a state statute pro- 
hibiting discharge of pollutants without a permit and an order for 
remediation. Application of confusing and sometimes ambiguous 
state and federal regulatory standards to the jet fuel contamination 
leads to problems with interpretation. Does jurisdiction belong to 
the state, to the Department of Defense (DOD), or to the US Envi- 
ronmental Protection Agency (EPA)? If EPA has jurisdiction, does 
the site fall under the program to manage past waste disposal 
sites, the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA), or does it fall under the Resource 
Conservation and Recovery Act (RCRA), which was promulgated 
to control current activities? Furthermore, is JP-5 jet fuel a haz- 
ardous waste, or is it exempt because it is classified as a 
petroleum hydrocarbon? This report attempts to answer these 
questions by presenting the chronology of events that created a 
lead agency controversy at this site and by examining both the ba- 
sis and application of environmental regulations. Also addressed 
are the elements of human risk and threat to the environment per- 
taining to remediation at this site. 16 refs. 


17187 (SAND-91-0942) ES&H action plan. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 570p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91011772. Source: OSTI; NTIS; GPO Dep. 

This document contains planned actions to correct the deficien- 
cies identified in the Pre-Tiger Team Self-Assessment (PTTSA), 
January 1991, of Sandia National Laboratories (SNL — Albu- 
querque, New Mexico; Tonopah, Nevada; and Kauai, Hawaii). The 
Self-Assessment was conducted by a Self-Assessment Working 
Group consisting of 19 department managers, with support from 
Environment, Safety, and Health (ES&H) professionals, from Octo- 
ber through December 1990. Findings from other past audits, 
dating back to 1985, were reviewed and compared with the PTTSA 
findings to determine if additional findings, key findings, or root 
causes were warranted. The resulting ES&H Action Plan and indi- 
vidual planned actions were prepared by the ES&H Action Plan 
Project Group with assistance from the Program owners/authors 
during February and March 1991. The plan was reviewed by SNL 
Management in April 1991. This document serves as a planning in- 
strument for the Laboratories to aid in the scoping and sizing of 
activities related to ES&H compliance for the coming five years. It 
will be modified as required to ensure a workload/funding balance 
and to address the findings resulting from the Tiger Team assess- 
ment at SNL, Albuquerque. The process of producing this 
document has served well to prepare SNL, Albuquerque, for the 
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coming task of producing the required post-Tiger Team action plan 
document. 8 tabs. 


17188 (SERI/TP-220-3771) Shedding a new light on haz- 
ardous waste. Reece, N. Solar Energy Research Inst., Golden, 
CO (USA). Feb 1991. 15p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-83CH10093. Order Number 
DE91002135. Source: OSTI; NTIS; GPO Dep. 

The sun's ability to detoxify waterborne chemicals has long been 
known; polluted streams, for example, become cleaner as they 
flow through sunlit areas. Solar detoxification harnesses this natu- 
ral degradation process for beneficial ends, producing simple, 
nonhazardous substances from hazardous organic chemicals. So- 
lar detoxification systems now being developed break down these 
chemicals without using the fossil fuels required by conventional 
technologies. Sunlight destroys hazardous waste because of the 
distinctive properties of photons, the packets of energy that make 
up sunlight. Low-energy photons add thermal energy that will heat 
toxic chemicals; high-energy photons add the energy needed to 
break the chemical bonds of these chemicals. The detoxification 
process discussed here takes advantage of this latter group of pho- 
tons found in the ultraviolet portion of the solar spectrum. 4 figs. 


17189 (WHC-EP-0383) Environmental Engineering, Tech- 
nology, and Permitting Function quality assurance program 
plan. Sunday, T.H. Jr.; Johnson, W.L. Westinghouse Hanford Co., 
Richland, WA (USA). Dec 1990. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-87RL10930. Order 
Number DE91010044. Source: OSTI; NTIS; GPO Dep. 

The purpose of the quality assurance program plan (QAPP) is to 
define how the Environmental Engineering, Technology, and Per- 
mittiang (EET&P) Function of Westinghouse Hanford Company 
(Westinghouse Hanford) will comply with the requirements set forth 
in US Department of Energy, Richland Operations Office (DOE-RL) 
Order 5700.1A, Quality Assurance (DOE-RL 1983), via WHC-CIM- 
4-2, Quality Assurance Manual (WHC 1989c), when performing 
environmental activities at the Hanford Site. 10 refs. 
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Refer also to citation(s) 17211 


17190 (DOE/EIA-0383(91)) Annual energy outlook 1991 
with projections to 2010. USDOE Energy Information Administra- 
tion, Washington, DC (USA). Office of Energy Markets and End 
Use. Mar 1991. 124p. Sponsored by USDOE, Washington, DC 
(USA). Order Number DE91010323. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The report examines a range of scenarios by considering and 
comparing the effects of three selected variations from a reference 
case. Fundamental forces that determine the direction of energy 
markets will remain in effect. Recent events and high prices may 
have some residual impacts on Government policy, industrial en- 
ergy planners, and consumers. Higher oil prices could stimulate 
interest in conservation and renewable energy and encourage 
growth in domestic energy production capacity. United States en- 
ergy consumption has held steady for the third year in a row. Oil 
imports increased and use of electrical power increased. Legisla- 
tive initiatives could set in motion significant changes in energy 
markets world wide. A proposed National Energy Strategy has pri- 
mary goals of economic growth, energy security and environmental 
improvement. Energy resources and energy uses of the United 
States are discussed. Energy resources include petroleum, natural 
gas, coal, and renewable energy sources. Statistical data is pre- 
sented in various tables and graphs for energy consumption by 
end use sector. (JF) 


17191 (NEI-DK-525) Reduction of domestic water con- 
sumption and waste water draining. Planenergi S/I, Aarhus 
(Denmark). Aug 1990 129p. (In Danish). Order Number 
DE91771923. Source: OSTI; NTIS (US Sales Only). 

Techniques for reducing the water comsumption and waste water 
draining in households and the status of 2 urban areas are de- 
scribed. (CLS) 38 refs. 


17192 (UCID—1 8991-89) California energy flow in 1989. 
Borg, |.Y.; Briggs, C.K. Lawrence Livermore National Lab., CA 
(USA). 6 Feb 1991. 32p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91010012. Source: OSTI; NTIS; GPO Dep. 

California's energy use showed a modest increase (2.2%) in 
1989 over 1988 which was in keeping with the steady increase in 
population that the state has experienced annually during the 
decade. All end-use sectors (residential, commercial, industrial, 
transportation, etc.) contributed to the growth. The larger demand 
was met by increased imports of all major fuels. Only electrical im- 
ports remained close to 1988 levels, in part due to increased 
output from Diablo Canyon nuclear plant whose performance ex- 
ceeded expectations. California's per capita energy consumption 
has traditionally been below the national average due to the rela- 
tively benign climate associated with its centers of population. The 
largest single use for energy in the state was for transportation 
which overtook industrial usage in the 60’s. Use of highway fuels 
continued to grow and reached all time highs in 1989. Highway 
congestion, a major problem and concern in the state, is antici- 
pated to grow as the number of licensed drivers increases; in 1989 
the increase was 3.4%. Output from the The Geysers Geothermal 
fields, the largest in the world, continued to falter as the steam out- 
put fell. Nonetheless new resources at the Coso Geothermal 
Resource Area and at the Wendel Geothermal field came on line 
during the year, and other geothermal areas were under active de- 
velopment. Novel sources of renewable energy (solar, wind, etc.) 
grew; however, collectively they made only a smali contribution to 
the overall energy supply. Cogenerated electricity sold to the utili- 
ties by small power producers inexplicably fell in 1989 although 
estimates of the total capacity available rose. Energy flow diagrams 
illustrate energy sources and energy consumption. 
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Refer also to citation(s) 16145, 16372, 16449, 16457, 16522, 
16823, 17216, 17420, 18541 


17193 (CRIE-Y-90008) Prospect of urban development. 
Part 1.: New concept of urban underground development uti- 
lizing unused energy. Iguchi, N. (Central Research inst. of 
Electric Power Industry, Tokyo (Japan)); Yamamoto, K. Central Re- 
search Inst. of Electric Power Industry, Tokyo (Japan). Nov 1990. 
38p. (In Japanese). Order Number DE91778710. Source: OSTI; 
NTIS (US Sales Only). 

The feasibility of a new urban developmnt plan was verified for 
many provincial core cities with overpopulated and superannuated 
districts which was featured by utilization of underground spaces 
and unused energy as waste heat emitted from underground distri- 
bution lines and transformers. Since the Asakusa district in Tokyo 
has several city problems, as overpopulation and superannuation, 
and no development plan to solve such problems, it was picked up 
as the typical one essential to develop and utilize underground. 
The new urban development plan of the district was proposed re- 
ferring precedents in Europe and North America, and its feasibility 
was verified on the basis of a project management, energy supply 
system, public landscape or lighting, pedestrian behavior and fi- 
nancing. In addition, it was shown that the feasibility was elevated 
with participation of energy utilities as a real estate company. 22 
rets., 35 figs. 


17194 (DOE/ER-0484P) Technology '90: Accomplishments 
in technology transfer from DOE and its laboratories. USDOE 
Office of Energy Research, Washington, DC (USA). Jan 1991. 
192p. Sponsored by USDOE, Washington, DC (USA). Order Num- 
ber DE91005072. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) laboratories have a long 
history of excellence in performing research and development in a 
number of areas, including the basic sciences, applied-energy 
technology, and weapons-related technology. Although technology 
transfer has always been an element of DOE and laboratory activi- 
ties, it has received increasing emphasis in recent years as US 
industrial competitiveness has eroded and efforts have increased 
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to better utilize the research and development resources the labo- 
ratories provide. This document, Technology '90, is the latest in a 
series that is intended to communicate some of the many opportu- 
nities available for US industry and universities to work with the 
DOE and its laboratories in the vital activity of improving technol- 
ogy transfer to meet national needs. Technology 90 is divided into 
three sections: Overview, Technologies, and Laboratories. The 
Overview section describes the activities and accomplishments of 
the DOE research and development program offices. The 
Technologies section provides descriptions of new technologies de- 
veloped at the DOE laboratories. The Laboratories section 
presents information on the missions, programs, and facilities of 
each laboratory, along with a name and telephone number of a 
technology transfer contact for additional information. Separate pa- 
pers were prepared for appropriate sections of this report. 


17195 (DOE/ER-0491P) Procedures tor peer review as- 
sessments. USDOE Office of Energy Research, Washington, DC 
(USA). Office of Program Analysis. Apr 1991. 35p. Sponsored by 
USDOE, Washington, DC (USA). Order Number DE91010902. 
Source: OSTI; NTIS; GPO Dep. 

These assessment procedures provide the basis for implement- 
ing the methodology developed by the Office of Program Analysis 
(OPA) for assessing the quality of research and development within 
the Department of Energy (DOE). The reviews are performed by 
examining individual projects which comprise a program and by as- 
sessing the quality of the research, quality of the research team, 
productivity, probability of success, and mission relevance for each 
project reviewed. OPA’s methodology entails assembling panels of 
scientific and technical experts to evaluate individual projects. Infer- 
ences about the quality of the overlying program emerge from 
analysis of the ratings given all of the program’s individual projects 
or, in the case of a large program, statistical analysis of a properly 
drawn sample of individual research projects. 


17196 (ETDE/PUB-3) International energy: Research orge- 
nizations, 1986-1990. Hendricks, P. (USDOE Office of Scientific 
and Technical Information, Oak Ridge, TN (USA)); Jordan, S. 
(eds.). Energy Technology Data Exchange, Oak Ridge, TN (USA). 
Mar 1991. 850p. Sponsored by Energy Technology Data Ex- 
change, Oak Ridge, TN (USA). Order Number DE91006224. 
Source: OSTI; NTIS. . 

The International Energy: Research Organizations publication 
contains the standardized names of energy research organizations 
used in energy information databases. Involved in this cooperative 
task are (1) the technical staff of the USDOE Office of Scientific 
and Technical Information (OSTI) in cooperation with the member 
countries of the Energy Technology Data Exchange (ETDE) and (2) 
the International Nuclear Information System (INIS). This publica- 
tion identifies current organizations doing research in all energy 
fields, standardizes the format for recording these organization 
names in bibliographic citations, assigns a numeric code to facili- 
tate data entry, and identifies report number prefixes assigned by 
these organizations. These research organization names may be 
used in searching the databases “Energy Science & Technology’ 
on DIALOG and “Energy” on STN International. These organization 
names are also used in USDOE databases on the Integrated Tech- 
nical Information System. Research organizations active in the past 
five years, as indicated by database records, were identified to 
form this publication. This directory includes approximately 34,000 
organizations that reported energy-related literature from 1986 to 
1990 and updates the DOE Energy Data Base: Corporate Author 
Entries. 


17197 (ORNL/PPA-90/3) Oak Ridge National Laboratory in- 
stitutional Plan, FY 1991-FY 1996. Oak Ridge National Lab., TN 
(USA). Feb 1991. 209p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC0O5-840R21400. Order Number 
DE91010929. Source: OSTI; NTIS; INIS; GPO Dep. 

The Oak Ridge National Laboratory — one of DOE's major multi- 
program laboratories — focuses its resources on energy research 
and development (R&D). To be able to meet these R&D chal- 
lenges, the Laboratory must achieve excellence in its operations 
relative to environmental, safety, and health (ES&H) protection and 
to restore its aging facility infrastructure. ORNL’s missions are car- 
ried out in compliance with all applicable ES&H regulations. The 
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Laboratory conducts applied R&D in energy technologies — in con- 
servation; fission; magnetic fusion; health and environmental 
protection; waste management; renewable resources; and fossil 
energy. Experimental and theoretical research is undertaken to in- 
vestigate fundamental problems in physical, chemical, materials, 
computational, biomedical, earth, and environmental sciences; to 
advance scientific knowledge; and to support energy technology 
R&D. ORNL designs, builds, and operates unique research facilities 
for the benefit of university, industrial, and national laboratory re- 
searchers. The Laboratory serves as a catalyst in bringing national 
and international research elements together for important scientific 
and technical collaborations. ORNL helps to prepare the scientific 
and technical work force of the future by offering innovative and 
varied learning and R&D experiences at the Laboratory for students 
and faculty from preschool level through postdoctoral candidates. 
The transfer of science and technology to US industries and uni- 
versities is an integral component of ORNL’s R&D missions. ORNL 
also undertakes research and development for non-DOE sponsors 
when such work is synergistic with DOE mission. 66 figs., 55 tabs. 


17198 (PNL-SA-19240) Technology transfer quality assur- 
ance. Hood, F.C. Pacific Northwest Lab., Richland, WA (USA). Mar 
1991. 7p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. (CONF-910384—1: 2. international 
waste management conference, Las Vegas, NV (USA), 17-20 Mar 
1991). Order Number DE91010009. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The results of research conducted at Pacific Northwest Labora- 
tory (PNL) for the DOE are regularly transferred from the 
laboratory to the private sector. The principal focus of PNL is on 
environmental research and waste management technology; other 
programs of emphasis include molecular science research. The 
technology transfer process is predicated on Quality to achieve its 
objectives effectively. Total quality management (TQM) concepts 
and principles readily apply to the development and translation of 
new scientific concepts into commercial products. The concept of 
technology transfer epitomizes the TQM tenet of continuous im- 
provement: always striving for a better way to do things and always 
satisfying the customer. A successful technology transfer process 
adds value to society by providing new or enhanced processes, 
products, and services to government and commercial customers, 
with a guarantee of product pedigree and process validity. 2 refs. 


17199 (SAND-91-0408) Technology teamwork: The role of 
the national laboratories in implementing US Technology Pol- 
icy. Narath, A.; Yonas, G.; Dale, B.C. Sandia National Labs., 
Albuquerque, NM (USA). Mar 1991. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91010017. Source: OSTI; NTIS; GPO Dep. 

in September 1990, the President's Office of Science and Tech- 
nology released a document that bears on the future of our 
nation’s technological vigor and economic performance. Entitled, 
US Technology Policy, it is a statement of a set of broad principles 
that will constitute the federal government's technology policy for 
the 1990s. One of the leading principles of this policy is the imper- 
ative for cooperation and teamwork among government, industry, 
and academia, including an active, partnership role for the national 
laboratories in the mainstream US technology community. Until 
now, the nation’s technology policy has never been explicit, al- 
though a tacit technology policy of one sort or another has at all 
times been in effect. The federal government has consistently been 
willing to create and fund institutions and programs to promote im- 
portant national technology goals. Historical examples of such 
sponsorship include atomic energy, agriculture, aeronautics and 
space, energy, and medicine. The recognition in US Technology 
Policy that government has an active role to play in fostering tech- 
nology development is a particularly significant admission. The 
vision of a partnership between the federal government and the 
private sector, as the policy outlines, provides a foundation upon 
which the national laboratories of the Department of Energy (DOE) 
can build to play a stronger role in enhancing US economic com- 
petitiveness. 6 refs. 
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Refer also to citation(s) 16190, 16193, 16308, 16309, 16310, 
16311, 16312, 16313, 16349, 16817, 16818, 16819, 16820, 17142, 
17194, 17198, 17214, 17225, 18406, 18417, 19334 


17200 (DOE/WIPP-90-053C) Understanding and _ involve- 
ment: The key to public acceptance of the Waste Isolation 
Pilot Plant. Kuntz, B.S. Westinghouse Electric Corp., Carlsbad, 
NM (USA). Waste Isolation Div. [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-86AL31950. (CONF- 
910603—-15: Annual meeting of the American Nuclear Society 
(ANS), Orlando, FL (USA), 2-6 Jun 1991). Order Number 
DE91011465. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) is a research and devel- 
opment project of the United States Department of Energy (DOE) 
that is authorized under Public Law 96-164 “to demonstrate the 
safe disposal of radioactive wastes resulting from defense pro- 
grams of the United States.” The transportation and disposal of 
transuranic radioactive wastes require an extensive public and me- 
dia information program. This program must be able to respond to 
numerous information requests and concerns from state govern- 
ments, citizens on the transportation routes, political leaders, public 
interest groups, emergency responders, and national and local 
media. The WIPP has developed a proactive program which ag- 
gressively provides information to these audiences through written 
and visual products, exhibits, presentations, and tours. As a result, 
thousands of interested parties have had their questions and con- 
cerns addressed, resulting in public understanding and support of 
the project's mission and its commitment to the safety of the public 
and the environment. 


17201 (INIS-mf-—12817, pp. 1-8) Economic aspects of nu- 
clear power development in Czechoslovakia. Cibula, M. (Statni 
Planovaci Komise, Prague (Czechosiovakia)). Ceskoslovenska 


Vedeckotechnicka Spolecnost, Ceske Budejovice (Czechoslovakia). 
Dum Techniky. 1990. 115p. (In Czech). (CONF-9003260-: Eco- 
nomic and ecological aspects of nuclear power development, Tabor 
(Czechoslovakia), 29-30 Mar 1990). In Economic and ecological 


aspects of nuclear power development. Order Number 
DE91627938. Source: OSTI; NTIS (US Sales Only); INIS. 

The major aspects affecting the development of nuclear power in 
Czechoslovakia include raising funds tor the construction of nuclear 
power plants, informing the public on the irreplaceability of nuclear 
power, the preparation of a new concept of energy policy and the 
forecast of the actual demand for electric power. The ratio of power 
consumed by the industries and by the population does not corre- 
spond to that in industrial countries. A change in the economic 
structure in Czechoslovakia will not bring about significant reduc- 
tion in the power consumption. Increased demands can only be 
met by nuclear power with a positive environmental impact. (J.P.). 


17202 (KAERI/RR-855/89) Economic analysis of nuclear 
power generation. Lee, Young Gun (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)); Song, Ki Dong: Lee, 
Man Ki; Chung, Whan Sam; Moon, Kee Hwan: Kim, Kyoung Pyo; 
Kim, Seung Su. Korea Atomic Energy Research Inst., Daeduk (Re- 
public of Korea). Jan 1990. 151p. (In Korean). Order Number 
DE91630922. Source: OSTI; NTIS (US Sales Only); INIS. 

This study gives special emphasis on the forecast of maximum 
power. As long as stable supply of power is concerned, maximum 
power plays more important role than electricity demand itself. Sev- 
eral methods for the forecast of maximum power are analyzed and 
tested. A model entitled Uri model is selected and as a result maxi- 
mum power forecast is performed until the year 2005 using this 
model. It is also endeavored to build elaborated and consistent se- 
ries of data on the O and M cost of power plant that is necessary 
for the decision of optimal plant mix. Finally, electric system expan- 
sion planning is performed through WASP using data built above. 
(author) 


17203 (KAERI/RR-862/89) A study on improving public ac- 
ceptance of nuclear energy with reference to the general 
principles. Kim, Yong (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)); Yang, Maeng Ho; Lee, Ju Ho. Korea 
Atomic Energy Research Inst., Daeduk (Republic of Korea). Feb 
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1990. 209p. (In Korean). Order Number DE91630937. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This study is in the nature of an introduction which provides 
some guidelines on nuclear PA policy in Korea. Being aware that 
active PA work is essential to nuclear policy, a basic direction for 
PA policy of both the government and the utility was provided in 
the study. Training PA experts, increase in PA-related research, 
foundation of an independent organization devoted to nuclear PA, 
PA expert meetings between the government and the utility, and in- 
creased international cooperation in PA field were proposed as 
means to establish a more structrued PA system. Advice to the 
government for securing sites of radioactive waste disposal was 
also proposed. (author). 


17204 (NWPO-SE-027-90) Social amplification of risk: An 
empirical study. Burns, W. (Decision Research, Eugene, OR 
(USA)); Slovic, P.; Kasperson, R.; Kasperson, J.; Renn, O.; Emani, 
S. Nevada Nuclear Waste Project Office, Carson City, NV (USA). 
Sep 1990. 85p. Sponsored by USDOE, Washington. DC (USA). 
DOE Contract FG08-85NV10461. Order Number DE91010601. 
Source: OSTI; NTIS; INIS: GPO Dep. 

The social amplification of risk is a theoretical framework that ad- 
dresses an important deficiency of formal risk assessment methods 
and procedures. Typically assessments of risk from technological 
mishaps have been based upon the expected number of people 
who could be killed or injured or the amount of property that might 
be damaged. The diverse and consequential impacts that followed 
in the aftermath of the Three Mile Island accident make it clear that 
risk assessments that exclude the role of public perceptions of risk 
will greatly underestimate the potential costs of certain types of 
hazards. The accident at Three Mile Island produced no direct fa- 
talities and few, if any, expected deaths due to cancer, yet few 
other accidents in history have had such costly societal impacts. 
The experience of amplified impacts argues for the development of 
a broadened theoretical and methodological perspective capable of 
integrating technical assessment of risk with public perceptions. 
This report presents the results to date in an ongoing research ef- 
fort to better understand the complex processes by which adverse 
events produce impacts. In particular this research attempts to con- 
struct a framework that can account for those events that have 
produced, or are capable of producing, greater societal impacts 
than would be forecast by traditional risk assessment methods. 
This study demonstrates that the social amplification of risk in- 
volves interactions between sophisticated technological hazards, 
public and private institutions, and subtle individual and public 
perceptions and behaviors. These factors, and the variables under- 
lying the intricate processes of social amplification that occur in 
modern society, are not fully defined and clarified in this report. 19 
refs., 9 figs., 10 tabs. 


17205 (SKN—40) A qualitative study of laymens’ experi 
ences of risk in connection with storage of nuclear waste. 
Karlsson, Gunnar (Stockholms Univ., (Sweden). Psykologiska 
Inst.); Ljungberg, Anneli. National Board for Spent Nuclear Fuel, 
Stockholm (Sweden). Dec 1990. 48p. (in Swedish). Order Number 
DE91627957. Source: OSTI; NTIS (US Sales Only); INIS. 

This study aims at investigating laymens' experiences of risk in 
connection with storage of nuclear waste. The data consisted of in- 
terviews. To begin with, a pilot study was conducted using 14 
subjects, with the aim of generating issues that could be further 
penetrated in the main study. The main study consisted of inter- 
views with 30 subjects. The final data analysis was based on 25 
subjects’ answers to the interviews, with 5 of the 30 persons omit- 
ted due to contradictory and extremely vague answers, making any 
coherent interpretation impossible. The results section is divided 
into 3 parts. The first clarifies the conditions for the possibility of 
experiencing risk. These conditions are so general that they are 
most likely valid as conditions for any kind of risk experience. The 
second part of the results section consists of a presentation and 
clarification of the components which made up the subjects experi- 
ences of risk in connection with storage of nuclear waste. The third 
and final part of the results section consists of a presentation of the 
two main profiles in the experience of risk in connection with stor- 
age of nuctear waste. These two main profiles can be conceived of 
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as opposites. One of the risk profiles was constituted in the follow- 
ing way; a perception of the risk as high, a negative attitude to 
nuclear energy, presence of emotional expression, distrust towards 
significant people, an assumption that experts lacked sufficient 
knowledge and a focusing or widening frame of reference. The 
other main profile was constituted as follows; a perception of the 
risk as not high, an absence of emotional expression, trust towards 
significant people, an assumption that experts possessed sufficient 
knowledge and a focusing or weighing frame of reference. 


2908 Heat Utilization 


Refer also to citation(s) 17213 


17206 (DOE/CE/26571-T7) Mission Bay district heating 
and cooling feasibility study: Volume 1: Final report. San 
Francisco Public Utilities Commission, CA (USA). Bureau of En- 
ergy Conservation; Pacific Gas and Electric Co., San Francisco, 
CA (USA). Nov 1990. 98p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG01-88CE26571. Order Number 
DE91009991. Source: OSTI; NTIS; GPO Dep. 

The project known as Mission Bay is currently one of the largest 
urban redevelopment projects in the nation. In the planning stages 
for over six years, the 300 acre site will ultimately support a new, 
high density, mixed use community containing as many as 8000 
new housing units and 6.8 million square feet of commercial 
space. In 1987, the City's Public Utilities Commission, Bureau of 
Energy Conservation prepared energy design recommendations for 
the Mission Bay project. These recommendations became known 
as the Energy Plan for Mission Bay. One of the recommendations 
of the Energy Plan was that district heating and cooling be care- 
fully examined for its energy efficiency and environmental benefits, 
and for its positive impact on the local economic development of 
the new Mission Bay community. This report presents the findings 
of both the work on district cooling funded by USDOE, and on the 
studies of district heating funded by PG&E. These have been com- 
bined together to provide a comprehensive feasibility study on a 
centralized cooling and heating system for the Mission Bay devel- 
opment. in May 1989, the City of San Francisco and Pacific Gas 
and Electric Company distributed a Request for Qualifications for 
experienced engineering firms to assess the economic and techni- 
cal feasibility of District Heating and Cooling (DHC) at Mission Bay. 
VBB Pacific Planners/Engineers/Economist was selected to 
perform this feasibility study. The objective of this study was to ex- 
amine the viability of a DHC system for Phase | and II of Mission 
Bay's planned construction while allowing for future phased expan- 
sion to the remainder of the Mission Bay development. 36 refs., 19 
figs., 17 tabs. 


2910 Conservation 
Refer also to citation(s) 17194, 17250, 17266, 17287 


17207 (ETLA-329) Energy conservation as a means to re- 
ducing pollution. Decision making framework for comparison 
ot means which reduce environmental effects of energy use. 
Kasanen, P. Research Inst. of the Finnish Economy, Helsinki (Fin- 
land). 1990. 47p. (in Finnish). Order Number DE91771957. Source: 
OSTI; NTIS (US Sales Only). 

Discussion Papers. 

The purpose of this study is to introduce a framework within 
which we can assess energy conservation as a means to reducing 
pollution, a.o.t. The study is organized according to the steps of a 
decision making process. The decision situation stems from the in- 
tention to reduce energy related pollution. Other essential goals will 
have to be set, too, so that all the costs and benefits of the alter- 
native means can be assessed. The set of alternative means 
includes groups like cleaning and burning techniques, changing fu- 
els, improving energy efficiency, reducing energy consumption and 
changing the structure of the economy. In order to compare all the 
technical solutions we have to predict the future developments re- 
sulting from each solution. Subsequently wee have to find out 
which solutions further our goals efficiently. After weighing the 
goals according to the preferences of different people we can find 
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out which alternative techniques lead to preferred futures. The dif- 
ferent preferences may lead to conflicting conclusion as to the 
ranking of the alternatives. The choice of the decision, carrying it 
out and collecting information on its impacts are the final stages of 
the decision process. 


17208 (ORNL/FTR-3877) [Computerized Utilities Energy 
Monitor and Control System]: Foreign trip report, March 2-16, 
1991. Gettings, M.B.; Purucker, S.L. Oak Ridge National Lab., TN 
(USA). 26 Mar 1991. 7p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract AC05-840R21400. Order 
Number -DE91010564. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The travelers, representing the ORNL Energy Division, con- 
ducted an in-depth evaluation of the CUMACS/UEMCS of the 26th 
Support Group, USAREUR, installed at Goeeppingen, Germany. 
This endeavor included an evaluation of the overall performance of 
this computerized system including operations maintenance and 
end-user impact. System energy efficiency in terms of projected 
and actual energy and cost savings were analyzed for military 
facilities of the US Army. Conclusions and preliminary recommen- 
dations based on this evaluation were also formulated. 


17209 (VTT-TIED—1134) Development of the energy con- 
servation measures in 1970-1990 in Finland. Lepistoe, 
A. (Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Saehkoe- ja automaatiotekniikan laboratorio). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). May 1990. 46p. (In Finnish). Or- 
der Number DE91771952. Source: OSTI; NTIS (US Sales Only). 

In this exercise the energy conservation measures used by the 
authorities have been studied. The scope and the volume of the 
measures by energy sectors, authority groups and the type of 
action in 1973-1989 have been studied. The evaluation of the eco- 
nomic benefits of different measures is out of the scope of this 
report. This evaluation will go on in other parts of the Conservation 
project funded by the Ministry of Trade and Industry. One of the 
most important results of this exercise is that the measures used 
by authorities seem strongly to be tied to the prevailing energy 
price. During last few years the energy price has decreased. At the 
same time the financial measures in the budget targeted for energy 
conservation in the end use consumption have decreased rapidly. 
Another feature is that the promotion of energy conservation and 
effectiveness in energy production has become more important in 
this situation. Examples of this trend are the financial, taxsational 
and legislative means to promote combined heat and power pro- 
duction. It can be said that in this moderate price situation the use 
of traditional varioty of measures demands new evaluation, if for in- 
stance for environmental reasons there is need for strong and 
rapid energy conservation. 


2920 Supply, Demand, and Forecasting 
Refer also to citation(s) 16138, 16142, 17225 


17210 (ANL/EAIS/TM-35) Sectoral electricity and fossil fuel 
demand in US manufacturing: Development of the Industrial 
Regional Activity and Energy Demand (INRAD) model. Boyd, 
G.A. (Argonne National Lab., IL (USA). Environmental Assessment 
and Information Sciences Div.); Kokkelenberg, E.C.; Ross, M.H. 
Argonne National Lab., IL (USA). Environmental Assessment and 
Information Sciences Div. Mar 1991. 91p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. Order 
Number DE91010682. Source: OSTI; NTIS; GPO Dep. 

This report describes the modeling approach, data sources, and 
procedures used to estimate and forecast electricity and fossil fuel 
use in US manufacturing. The forecasts are required by several 
models in the Emissions and Control Cost Integrated Model Set 
(ECIMS) used by the National Acid Precipitation Assessment Pro- 
gram (NAPAP). The theoretical approach used to develop the 
Industrial Regional Activity and Energy Demand (INRAD) model 
combines statistically estimated energy demand equations with 
forecasts of industrial activity, energy prices, technology penetra- 
tion, and state-level benchmarks to compute state-specific and 
industry-specific forecasts of electricity and fossil fuel demand. 
These INRAD forecasts, in turn, drive the model of utility electricity 





generation and, after further disaggregation, the models of indus- 
trial emissions due to fossil fuel use. The model for estimating 
energy demand equations is based on the generalized Leontief 
functional form, with factor-biased technical change and constant 
returns to scale imposed. The assumption to model fossil fuel and 
electricity use jointly is supported by statistical estimates. Separate 
demand equations are estimated only for energy-intensive indus- 
tries or subsectors. 17 refs., 14 figs., 11 tabs. 


17211 (DOE/EIA-0202(91/2Q)) Short-term energy outlook: 
Quarterly projections, Second quarter 1991. USDOE Energy In- 
formation Administration, Washington, DC (USA). Office of Energy 
Markets and End Use. 2 May 1991. 38p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91011708. Source: 
OSTI; NTIS; GPO; GPO Dep. 

The Energy Information Administration (EIA) presents future 
cases of quarterly short-term energy supply, demand, and prices 
for publication in February, May, August, and November in the 
Short-Term Energy Outlook (Outlook). The principal users of the 
Outlook are managers and energy analysts in private industry and 
government. The case period for this issue of the Outlook extends 
from the second quarter of 1991 through the fourth quarter of 
1992. Some data for the first quarter of 1991 are preliminary EIA 
estimates (for example, some petroleum estimates are based on 
statistics from the Weekly Petroleum Status Report) or are derived 
from internal mode! simulations using the latest exogenous infor- 
mation available (for example, some electricity demand estimates 
are based on recent weather data). The cases are produced using 
the Short-Term Integrated Forecasting System (STIFS). The STIFS 
model is driven principally by the following sets of assumptions or 
inputs: estimates of key macroeconomic variables, world oil price 
assumptions, and assumptions about the severity of weather. 
Macroeconomic estimates are produced by DRI/McGraw-Hill, but 
are adjusted by EIA to reflect EIA assumptions about the world 
price of crude oil, energy product prices, and other assumptions 
which may affect the macroeconomic outlook. 23 refs., 13 figs., 12 
tabs. 


17212 (DOE/EIA-0527(91)) Assumptions for the Annual 
Energy Outlook 1991. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Energy Markets and End Use. 
Apr 1991. 81p. Sponsored by USDOE, Washington, DC (USA). Or- 
der Number DE91011102. Source: OSTI; NTIS; GPO; GPO Dep. 

This report serves as an auxiliary document to the Energy Infor- 
mation Administration (EIA) publication Annual Energy Outlook 
1991 (AEO) (DOE/EIA-0383(91)), released in March 1991. The 
AEO forecasts were developed for four alternative cases and con- 
sist of energy supply, consumption, and price projections by major 
fuel and end-use sector, which are published at a national level of 
aggregation. The purpose of this report is to present important 
quantitative assumptions, including world oil prices and macroeco- 
nomic growth, underlying the AEO forecasts. The report has been 
prepared in response to external requests, as well as analyst re- 
quirements for background intormation on the AEO and studies 
based on the AEO forecasts. 1 fig., 53 tabs. 


2930 Policy, Legislation, and Regulation 
Refer also to citation(s) 16138, 16636, 16822, 17178, 18552 


17213 (NEI-SE-65) The energy system of Goeteborg - a re- 
search project: Final report. Chalmers Univ. of Tech., Goeteborg 
(Sweden). Dept. of Energy Systems Technology; Profu AB, Goete- 
borg (Sweden); Energiverken, Goeteborg (Sweden). Jun 1990. 
235p. (In Swedish). Order Number DE91772031. Source: OST]; 
NTIS (US Sales Only). 

The main objective for the project was to provide knowledge on 
energy and environment in preparation for major investments dur- 
ing the '90s. Four central themes of the project were: 1. Energy 
and environment; Environmental effects for the local energy sys- 
tem, including Traffic and Industry. Comprehensive measures for 
reduction of air emission have been studied. 2. Choice of cogener- 
ation plants has been analysed. 3. Electricity consumption; 
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analysis and consumption management. 4. Energy prices; long- 
term strategy for pricing of electric power, natural gas and district 
heating was thoroughly analysed. (L.E.). 


2940 Fossil Fuels 


Refer also to citation(s) 16087, 16090, 16135, 16138, 16142, 
16145, 17194, 17210, 17211, 17212, 17225, 18420 


17214 (DOE/EIA-0035(91/04)) Monthly energy review, April 
1991. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Energy Markets and End Use. 26 Apr 1991. 153p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91011401. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

The Monthly Energy Review presents current data on production, 
consumption, stocks, imports, exports, and prices of the principal 
energy commodities in the United States. Also included are data 
on international production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from 
nuclear-powered facilities. 


17215 (DOE/EIA—0520(91/04)) International Petroleum 
Statistics Report. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Energy Markets and End Use. 
Apr 1991. 67p. Sponsored by USDOE, Washington, DC (USA). Or- 
der Number DE91011333. Source: OSTI; NTIS; GPO; GPO Dep. 

The International Petroleum Statistics Report presents data on 
international oil production, consumption, imports, exports, and 
stocks. The report has three sections. Section 1 contains time se- 
ries on world oil production, and on oil consumption and stocks in 
the Organization for Economic Cooperation and Development 
(OECD). This section contains annual data beginning in 1973, and 
monthly data for the most recent two years. Section 2 presents an 
oil supply/consumption balance for the market economies (i.e., 
non-communist countries). This balance is presented in quarterly 
intervals for the most recent two years. Section 3 presents data on 
oil imports by OECD countries. This section contains annual data 
beginning in 1982, and quarterly data for the most recent two 
years. 41 tabs. 


17216 (DOE/FE-0215P-1-issue2) Clean coal today: Issue 
No. 2, Spring 1991. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (USA). Spr 1991. 12p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91010931. Source: 
OSTI; NTIS; GPO Dep. 

This newsletter contains a brief summary statement on each of 
the 35 Clean Coal Technology projects resulting from the first three 
rounds of requests for proposals. Four articles detail the following: 
Pure Air flue gas project; wall-fired boiler low NOx overfire air 
tests; beginning of operations at Passamoquoddy cement kiln; and 
the Encoal mild gasification project. (CK) 


17217 (ECN-R-90-009) European economic integration and 
the prospects for natural gas. Van Oostvoorn, F.; Van der Lin- 
den, N.H. Netherlands Energy Research Foundation, Petten 
(Netherlands). Dec 1990. 13p. Order Number DE91767255. 
Source: OSTI; NTIS (US Sales Only). 

Two integrating forces will become important factors in future de- 
velopments of European energy markets: the economic and 
monetary integration of EC-countries in 1992, and the integration 
of former centrally planned economies in Eastern Europe in the 
world economy. Recently, the unit Energy Studies of the Nether- 
lands Energy Research Foundation executed two studies on the 
European natural gas market. The first study concerns an estima- 
tion of the scope for further natural gas penetration in the EC. The 
second study provides two scenarios for the long run gas demand 
and supply in the East-European countries. The first of these two 
scenarios assumes a moderate economic restructuring and the 
second is based on a much higher rate of restructuring the cen- 
trally planned economies. Figures for gas demand and supply 
based on the second study are presented. Tentative estimates for 
the gas demand in the EFTA countries are presented to complete 
the European gas balance. Also an aggregated and tentative gas 
supply and demand balance for Europe resulting from these sepa- 
rate studies is given. 1 fig., 8 refs., 7 tabs. 
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2950 Hydrogen and Synthetic Fuels 
Refer also to citation(s) 16449, 16457, 16461, 16465, 17178, 17433 


2960 Electric Power 


Refer also to citation(s) 16496, 16534, 16633, 16634, 16635, 
16831, 17163, 17192, 17202, 17210, 17211, 17212, 17214, 17225 


17218 (CONF-900675—1) Costs and benefits of electricity 
trading in Europe. Wirtschaftswissenschaftliche Diskussions- 
beitraege. Pfaffenberger, W.; Scheele, U. Oldenburg Univ. 
(Germany, F.R.). Inst. fuer Volkswirtschaftslehre (VWL). Aug 1990 
34p. (In German). From International conference of the Interna- 
tional Association for Energy Economics; Copenhagen (Denmark); 
19-21 Jun 1990. Order Number DE91769104. Source: OSTI; NTIS 
(US Sales Only). 

This article attempts to assess costs and benefits of electrically 
trading in a future single market in Europe. This subject 
encompasses theoretical considerations as well as empirical inves- 
tigations. Because of the long life of invested assets and the long 
planning time for investments in the electricity industry, an empiri- 
cal analysis must always refer to a medium to long-term time 
period. In general, there are just a many good reasons for trading 
in electricity in the Single European Market as there are for trade 
in investment goods or other resources necessary for the produc- 
tion of electricity. The debate on costs and benefits of electricity 
trading gives at times the impression that it is a new version of the 
old debate about the role of nuclear energy in electricity production 
or quite generally in the energy supply business. This article first 
looks at the results of a study on electricity trading in Canada. 
There follows a description of the theoretical considerations neces- 
sary for the assessment of costs and benefits of electricity trading 
in regulated branches of industry. Finally, there is an attempt to as- 
sess the potential for electricity trading for the larger countries in 
the EC. (orig/UA). 


17219 (DOE/BP-91009698) Puget Sound Aree electric reli- 
ability plan: Environmental Impact Statement implementation 
plan. USDOE Bonneville Power Administration, Portland, OR 
(USA). Oct 1990. 40p. Sponsored by USDOE, Washington, DC 
(USA). Order Number DE91009698. Source: OSTI; NTIS; GPO 
Dep. 

There is a need for additional capacity to serve growing power 
demand in the Puget Sound area. A 2-step decisionmaking strat- 
egy was adopted to address this. The first step would be a 
long-range plan to meet the underlying need. An Environmental Im- 
pact Statement (EIS) titled, “Puget Sound Area Electric Reliability 
Plan EIS” would evaluate the trade-offs associated with alternative 
ways to meet the need for more power. The objective of the EIS is 
to use early and extensive public involvement to define potential 
solutions, evaluate the widest possible range of solutions, and rec- 
ommend a long-range plan focused on the need for peak power. 
Such a pian is expected to provide the best overall assurance that 
the need would be met in a timely, cost-effective, and environmen- 
tally responsive manner. Participating utilities will take part in the 
decisionmaking process, will comment on the alternative strategies, 
and will have a chance to recommend their preferred plan. It would 
be procedurally appropriate for an agreement to be made between 
BPA and participating utilities regarding the preferred plan at the 
time BPA signs a Record of Decision. The second step of the 2- 
step decisionmaking strategy is to tier action-specific proposals to 
the long-range plan. The nature of the proposed actions will deter- 
mine whether follow-up E!S’s or other environmental documents 
are appropriate. The second step is activated when a utility pro- 
poses a site-specific action. The utility, possibly with BPA’s 
Participation, would then prepare any environmental documents fol- 
lowing their normal practices. The Puget Sound Area Electric 
Reliability Plan EIS would serve as a reference. Follow-up site spe- 
cific ElS’s or other documents would be prepared to meet the 
requirements of both the Washington State Environmental Policy 
Act (SEPA) and National Environmental Policy Act (NEPA) to avoid 
duplication of effort. 2 figs. 


17220 


(ETDE/JP-mf—1778652) Energy and electric power 
forecast in the middle of the 21st century.: Energy in harmony 


210 ERA Vol. 16, No. 7 


with the global environment. Numata, |. (Central Research Inst. 
of Electric Power Industry, Tokyo (Japan)). Central Research Inst. 
of Electric Power Industry, Tokyo (Japan). Nov 1990 33p. (in 
Japanese). Order Number DE91778652. Source: OSTI; NTIS (US 
Sales Only). 

A study is conducted on the energy issue surveying the energy 
and electric power situation with a viewpoint put in the middle of 
the 21st century, that is, in approximately 2025 and also thinking of 
measures and technologies for socio-economic growth and global 
environmental conservation. The study is made basically from the 
following viewpoints: of attacking the problem globally and many- 
facetedly, of selecting energy source placing major emphasis on 
resource conservation and the environment problem, of developing 
novel technologies which are applicable both inside and outside 
Japan. Estimating the world and Japan’s population, economic 
growth rate and trend, the socio-economic situation in the mid-21st 
century is forecast, including energy demand, energy conservation 
rate and CO» exhaust volume both worldwide and domestic. More- 
over, predicting Japan's electric power situation in terms of 
demand-supply balance, future subjects are introduced as follows 
to cope with the situation: development of new power source, de- 
velopment of an electric power distribution system, an energy 
conservation policy, environmental measures. 14 figs., 3 tabs. 


17221 (ORNUCON-314) Demand-side management and iIn- 
tegrated resource planning: Findings from a survey of 24 
electric utilities. Schweiter, M.; Hirst, E.; Hill, LJ. Oak Ridge Na- 
tional Lab., TN (USA). Feb 1991. 68p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. Order 
Number DE91010440. Source: OSTI; NTIS; GPO Dep. 

Integrated resource planning differs from traditional utility plan- 
ning practices primarily in its increased attention to demand-side 
management (DSM) programs and its integration of supply- and 
demand-side resources into a combined resource portfolio. This re- 
port details the findings from an Oak Ridge National Laboratory 
(ORNL) survey of 24 electric utilities that have well-developed inte- 
grated planning processes. These utilities account for roughly 
one-third of total capacity, electricity generation, and DSM-program 
expenditures nationwide. The ORNL survey was designed to obtain 
descriptive data on a national sample of utilities and to test a 
number of hypothesized relationships between selected utility char- 
acteristics and the mix of resources selected for the integrated 
plan, with an emphasis on the use of DSM resources and the pro- 
cesses by which they are chosen. The survey solicited information 
on each utility's current and projected resource mix, operating envi- 
ronment, procedures used to screen potential DSM resources, 
techniques used to obtain public input and to integrate supply- and 
demand-side options into a unified plan, and procedures used in 
the final selection of resources for the plan. State regulatory re- 
quirements are also addressed. 19 refs., 20 figs., 3 tabs. 


17222 (ORNL/CON-315) DIAMOND: A model of incremen- 
tal decision making for resource acquisition by electric 
utilities. Gettings, M.; Hirst, E.; Yourstone, E. Oak Ridge National 
Lab., TN (USA). Feb 1991. 58p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC05-840R21400. Order Number 
DE91010441. Source: OSTI; NTIS; GPO Dep. 

Uncertainty is a major issue facing electric utilities in planning 
and decision making. Substantial uncertainties exist concerning fu- 
ture load growth; the lifetimes and performances of existing power 
plants; the construction times, costs, and performances of new re- 
sources being brought online; and the regulatory and economic 
environment in which utilities operate. This report describes a utility 
planning model that focuses on frequent and incremental deci- 
sions. The key features of this model are its explicit treatment of 
uncertainty, frequent user interaction with the model, and the ability 
to change prior decisions. The primary strength of this model is its 
representation of the planning and decision-making environment 
that utility planners and executives face. Users interact with the 
model after every year or two of simulation, which provides an 
opportunity to modify past decisions as well as to make new deci- 
sions. For example, construction of a power plant can be started 
one year, and if circumstances change, the plant can be acceler- 
ated, mothballed, canceled, or continued as originally planned. 
Similarly, the marketing and financial incentives for demand-side 





management programs can be changed from year to year, reflect- 
ing the short lead time and small unit size of these resources. This 
frequent user interaction with the model, an operational game, 
should build greater understanding and insights among utility plan- 
ners about the risks associated with different types of resources. 
The model is called DIAMOND, Decision Impact Assessment 
Model. In consists of four submodels: FUTURES, FORECAST, 
SIMULATION, and DECISION. It runs on any IBM-compatible PC 
and requires no special software or hardware. 19 refs., 13 figs., 15 
tabs. 


17223 (PNL-SA-17746) Errors in audit predictions of com- 
mercial lighting and equipment loads and in their impacts on 
heating and cooling estimates. Pratt, R.G. Pacific Northwest 
Lab., Richland, WA (USA). Feb 1990. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. (CONF- 
900203—8: Winter meeting of the American Society of Heating, 
Refrigerating and Air-Conditioning Engineers, Inc., Atlanta, GA 
(USA), 11-14 Feb 1990). Order Number DE91011337. Source: 
OSTI; NTIS; GPO Dep. 

A sample of thirteen buildings that have received energy audits 
and are instrumented to collect end-use metered data has been 
used to illustrate the uncertainty and range of errors in end-use 
loads predicted by energy audits in commercial buildings. The anal- 
ysis focuses on audit predictions of baseline (pre-retrofit) annual 
lighting and miscellaneous equipment loads and on their impacts 
on the heating and cooling load estimates. 3 refs., 5 figs., 3 tabs. 


2980 Consumption and Utilization 
Refer also to citation(s) 16142, 17190, 17211, 17214, 17215, 17250 
17224 (ANL/PP-66994) Estimating unobserved electricity 


demand for 1983-84, use of panel data trom the Residential 
Energy Consumption Survey. Purkayastha, D.D.; Poyer, D. Ar- 
gonne National Lab., IL (USA). Feb 1989. 17p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
Order Number DE91011111. Source: OSTI; NTIS; GPO Dep. 


Recent budget cuts in a number of federal programs have 
caused major energy demand studies (such as the US Department 
of Energy's Residential Energy Consumption Survey and the 
Department of Commerce’s American Housing Survey) to be con- 
ducted less frequently than in the past. As a result, researchers 
are confronted with problems of accounting for nonsampling errors 
and missing observations. In this paper, we derive a best linear un- 
biased estimate for unobserved series of data from the panel data 
in the Residential Energy Consumption Survey. The empirical sig- 
nificance of this work lies in an effort to estimate energy demand in 
black and white households for 1983-1984, a period when the sur- 
vey was not conducted. 


17225 (DOE/EIA-0035(91/03)) Monthly energy review, 
March 1991. USDOE Energy Information Administration, Washing- 
ton, DC (USA). Office of Energy Markets and End Use. 28 Mar 
1991. 163p. Sponsored by USDOE, Washington, DC (USA). Order 
Number DE91009938. Source: OSTI; NTIS; GPO; GPO Dep. 

This document is a monthly report by the Energy Information Ad- 
ministration on the production, consumption, stocks, imports, and 
prices of the principal energy commodities in the United States. In- 
ternational energy data is also presented. 46 figs., 58 tabs. 


17226 (ORNL-6649) Transportation energy data book: Edi- 
tion 11. Davis, S.C.; Hu, P.S. Oak Ridge National Lab., TN (USA). 
Jan 1991. 314p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. (ORNL-5198-Ed.11). Order 
Number DE91010433. Source: OSTI; NTIS; GPO Dep. 

The Transportation Energy Data Book: Edition 11 is a statistical 
compendium prepared and published by Oak Ridge National Labo- 
ratory (ORNL) under contract with the Office of Transportation 
Technologies in the Department of Energy (DOE). Designed for 
use as a desk-top reference, the data book represents an assem- 
bly and display of statistics and information that characterize 
transportation activity, and presents data on other factors that influ- 
ence transportation energy use. The purpose of this document is to 
present relevant statistical data in the form of tables and graphs. 
Each of the major transportation modes - highway, air, water, rail, 


29 ENERGY PLANNING AND POLICY 
2990 Unconventional Sources and Power Generation 


pipeline - is treated in separate chapters or sections. Chapter 1 
compares US transportation data with data from seven other coun- 
tries. Aggregate energy use and energy supply data for all modes 
are presented in Chapter 2. The highway mode, which accounts 
for over three-fourths of total transportation energy consumption, is 
dealt with in Chapter 3. Topics in this chapter include automobiles, 
trucks, buses, fleet automobiles, federal standards, fuel economies, 
and household data. Chapter 4 is a new addition to the data book 
series, containing information on alternative fuels and alternatively- 
fueled vehicles. The last chapter, Chapter 5, covers each of the 
nonhighway modes: air, water, pipeline, and rail, respectively. 92 
figs., 112 tabs. 


17227 (TK-TUTK-132) Consumer behaviour and the energy 
consumption of housing companies.: Theoretical framework. 
Tanskanen, E. Tilastokeskus, Helsinki (Finland). 1987. 114p. (in 
Finnish). Order Number DE91771971. Source: OSTI; NTIS (US 
Sales Only). 

Energy is a mere instrument from the standpoint of dwelling and 
housing objectives. Thus, energy consumption should always be 
considered in relation to resident comfort and to the overall func- 
tioning of the housing company, even though low consumption in 
itself is worth strigving for not only for reasons of economy but also 
for reasons of energy supply and the environment. Energy consid- 
ered in relation to the overall functioning of the housing company is 
not only a factor in the interior climate, hot water and related costs, 
but constitutes one of the company’s main concerns, including in- 
formal exchanges of opinion, formal meetings, complaints, and 
co-ordination and performance of tasks. In considering energy- 
related measures, account should always be taken off the 
conditions in which they have been taken, of the body of informa- 
tion on which they have been based and of their meaning for the 
parties concerned. These factors form the basis for understanding 
the activity connected with energy use and for undertaking conser- 
vation measures. From the standpoint of energy consumption, 
resident comfort and the overall functioning of the housing com- 
pany, the outcome, whether good or bad, depends on to what 
extent the parties have succeeded in co-ordinating their objectives 
and are able to work within a unified frame of reference. The theo- 
retical section of the report points out that it is advisable to start 
the project with extensive statistical surveys of the variations in en- 
ergy consumption. The surveys analyse the effect on heating 
energy consumption by structural and in part, construction techno- 
logical factors (e.g. the company’s age and size, type of building, 
number of buildings, water consumption), while also determining to 
what extent consumption is connected with the form of the organi- 
zation and with the most important operating procedures. An 
in-depth analysis of the activity is carried out by interviewing the 
building manager and the service man. 
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17228 (SVF-91-1) Swedish waste management. A future 
scenario. Svenska Renhaliningsverks-Foereningen, Stockhom 
(Sweden). Jan 1991. 77p. (in Swedish). Order Number 
DE91772032. Source: OSTI; NTIS (US Sales Only). 

Different scenarios for municipal waste handling in Sweden are 
examined in this report. The following general conclusions are 
drawn: Landfills will be needed for any treatment method. Re- 
search and development are needed to ameliorate the technologies 
of waste disposal, e.g. volume reduction and emission limitation 
through compacting and biotechnology and local treatment of leach 
water. Increased sorting will only marginally reduce the landfill vol- 
umes. Sorting of hazardous waste at the source must be further 
encouraged irrespective of future treatment methods. Energy re- 
covery through incineration requires a large population base or 
regional cooperation. Anaerobic digestion can become an attractive 
alternative on long term if certain technical problems are overcome. 
In that case, smaller landfills might also be used for power genera- 
tion from methane gas. Finally, the most important possibilities to 
reduce environmental problems from waste handling in the future 
will come from technologies to avoid producing waste. (L.E.). 
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17229 (ANL/CP-72679) Computer simulation of jet penetra- 
tion and fluid mixing in a channel flow with cross-stream jets. 
Lottes, S.A.; Chang, S.L. Argonne National Lab., IL (USA). [1991]. 
11p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-9103133-3: 7. international conference 
on advanced science and technology, Argonne, IL (USA), 30 Mar 
1991). Order Number DE91010821. Source: OSTI; NTIS; GPO 
Dep. 
Multi-dimensional hydrodynamics computer codes are used to in- 
vestigate jet penetration and fluid mixing patterns of main and jet 
flows in an MHD second stage combustor. The computer simula- 
tion is intended to enhance the understanding of flow and mixing 
patterns in the combustor, which in turn may improve downstream 
MHD channel performance. A two-dimensional code is used to 
study the effects of jet angle, jet velocity, and turbulence parame- 
ters on the fluid mixing and a three-dimensional code is used to 
examine the effects of the jet port configuration and inlet swirl on 
the fluid mixing. Both codes solve the conservation equations of 
mass, momentum, and energy, in conjunction with a turbulence 
model. The mixedness (degree of mixing) of jet and main fluids de- 
pends greatly on jet angle and jet velocity. Counter-flow injection of 
jet fluid and high jet velocity are required to have a satisfactory 
fluid mixing for MHD combustor applications. 9 refs., 8 figs. 


17230 (DOE/ID-10281-Add.) Physical modeling of bubble 
phenomena, electrolyte flow and mass transter in simulated 
advanced Hall celis: Addendum to final report. Evans, J.W.; 
Shekhar, R. EG and G Idaho, Inc., Idaho Falls, ID (USA). Jul 1990. 
75p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. Order Number DE91009816. Source: OSTI; 
NTIS; GPO Dep. 

The final report, to which this report is an addendum, described 
results obtained in a physical model of an advanced Hall cell using 
inert anodes and wettable cathodes. The data were predominantly 
from measurement of the simulated electrolyte velocities obtained 
using a laser Doppler velocimeter, and were for three anode de- 
signs: a near-vertical grooved anode, a horizontal/near-horizontal 
grooved anode, and a horizontal/near-horizontal flat anode. This 
addendum to the final report contains results for an improved near- 
horizontal anode, together with some results from the other three 
anodes for comparison purposes. In addition to velocity measure- 
ments, the results in this addendum include measurements of 
mass transfer rates (at the cathode) and interpolar resistance. This 
investigation was concluded by taking videotapes of the bubbles at 
the faces of gas-evolving anodes to demonstrate the advantage of 
the grooved anode designed to facilitate the entry of the gas, bub- 
bles into the grooves. 35 figs., 3 tabs. 


17231 (DOE/ID/12735-T14) Magnetohydrodynamic projects 
at the CDIF: Quarterly technical progress report, October 1- 
December 31, 1990. MSE, Inc., Butte, MT (USA). [1991]. 16p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-881D12735. Order Number DE91011153. Source: OSTI; 
NTIS; GPO Dep. 

The Component Development and Integration Facility (CDIF) is a 
major US Department of Energy magnetohydrodynamic (MHD) test 
facility in Butte, Montana. The CDIF is operated by MSE, Inc. 
Within the national MHD program, MSE personnel are responsible 
for performing integration testing of vendor-supplied MHD power 
train components at the CDIF to support the goal of commercial- 
ization. This quarterly technical progress report presents the tasks 
accomplished at the Component Development and Integration Fa- 
cility during the first quarter of FY91. Areas of technical progress 
this quarter included: coal system development; seed system de- 
velopment; test bay modification; channel power dissipation and 
distribution system development; oxygen system storage upgrade; 
iron core magnet thermal protection system checkout; TRW slag 
rejector/CDIF slag removal project; stack gas/environmental com- 
pliance upgrade; coal-fired combustor support; 1A channels 
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fabrication and assembly; support of Mississippi State University di- 
agnostic testing; test operations and results; data analysis and 
modeling; technical papers; and projected activities. 2 tabs. 


3003 Thermoelectric Generators 


17232 (DOE/SF/18852-T1) [Design, fabricate, and provide 
engineering support for radiosotope thermoelectric generators 
for NASA’S CRHF AND CASSINI missions]: Semi-annual tech- 
nical progress report, 11 January-31 March 1991. General 
Electric Co., Philadelphia, PA (USA). Astro Space Div. [1991]. 7p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-91SF18852. Order Number DE91011024. Source: OSTI; 
NTIS; GPO Dep. 

The technical progress achieved during the period 11 January 
through 31 March 1991 on Contract DE-AC03-91SF18852.000 Ra- 
dioisotope Thermoelectric Generators and ancillary activities is 
described. The system contract consists of the following tasks: (1) 
Spacecraft Integration and Liaison; (2) Engineering Support; (3) 
Safety; (4) Qualify Unicouple Fabrication; (5) ETG Fabrication, As- 
sembly and Test; (6) GSE; (7) RTG Shipping and Launch Support; 
(8) Designs, Reviews, and Mission Applications; (9) Project Man- 
agement, Quality Assurance and Reliability; and (H) CAGO 
Acquisition (Capital Funds). The progress achieved is broken down 
into these tasks. 1 tab. 


17233 (GEPP-TIS—1185) Cascade control of vacuum hot 
presses. Grahor, E. General Electric Co., Largo, FL (USA). Neu- 
tron Devices Dept. 2 Apr 1991. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO04-76DP00656. Order 
Number DE91010322. Source: OSTI; NTIS; GPO Dep. 

In the past, all vacuum hot presses used at the Pinellas Plant for 
production of thermal-to-electric energy converters have been con- 
trolled using the MicRicon programmable controller. The MicRicon 
controller provides fully automatic control and has improved system 
reliability. The concept of automatic control is based on control 
loop theory. One major drawback in this control system is that the 
heat output is driven through the controller by the furnace tempera- 
ture, while the piece-part temperature is simply monitored and 
used to trigger alarms. The ideal mode of control is to be able to 
drive the furnace output directly with the piece-part temperature. 
This can be accomplished using cascade control. Tighter control 
can be achieved by tying in the piece-part temperature and using it 
as the primary driver of the heat output. Several clear benefits 
have been seen since the implementation of cascade control, and 
the programs are practically maintenance free. 5 figs. 


3005 Fuel Cells 
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17234 (DOE/MC/23274—2941) Development of internal re- 
forming carbonate fuel cell stack technology: Final report. 
Farooque, M. Energy Research Corp., Danbury, CT (USA). Oct 
1990. 188p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC21-87MC23274. Order Number DE91002008. Source: 
OSTI; NTIS; GPO Dep. 

Activities under this contract focused on the development of a 
coal-fueled carbonate fuel cell system design and the stack tech- 
nology consistent with the system design. The overall contract 
effort was divided into three phases. The first phase, completed in 
January 1988, provided carbonate fuel cell component scale-up 
from the 1ft® size to the commercial 4ft® size. The second phase of 
the program provided the coal-fueled carbonate fuel cell system 
(CGCFC) conceptual design and carried out initial research and 
development needs of the CGCFC system. The final phase of the 
program emphasized stack height scale-up and improvement of 
stack life. The results of the second and third phases are included 
in this report. Program activities under Phase 2 and 3 were de- 
signed to address several key development areas to prepare the 
carbonate fuel cell system, particularly the coal-fueled CFC power 
plant, for commercialization in late 1990's. The issues addressed 
include: Coal-Gas Related Considerations; Cell and Stack Technol- 
ogy Improvement; Carbonate Fuel Cell Stack Design Development; 
Stack Tests for Design Verification; Full-Size Stack Design; Test 





Facility Development; Carbonate Fuel Cell Stack Cost Assessment; 
and Coal-Fueled Carbonate Fuel Cell System Design. All the major 
program objectives in each of the topical areas were successfully 
achieved. This report is organized along the above-mentioned topi- 
cal areas. Each topical area has been processed separately for 
inclusion on the data base. 


17235 (DOE/MC/24218-2957) Solid-state proton conduc- 
tors: Final report. Jewulski, J.R.; Osif, T.L.; Remick, R.J. Institute 
of Gas Technology, Chicago, IL (USA). Dec 1990. 107p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC21-88MC24218. Order Number DE91002050. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of this program was to survey the field of solid- 
state proton conductors (SSPC), identify conductors that could be 
used to develop solid-state fuel cells suitable for use with coal de- 
rived fuel gases, and begin the experimental research required for 
the development of these fuel cells. This document covers the fol- 
lowing topics: the history of developments and current status of the 
SSPC, including a review of proton conducting electrolyte 
structures, the current status of the medium temperature SSPC de- 
velopment, electrodes for moderate temperature (SSPC) fuel cell, 
basic material and measurement techniques applicable for SSPC 
development, modeling and optimization studies. Correlation and 
optimization studies, to include correlation studies on proton con- 
duction and oxide cathode optimization for the SSPC fuel cell. 
Experiments with the SSPC fuel cells including the fabrication of 
the electrolyte disks, apparatus for conducting measurements, the 
strontium-cerium based electrolyte, the barium-cerium based 
electrolyte with solid foil electrodes, the barium-cerium based elec- 
trolyte with porous electrodes, and conduction mechanisms. 164 
rets., 27 figs., 13 tabs. 


17236 (EPRI-GS—7248, pp. 8.1-8.3) Fuel cells for electric 
generation. Brown, J.T. (Energy Research Corp., Washington, DC 
(USA)). Electric Power Research Inst., Palo Alto, CA (USA); Tech- 
nology Transition Corp., Washington, DC (USA). Mar 1991. 
(CONF-9003246—: 1. annual meeting of the National Hydrogen 
Association (NHA), Washington, DC (USA), 8-9 Mar 1990). In Tran- 
sition strategies to hydrogen as an energy carrier: First annual 
meeting of the National Hydrogen Association. Proceedings. 244p. 
Source: Research Reports Center, PO Box 50490, Palo Alto, CA 
94303. 

Hydrogen is technically the ideal fuel for fuel cell systems. When 
you don't have hydrogen directly available, a hydrogen rich synthe- 
sis gas must be made by the system for fueling the fuel cell section 
of the plant. This paper concerns electric generation fuel cell sys- 
tems, that is, fuel cell power plants for applications on electric utility 
systems. Major development programs worldwide are focused on 
three fuel cell technologies for multi-megawatt electric power plants 
- phosphoric acid (PAFC), molten carbonate (MCFC), and solid ox- 
ide (SOFC) types. Power piant system efficiencies for a number of 
prime movers as a function of system size is shown in a figure. 


17237 (EPRI-GS—7248, pp. 9.1-S.8) Chemoelectric films for 
hydrogen energy conversion. Dyer, C.K. (Bell Communications 
Research, Morristown, NJ (USA)). Electric Power Research Inst., 
Palo Alto, CA (USA); Technology Transition Corp., Washington, DC 
(USA). Mar 1991. (CONF-9003246—: 1. annual meeting of the Na- 
tional Hydrogen Association (NHA), Washington, DC (USA), 8-9 
Mar 1990). In Transition strategies to hydrogen as an energy car- 
rier: First annual meeting of the National Hydrogen Association. 
Proceedings. 244p. Source: Research Reports Center, PO Box 
50490, Palo Alto, CA 94303. 

A new phenomenon of energy conversion by very thin films ex- 
posed to a gas mixture of hydrogen and air, was described. Thin 
Pt electrodes separated a gas permeable, ionically conducting 
membrane approximately 200mm thick, when mounted on a sub- 
strate and exposed to a mixture of hydrogen and oxygen (or air) 
deliver a remarkably high voltage of 1 volt. Hitherto, this has only 
been achieved by complete separation of gases in a conventional 
fuel cell arrangement. Although the power levels developed by the 
thin-film cell are low (milliwatts) considerably greater power could 
be delivered by increasing the substrate surface are since the en- 
tire gas—electric energy conversion takes place within about 
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200mm of the substrate surface. Schemes for continuous process- 
ing are feasible with this technology therefore, and this could 
translate into very low cost fuel cells. Because a lower energy con- 
version efficiency is associated with the mixed gas operation of this 
fuel cell, applications below 1 kW are considered most appropriate 
at this early stage of development. 
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17238 (CONF-901294—Absts., pp. 53-56) Numerical analysis 
on energy saving and indoor thermal environmental effects of 
window systems. Yutani, Y. (Musashi institute of Technology, 
Tokyo (Japan)); Shukuya, M. Japan Solar Energy Society, Tokyo 
(Japan). 6 Dec 1990. 329p. (In Japanese). From 1990 Japan Solar 
Energy Society (JSES) and Japan Wind Energy Association 
(JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. In Ab- 
stracts of 1990 JSES (Japan Solar Energy Society) -JWEA (Japan 
Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only). 

In this paper we present the development of a simulation method 
for the evaluation of conventional and innovative window systems, 
and examples of example simulations performed with respect to 
such window systems. The simulation method involves calculation 
of energy saving and thermal environmental effects of window sys- 
tems, and calculation of cooling/heating loads and equivalent 
uniform temperature as a thermal environmental index. The room 
air temperature and inside wall surface temperatures are needed 
tor calculation of cooling/heating loads andequivalent uniform tem- 
perature; these values were obtained from the heat balance 
equation of control volumes within the walis and the room air, using 
the finite difference method. In winter, it was determined that double 
glazing with a low emittance coating provides a uniform equivalent 
uniform temperature distribution, and achieves a significantly re- 
duced heating load compared with single glazing. In summer, 
venetian blinds improved equivalent uniform temperature near the 
window, and reduced cooling load compared with single glazing 
with no shading or interior venetian blinds. 17 refs., 9 figs., 5 tabs. 


17239 (CONF-901294—Absts., pp. 137-140) Solar cell unified 
with building materials. Waki, M. (Sanyo Electric Co. Ltd., Osaka 
(Japan)); Honma, K.; Matsuoka, T.; Nakano, S. Japan Solar En- 
ergy Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). 
From 1990 Japan Solar Energy Society (JSES) and Japan Wind 
Energy Association (JWEA) joint conference; Kawasaki (Japan): 
6-7 Dec 1990. In Abstracts of 1990 JSES (Japan Solar Energy So- 
ciety) -JWEA (Japan Wind Energy Association) Joint Conference. 
Order Number DE91778302. Source: OST!; NTIS (US Sales Only). 

In an ordinal solar system, half of the cost is BOS including the 
inverter, a battery, a setting, constructions and so on. The subject 
of this paper is our development of solar cells unified with building 
materials. The advantage of solar cells unified with building materi- 
als is that unlike conventional solar cell modules they do not need 
support frames for mounting, and this results in the reduced cost of 
solar power generation systems. Aliso, a new type of sliding con- 
nector was developed. Various tests confirmed that solar cells 
functioned satisfactorily as solar cells, and also performed equally 
well as building materials. In order to confirm outdoor reliability, a 
photovoltaic system was constructed consisting of a mode! house 
tiled with these cells. Continuous measurements were conducted 
regarding insulation, atmospheric temperature, module tempera- 
ture, and module output power. Since installation, no substantial 
changes have been made to the module characteristics. 3 refs., 12 
figs. 
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17240 (CONF-301294—Absts., pp. 181-184) Numerical anly- 
sis on solar luminousfhermal performances of window 
systems. Shukuya, M. (Musashi Institute of Technology, Tokyo 
(Japan)); Yutani, Y.; Sunada, T. Japan Solar Energy Society, 
Tokyo (Japan). 6 Dec 1990. 329p. (In Japanese). From 1990 
Japan Solar Energy Society (JSES) and Japan Wind Energy Asso- 
ciation (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. 
In Abstracts of 1990 JSES (Japan Solar Energy Society) -JWEA 
(Japan Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only). 

Only in the case of a very small number of buildings does day- 
light contribute substantially to energy saving and the provision of 
a comfortable visual environment. Therefore, it is desirable to 
achieve a better understanding as to how daylighting systems can 
best be combined with electric lighting systems to reduce electric 
energy consumption for lighting, and of how the optical properties 
of window systems impact both electric power consumption for 
lighting and the cooling load due to solar radiation. To this end, a 
series of computer simulations were made on the energy saving 
effects of daylighting. A room was assumed to be 8 square meters, 
to be located in a Tokyo office building, and to have one daylit win- 
dow of average size. The following was determined: contro! of 
electric lighting in accordance with availability of daylight inside the 
room significantly effects energy saving; using louvered recessed 
luminaires, compared with recessed luminaires without louvers, can 
contribute to a reduction in electric energy consumption; applica- 
tion of glass having a higher daylight and lower solar transmittance 
increases the energy saving effects of daylighting. 5 rets., 8 figs., 2 
tabs. 


17241 (CONF-901294—Absts., pp. 185-188) Numerical analy- 
ses on a daylighting effects of a lightshelf. Ohashi, K. (Musashi 
Institute of Technology, Tokyo (Japan)); Shukuya, M. Japan Solar 
Energy Society, Tokyo (Japan). 6 Dec 1990. 329p. (In Japanese). 
From 1990 Japan Solar Energy Society (JSES) and Japan Wind 
Energy Association (JWEA) joint conference; Kawasaki (Japan); 
6-7 Dec 1990. In Abstracts of 1990 JSES (Japan Solar Energy So- 
ciety) -JWEA (Japan Wind Energy Association) Joint Conterence. 
Order Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

This study was conducted to compare calculated and measured 
indoor daylight illuminances due to a lightshelf, to study the relative 
importance of the lightshelf ' s length and angle, and to examine 
the lightshelf ' s impact on daylight indoor illumination compared to 
venetian blinds. The type of lightshelf used in this study is a combi- 
nation of lightshelf and venetian blinds. There was sufficient 
agreement of daylight illuminance under cloudy and partly cloudy 
sky conditions. However, the clearer the sky, the larger the difter- 
ence in daylight illuminance between measured and calculated. 
This was because the beams of sunlight did not necessarily 
behave in the manner we had assumed, and because the light re- 
flected by the surface of the lightshelf was neither ideally specular 
nor ideally diffuse. Our findings indicate that a lightshelf should be 
positioned at an angle of 0-30%, and have a length of 0.75m. Also, 
it was determined that daylight illuminance due to the lightshelf ex- 
ceed that of the venetian blinds. 7 refs., 11 figs., 2 tabs. 


17242 (CONF-910446-4) Attic testing at the Roof Research 
Center: Initial results. Wilkes, K.E.; Wendt, R.L.; Delmas, A; 
Childs, P.W. Oak Ridge National Lab., TN (USA). [1991]. 34p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 3. international symposium on roofing 
technology; Montreal (Canada); 17-19 Apr 1991. Order Number 
DE91010141. Source: OSTI; NTIS; GPO Dep. 

In 1990, a series of tests was performed on residential attics us- 
ing an attic test module built to permit research to be accomplished 
on a number of issues related to attics. This test module was used 
in the Large Scale Climate Simulator (LSCS) at the Roof Research 
Center. This combination of test module and LSCS permitted the 
Center to perform a number of studies under closely controlled in- 
terior and climatic conditions including: evaluation of uninsulated 
attic performance and comparison with previously published re- 
sults, evaluation of the thermal performance of the attic with 
loose-fill fiberglass insulation, and the identification of heat loss 
due to convective air movement through the loose-fill insulation 
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under simulated winter conditions. Testing, in general, showed rea- 
sonable agreement with previously published results for each of 
the above areas of investigation. Thermal pertormance improved 
markedly with the installation of the loose-fill insulation. However, 
the thermal performance of the loose-fill fiberglass insulation tested 
under winter conditions declined by as much as a factor of two as 
the temperature difference across the insulation increased. This 
decline in thermal performance is attributed to the initiation of con- 
vection through the insulation as the temperature declines. These 
findings were documented by both energy flow analysis using the 
LSCS guarded hot box and infrared scans of the insulation surface 
in the attic. It should be noted that the present experiments were 
performed with one type of loose-fill fiberglass insulation. Similar 
results would be expected for other products that have similar air 
flow and thermal properties. However, further testing is required to 
document the performance of the full range of insulations currently 
available. 4 refs., 8 figs., 4 tabs. 


17243 (CONF-8909205-—2) Airflow measurement techniques 
applied to radon mitigation problems. Harrje, D.T.; Gadsby, K.J. 
Princeton Univ., NJ (USA). Center for Energy and Environmental 
Studies. [1989]. 15p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG01-89CE21032. From 10. AIVC confer- 
ence on progress and trends in air infiltration research; Espoo 
(Finland); 25-28 Sep 1989. Order Number DE91011011. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During the past decade a multitude of diagnostic procedures as- 
sociated with the evaluation of air infiltration and air leakage sites 
have been developed. The spirit of international cooperation and 
exchange of ideas within the AIC-AIVC conferences has greatly fa- 
cilitated the adoption and use of these measurement techniques in 
the countries participating in Annex V. But wide application of such 
diagnostic methods are not limited to air infiltration alone. The sub- 
ject of this paper concerns the ways to evaluate and improve radon 
reduction in buildings using diagnostic methods directly related to 
developments familiar to the AIVC. Radon probiems are certainly 
not unique to the United States, and the methods described here 
have to a degree been applied by researchers of other countries 
faced with similar problems. The radon problem involves more than 
a harmful pollutant of the living spaces of our buildings — it also in- 
volves energy to operate radon removal equipment and the loss of 
interior conditioned air as a direct result. The techniques used for 
air infittration evaluation will be shown to be very useful in dealing 
with the radon mitigation challenge. 10 refs., 7 figs., 1 tab. 


17244 (CRIE-W-90010) Study on performance of heat 
pump cycle for hot tap water supply.: Comparison with steam 
cycie in combined cycle. Saikawa, M. (Central Research Inst. of 
Electric Power Industry, Tokyo (Japan)); Hamamatsu, T.; lwatsubo, 
T.; Hasegawa, H. Central Research Inst. of Electric Power Indus- 
try, Tokyo (Japan). Sep 1990. 27p. (In Japanese). Order Number 
DE91778651. Source: OSTI; NTIS (US Sales Only). 

The performance of the advanced two-stage compression heat 
pump cycle was studied which is being developed to save energy 
in hot tap water supply. After functions of an intermediate heat ex- 
changer essential to the heat pump cycle were analyzed precisely, 
the separate type cycle system was proposed which has an inter- 
mediate cooler, first-stage condenser and first-stage subcooler 
instead of the heat exchanger. As the heat pump cycle, a two- 
stage compression-intermediate condensation cycle corresponding 
to the separate type cycle, single-stage compression-bleeding 
cycle, single-stage compression cycle and two-stage compression- 
intermediate cooling cycle were examined comparing the heat 
pump cycle with the reverse cycle of steam power cycle in com- 
bined cycle power generation. As a result, the performance was 
higher in above order indicating the two-stage compression- 
intermediate condensation cycle corresponding to the most efficient 
mixed pressure-reheat cycle in steam power cycle was most effi- 
cient. 2 refs., 14 figs., 6 tabs. 


17245 (DEFU-TR-282) Experiment concerned with saving 
electricity within the housing sector - 1st year. Kofod, C.; 
Hansen, A.K. Danske Elvaerkers Forenings Udredningsafdeling 
(DEFU), Lyngby (Denmark). Feb 1990. 83p. (in Danish). Con- 
tract EM-1223/87-18;Contract EM-1223/88-17. Order Number 
DE91771871. Source: OSTI; NTIS (US Sales Only). 





EFP-87;, EFP-88. 

1500 househokers that do not use electricity for heating have 
been involved in this experiment. Some read their meters them- 
selves every month and in other cases the electricity consumption 
was registered on the radials that supplied the users. Danish elec- 
tricity supply firms were also involved in measuring activities. The 
householders were divided into four groups. One group received all 
possible means of help for reducing their use of electricity in the 
way of information, advice and the tariff was raised by 40 oere per 
kWH, the second group received all means of help except consul- 
tant services, the third all means of help except the increase in 
tariff, and the fourth was a control group. Statistics and evaluations 
were worked out on this basis. The project is described in detail 
and measurements are presented and discussed. (AB). 


17246 (DOE/SF/16733-T1) Solid state electrochromic 
“smart” windows: Final report, May 1, 1987—August 31, 1990. 
EIC Labs., Inc., Norwood, MA (USA). Mar 1991. 33p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC03-87SF16733. 
Order Number DE91011026. Source: OSTI; NTIS; GPO Dep. 

The structure under development at EIC Laboratories consists of 
a multilayer stack of thin films, incorporating the two principal elec- 
trochemically active elements, the electrochromic (EC) and counter 
electrode (CE) layers, respectively. The EC layer changes from 
colorless to a state of reduced transmission on reduction while the 
CE layer has the opposite (complementary) behavior (or is color- 
less in both oxidized and reduced states). These are separated by 
an ion conducting electrolyte. The stack is completed with top and 
bottom transparent electrodes. The major achievements are as fol- 
lows: (1) Tunable thermal emittance for the EC layer over a range 
of 0.2 to 0.8 was demonstrated, indicating the feasibility of sur- 
faces with adjustable heat transfer properties. (2) Thin film ion 
conductors based on the Li2O0/B2O3 and LiNbO, were developed 
using thermal and electron beam evaporation with ionic conductivi- 
ties >10-® S/em, fulfilling a major requirement for this component. 
(3) A variety of improved vanadium oxide-based counter electrode 
materials were demonstrated and patented which undergo re- 
versible electrochemical Li insertion reactions and which increase 
their solar transmission on reduction. (4) Devices incorporating a 
laminated Li+ conducting polymer electrolyte were demonstrated 
with bleached state visible transmittance of >65% and colored 
state transmittance of <15%. These devices were tested for >104 
complete cycles. (5) An all thin film solid state device was demon- 
strated with a visible transmission range of 65/13%, using the 
component materials developed on this program. The device was 
tested for >3000 complete cycles without degradation. A fabrication 
sequence was specified which forms the basis of initial production 
cost estimates. (6) Window modeling studies have been used to 
compare the relative performance of amorphous and crystalline 
WO3-based electrochromic structures. 10 refs., 17 figs., 2 tabs. 


17247 (DTH-LFK-F—-121-01) Evaporator construction and 
control. Phase 3: Control and data acquisition. Holst, J. Dan- 
marks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Koeleteknik. Nov 1989. 88p. (In Danish). Contract EM-1423/872.5. 
Order Number DE91771872. Source: OSTI; NTIS (US Sales Only) 

EFP-87. 

The report comprises documentation for control and data acqui- 
sition in relation to evaporators in cooling systems. Control of the 
demonstration plant, data logging and plotting of measurement 
data are described. The cooling system contains an evaporator, a 
compressor and a water cooled condensator. Measuring takes 
place with the help of a computer which also controls the number 
of compressor rotations and the extension of the expansion valve. 
There are three computer programs which operate at the same 
time. The first controls the number of compressor rotations and the 
expansion valve opening, the second controls the data logger con- 
nected to the measuring transductor and the third plots the 
measured data on the screen and printer. (AB). 


17248 (DTH-LV-90-1) Highly insulated light wall elements 

with a high thermal capacity. Korsgaard, V. Danmarks Tekniske 

Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. 1990. 92p. 

(In Danish). Contract EM-1213/87-1;Contract EM-1213/701-04-01. 

Order Number DE91771856. Source: OSTI; NTIS (US Sales Only). 
EFP-87. 
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The aim was to develop a highly insulated, light wall with a high 
thermal capacity using less materials and with lower construction 
costs and to optimally utilize the materials properties of the materi- 
als. (CLS). 


17249 (DTH-LV-214) Combined heat and moisture transfer 
in building constructions. Rode Pedersen, C. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. 
Sep 1990. 139p. Order Number DE91771854. Source: OSTI; NTIS 
(US Sales Only). 

A description of the theory for combined heat and moisture 
transport needed for calculations of the hygrothermal behavior of 
composite building constructions. The theory takes advantage of 
the similarities between the governing equations for transient trans- 
fer of heat, vapor and liquid moisture. A computer program, 
MATCH - Moisture and Temperature Calculations for Constructions 
of Hygroscopic Materials, has been developed on the basis of this 
theory. A special procedure called "Alternating Parameters implicit 
method” (API) was used to handle the coupled equations efficiently. 
MATCH is a 1-dimensional model that accounts for moisture trans- 
port by vapor diffusion and liquid suction. The advantage of the 
ability of the numerical model, in an empirical way, to account for 
the hysteriesis in the sorption and suction curves for the materials 
are dealt with. It turns out that the accurate description of hystere- 
sis is without important effect on the results for constructions 
exposed to a naturally varying climate. Another application is the 
simulation of drying experiments performed in the laboratory on ini- 
tially vacuum saturated specimens of aerated concrete. Various 
problems with diffusive moisture intrusion into the cavity of fiat 
roofs are analyzed after it has been concluded that ventilation of 
air spaces in the roof cavity should be avoided. A special kind of 
vapor retarder, the Hygro Diode, is describe and calculations show 
how it may help preventing moisture probiems. The modes of heat 
transfer in wet, permeable insulation are discussed. Analyses con- 
centrate on the effect of the release or uptake of enthalpy when the 
moisture changes phase. The latent heat transfer may, for shorter 
periods, contribute to the total heat transfer by the same amount 
as the heat conducted through the insulation. (CLS) 50 refs. 


17250 (ECN-C—90-056) Penetration of central heating boil 
ers: Energy saving and environment friendly boilers in houses. 
Bais, J.M.; Kant, A.D.; Rouw, M. Netherlands Energy Research 
Foundation, Petten (Netherlands). Dec 1990. 113p. (In Dutch). Or- 
der Number DE91767322. Source: OSTI; NTIS (US Sales Only). 

The project ‘Penetration options for new energy efficient and en- 
vironment friendly heating techniques in the housing construction’ 
aims at the calculation of market shares of heating techniques in 
houses for variable conditions. These conditions can be of eco- 
nomic, technical and social-scientific nature. The project concerns: 
a literature survey of prognoses of the housing supply, the heat de- 
mand, heating types and the number of individual central heating 
(ICV) boilers as well as a market segmentation based on property 
of the houses; a quantitative market research of the market section 
replacement/rebuilding by owners/occupants with regard to ICV 
boilers by means of Discrete Choice Anaiysis. Based on three pol- 
icy scenarios the market shares and the penetration of ICV boilers 
can be determined by means of the analysis of data from the 
quantitative market survey; and, the calculation of the market 
shares of ICV boilers in the section new housing and replacement/ 
rebuilding in rented houses, based on the same three scenarios as 
mentioned above and by means of the so-called Internal Interest 
Rate (IRV). 27 figs., 22 refs., 42 tabs., 2 apps. 


17251 (ETDE-mf-1769192) Low-energy houses. Ecological 
construction and living with environmentally compatible 
building materials. Stadt Detmold (Germany, F.R.); Arbeitsge- 
meinschaft fuer Zeitgemaesses Bauen e.V., Kiel (Germany, F.R.). 
Apr 1990 20p. (in German). Order Number DE91769192. Source: 
OSTI; NTIS (US Sales Only). 

This booklet is a federal project of the energy officer of Detmold 
and the Arbeitsgemeinschaft fuer Zeitgemaesses Bauen e.V. in 
Kiel. The cause for it was the beginning of the Detmold promo- 
tional program for low-energy houses which has been presented to 
the public at the end of April 1990 at the consumer fair WISA in 
Bielefeld-Sennestadt with the special exhibition ‘ecological con- 
struction and living’. It aimed at introducing a wider public to the 
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possibilities of low-energy construction and at contributing to the 
spread of this method of construction in the Westphalian region 
also outside the catchment area of the Detmold program. After a 
short introduction to the subject of low-energy houses six examples 
for wall structures are presented. These comply with all thermal in- 
sulation requirements of the promotional program for low-energy 
houses of Detmold, as by the way also with that of the promotional 
programs of the Laender Hessen and Schleswig-Holistein as well 
as of the Stadtwerke Hannover. They are constructed with different 
bearing, insulating and covering materials. Their structures and 
material combinations are only exemplary and are to serve as 
stimulation. The thermal insulation standard for exterior walls of 
low-energy houses can also be attained with other structures and 
material combinations. (orig./UA). 


17252 (ETDE-mf-1769194) Energy-conscious building de- 
sign. A guide and a procedure tor the calculation of the heat 
demand of buildings. Studien zur Energiepolitik in Hessen. Insti- 
tut Wohnen und Umwelt GmbH, Darmstadt (Germany, F.R.); 
Hessisches Ministerium fuer Wirtschaft und Technik, Wiesbaden 
(Germany, F.R.). Aug 1990 148p. (In German). Order Number 
DE91769194. Source: OSTI; NTIS (US Sales Only). 

The guide ‘energy-conscious building design’ aims at limiting 
from an economical and environmental point of view the energy 
consumption when using buildings. This is necessary in order to: 
ensure an economically justifiable use of the means when 
constructing and using a building, improve the protection of the en- 
vironment from avoidable pollutants from energy supply, guarantee 
the protection of the building structure and thermal comfort in resi- 
dential buildings, avoid damage due to excessive energy 
consumption. The guide is an aid for the exploitation of the consid- 
erable energy conservation potential in the field of new buildings 
as well as of retrofitting of old buildings. (orig.). 


17253 (EUR-12740, pp. 205-208) Energy monitoring of 
buildings: A way to compare passive solar buildings with the 
existing building stock. Antinucci, M.; Bongiorno, N.; Sciuto, S. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). Directorate General Telecommunications, Information 
Industries and Innovation; Commission of the European 
Communities, Ispra (Italy). Joint Research Centre. 1990. (CONF- 
8901216—-Summ.: 1. meeting of the European working group on 
solar thermal plant monitoring; 2. meeting of the European working 
group on solar thermal plant monitoring, Ispra (italy); Ispra (italy), 
26 Jan 1989; 21-22 sep 1989; CONF-8909406-). In Nonnuclear 
energies: European Working Group on Solar Thermal Plant Moni- 
toring. Proceedings of the 1st and 2nd meeting. 228p. Source: 
OSTI; NTIS (US Sales Only); Office for Official Publications of the 
European Communities, 2, rue Mercier, L-2985 Luxembourg. 
CONPHOEBUS collaborates with ENEL-CRTN in the energy 
analysis of the ENEL building stock, and in the design of new 
low-energy buildings. To this purpose the authors have gathered in- 
formation about geometry, structure and fueVelectricity annual bills 
of more than 100 buildings, collecting format sneets filled by the 
users. This information was used for a statistical analysis, and to 
separate the different energy consumptions. A first selection of the 
most energy consuming buildings was made. The selected build- 
ings will be checked, by monitoring, to verify the analysis made in 
the first phase and to confirm the need of energy saving actions. 
To this aim the authors will install a system of monitoring and data 
acquisition, able to give information on the comfort level of some 
typical areas of the building and on the global energy consumption. 


17254 (HPTC—28) Heat pump spread promotion communi- 
cation conference.: Collection of lectures in first Hokkaido 
block conference. Heat Pump Technology Center of Japan, Tokyo 
(Japan). 2 Feb 1990. 57p. (In Japanese). Order Number 
DE91778712. Source: OSTI; NTIS (US Sales Only). 

The Heat Pump Technology Center of Japan which is a funda- 
tional juridical person, having established Heat Pump Spread 
Promotion communication Conference as one of its businesses, 
held the First Hokkaido Block Conference on 2 February, 1990. 
The present report is a record, collecting the contents of lectures, 
given in that Conference, and of which the main subject is regard- 
ing the utilization of heat pump in the cold region. Five lectures 
being given therein, the first one, given by Prof. Ochifuji, Hokkaido 
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University, was entitled “Air conditioning and heat pump utilization 
in the cold region”, which generally explained problems, proper to 
the cold region, principle and categories of heat pump, heat pump 
as utilizing the waste heat, etc. The second one explained neces- 
sity of leveling the electric power and thermal storage facilities for 
it, and particularly, crystal liquid ice thermal storage, called CLIS, 
and other systems in economical efficiency, etc. The third one did 
scroll inverter heat pump, developed for the special use in the cold 
region. The fourth one did small gas engine heat pump. The fifth 
one did new heat pump system by screw compressor, together 
with shown examples of utilizing it for the snow thawing. 21 refs., 
58 figs., 17 tabs. 


17255 (HPTC—28, pp. 1-16) Air Conditioning in cold region 
and utilization of heat pump. Ochifuji, N. (Hokkaido University, 
Sapporo (Japan). Faculty of Engineering). Heat Pump Technology 
Center of Japan, Tokyo (Japan). 2 Feb 1990. (In Japanese). In 
Heat pump spread promotion communication conference. 57p. Or- 
der Number DE91778712. Source: OSTI; NTIS (US Sales Only). 

Hokkaido and Tohoku District being about four times and two 
times, respectively as large as all Japan in average quantity of 
fuel. used for the air heating, the buildings there, as structured 
thermally insulated and aerially tightened, must be of a high quality 
environment with ventilation, aerial cleanness, etc. From the 
viewpoint that the heat pump, as able to utilize the low density en- 
ergy,is appropriate exactly for the air heating in such a cold district, 
the heat pump was introduced in principle, categories and charac- 
teristics, problems of thermal source, and recent topics. With 
highness in temperature level of existing thermal source and low- 
ness in that of air heating, the heat pump is thermodynamically 
explainable to be high in coefficient of performance (ratio of added 
quantity of heat on the high temperature side to the input power 
from the exterior). It is therefore the most important to maintain 
high quantity thermal sources, generally such as air, water, soil 
and waste water. Artificial waste heat is thermal source, the most 
noticeable as that in the cold region for the future. For example, lo- 
cal air conditioning system, utilizing waste heat from the subway 
operation, in Sapporo Station is taken notice of for its worldwidely 
first materialization. 21 refs., 21 figs., 6 tabs. 


17256 (HPTC—28, pp. 17-23) Leveling technique by thermal 
storage system. Inoue, Y. (Takenaka Komuten Co. Ltd., Tokyo 
(Japan)). Heat Pump Technology Center of Japan, Tokyo (Japan). 
2 Feb 1990. (In Japanese). In Heat pump spread promotion com- 
munication conference. 57p. Order Number DE91778712. Source: 
OSTI; NTIS (US Sales Only). 

From the viewpoint of utilization ratio of facilities, it is extremely 
important to supply the electric power, by leveling its demand, 
changing seasonally, and day and night. For that leveling, explana- 
tion was made of thermal storage system for the air conditioning 
use. The thermal storage methodically comprises utilization of sen- 
sible heat of liquid and solid, latent heat of change and transition in 
phase, and that of chemical reaction heat and dilution heat, and 
other various ones. However, its most representative method is 
storage method of glacial heat, though having various problems, 
inclusive of lowering in coefficient of thermal transfer due to the 
freezing. One of the storage methods of glacial heat, called “crystal 
liquid ice system” is characterized by high efficiency, high ratio of 
filling with ice, etc., through floating microfine ice, 50 to 150mi- 
cronm in diameter, with use of special aqueous solution. Through 
system comparison, among the turbo-refrigerator, heat pump, 
glacial heat storage and other different methods, in a certain exam- 
ple of hotel, the glacial heat storage method is half as high as the 
turbo-refrigerator method in unit cost for the electric power, in case 
of load, long in annual operation time. 6 figs., 4 tabs. 


17257 (HPTC—28, pp. 25-32) Scroll inverter heat pump 
package. Omura, H. (Hitachi Airconditioning and Refrigeration Co., 
Tokyo (Japan)). Heat Pump Technology Center of Japan, Tokyo 
(Japan). 2 Feb 1990. (in Japanese). In Heat pump spread promo- 
tion communication conference. 57p. Order Number DE91778712. 
Source: OSTI; NTIS (US Sales Only). 

Air-cooled heat pump heater, as quickly lowering in heating ca- 
pacity bwlow — 7 centigrade, could not be used without other 
supplemental air heating in the cold region in the past. To over- 
coming it, heat pump package by a new scroll compressor was 





developed by Hitachi Air Conditioning and Refrigeration Corpora- 
tion, and has already attained to more than 300, in actually 
delivered number of units. The present report introduced its sum- 
mary and operational test result. Its important characteristics are 
the fact that its internal gas does not leak, because it confines 
sucked air within space, enclosed by the fixed scroll and rotating 
scroll, and compresses/exhausts it toward the vortical center, which 
does therefore not necessitate the structure, locating both the high 
pressure part and low pressure part adjacent to each other, inside 
the compressor as rotary or reciprocating. In other words, the low- 
ering in atmospheric temperature more and more enlarges the 
difference between both the high and low pressures, increases the 
leakage, and accordingly, lowers the air heating capacity. For 
example, the scroll compressor is higher even by 20% than the re- 
ciprocating compressor in air heating capacity at — 5 centigrade in 
atmospheric temperature. 9 figs., 3 tabs. 


17258 (HPTC—28, pp. 33-38) Small gas engine heat pump 
for use in cold region. Sugimoto, M. (Hokkaido Gas Co. Ltd., 
Sapporo (Japan)). Heat Pump Technology Center of Japan, Tokyo 
(Japan). 2 Feb 1990. (in Japanese). In Heat pump spread promo- 
tion communication conference. 57p. Order Number DE91778712. 
Source: OSTI; NTIS (US Sales Only). 

2 to 15HP small gas engine heat pump air conditiononers were 
developed by the Research Association for Gas Engine Heat Pump 
System in 1987 and are being widely used. While, there existing, 
in principle, lowering in efficiency, aggravation in starting character- 
istics, frosting and other problems in the cold region, introduction 
was made of small gas engine heat pump air conditioners, newly 
developed by Hokkaido Gas for use in the cold region. They being 
ranged 2 through 15HP in type, commercially sold, that of SHP 
type is 2550 to 4000kcli/h and 9400 to 18700kcalVh in refrigerating 
capacity and air heating capacity, respectively. They are character- 
ized by highness in utilization efficiency due to recovering/utilizing 
the exhaust heat from the engine, difficulty in being influenced by 
the atmospheric temperature, due to mitigating the lowering in per- 
formance of heat pump in the very cok period, and earliness in 
rising. Apart, those characteristics are added with unnecessariness 


of cooling tower installation, water administration, defrosting be- 
cause of exhaust heat effect, etc. In the future, they aim at further 
lowering in cost, functional diversification and simplification of 
maintenance. 7 figs., 1 tab. 


17259 (HPTC—28, pp. 39-53) Utilization technology of heat 
pump for use in cold region. Kobayashi, Y. (The Hokkaido Elec- 
tric Power Co. Inc., Sapporo (Japan)). Heat Pump Technology 
Center of Japan, Tokyo (Japan). 2 Feb 1990. (in Japanese). In 
Heat pump spread promotion communication conference. 57p. Or- 
der Number DE91778712. Source: OSTI; NTIS (US Sales Only). 

Introduction being made of low temperature water heat source 
heat pump, newly developed for the countermeasures against low- 
ering in efficiency, frosting and other technical problems, at the 
time of utilizing the aerial heat source in the heat pump utilization 
in the cold region, its road heating and other snow thawing-related 
uses in Hokkaido were shown, together with a few examples for 
other purposes. The low temperature water heat source heat pump 
was materialized by the development of single screw type 
compressor and full liquid type heat exchanger. The former materi- 
alized, by combination of screw rotor and gate rotor, the suction 
and delivery, controllable without valves, while the later is so struc- 
tured for the refrigerant to evaporate outside the flow pipe of heat 
source water, for boiling and heat transferring, as to become even 
10 times as high as the dry type heat exchanger in heat transfer 
coefficient. The low temperature water heat source heat pump 
gives a high efficiency, more than 7.0 in coefficient of performance. 
For example, assuming the hot water to be utilized to be 25 centi- 
grade in temperature, its coefficient of performance is 7.25 and 
6.50 at 8 and 3 centigrade, respectively in temperature of heat 
source water. 15 figs., 3 tabs. 


17260 (KTM/E-D-190) The evaluation of profitableness of 
energy conservation measures. Lepistoe, A. (Valtion Teknillinen 
Tutkimuskeskus, Otaniemi (Finland). Saehkoe- ja automaatiotekni- 
ikan Lab.). Kauppa-ja Teollisuusministerio, Helsinki (Finland). 
Energiaosasto. 1991. 36p. (in Finnish). Order Number 
DE91771962. Source: OSTI; NTIS (US Sales Only). 
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The efficiency rate of public investment subsidies has been as 
low as 10% in building sector. In industrial sector the efficiency rate 
has been better, some 25-60%. This means that the decrease of 
energy consumption by 1% or 0.3 Mtoe or 400 million Fmk would 
cost the tax payers 1000-2400 million Fmk or 3-7 p/kWh (saved) if 
the subsidies are forwarded to industrial sector and in the worst 
case 6000 million Fmk if the subsidies are given to building sector 
(the share of subsidies is supposed to be 205 of total investments). 
From the energy economy point of view the reparation of existing 
buildings seem not to be economic. From the consumer's energy 
bill point of view the profitabeleness has not been good enough ei- 
ther. The consumer's demand for internal rate of return is more 
than 30% This shows that the reparation of existing building stock 
has to be based on other arguments than consume’s energy bill, 
too. This exercise shows that one needs to develope the methods 
to carry out energy conservation investments. The exercise gives 
also some hints that different kind of public conservation measures 
(energy price, norms, subsidies etc.) have to be compared care- 
fully with each other. 


17261 (KTM/E-D-192) Electric heating in large buildings: 
A prefeasibility study. Erkioe, E. (Ekono, Helsinki (Finiand)). 
Kauppa-ja Teollisuusministerio, Helsinki (Finland). Energiaosasto. 
1991. 74p. (In Finnish). Project KTM-274/881/86. Order Number 
DE91771961. Source: OSTI; NTIS (US Sales Only). 

The utilization of heating electricity is part of a comprehensive 
energy supply whole, so that heating electricity cannot distinctly be 
separated from other uses of energy. Among the factors influenc- 
ing the expenses of heating electricity are its timing and 
coincidence with other energy uses simultaneously or not coinci- 
dently. The buildings under study are in active use (ventilation, 
among others, on) most often during the daily hours of weekdays 
and even during this time the demand for heating energy concen- 
trates on the coldest winter days and hours. On the one hand, the 
project examines the energy price level of electric heating in ser- 
vice buildings in accordance with the current electricity tarifts, and 
on the other hand, on a cost basis starting from the structure of the 
energy supply. The annual average price level of heating elecricity 
is to vary in ordinary service buildings most probably between 0.32 
FIM/kWh and 0.45 FIM/kWh (price level of 1990) if the heating 
method is direct uncontrolled electric heating. In winter, during the 
daily hours of weekdays, the price level of heating electricity is 
most likely to be of the order of 0.55-0.70 FIM/kWh. The price level 
of electric heating varies case by case. If the use of heating elec- 
tricity can effectively be cut down during a national peak load 
situation, the price level of heating electricity may be lower. If the 
use of heating electricity focuses more than usual on the peak load 
moment of other uses of electricity, the energy price level can be 
considerably higher than what is presented above. 


17262 (NEI-DK-521) Heated air and passive solar energy 
in old peoples homes: Old peoples centre Skraenten, Soen- 
derborg. Housing association of 6.12.1942. Esbensen 
Raadgivende Ingenioerer, Soenderborg (Denmark). Dec 1990 43p. 
(In Danish). Contract EM-1213/88-16. Order Number DE91771915. 
Source: OSTI; NTIS (US Sales Only). 

EFP-88. 

A Danish housing association has initiated the construction of an 
exciting old people's home consisting of 21 community and 24 tra- 
ditional residences and a day centre. 18 of the shared residences 
stretch on each side of a glass covered street the roof of which 
functions as a collector of passive solar heating and covers a 
shared recreation area. A hot air unit involving heat recovery is in- 
stalled in each home and the temperature is the same in every 
residence. Hot air is blown in through the ceilings. Measuring prin- 
ciples are described and results given, these show that room 
temperatures are stable (about 23 degrees centigrade) and the air 
quality is satisfactory with a comfortable amount of moisture con- 
tent. Overall energy consumption in the houses on the covered 
street is 10% lower than in the other homes. The fact that the el- 
derly residents like to leave their doors open into the street may be 
the reason that energy consumption was not reduced further. The 
residents are content with the quality of the indoor air and are very 
pleased that the street has been covered in with glass as this con- 
tributes to their enjoyment of a broader social life. (AB). 
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17263 (NEI-F-131) Daylight lamps in general interior light- 
ing. Halonen, L.; Nikki, M.; Rinta-Filppula, J. Helsinki Univ. of 
Technology, Espoo (Finland). Illuminating Lab. 1986. 92p. (In 
Finnish). Order Number DE91771967. Source: OSTI; NTIS (US 
Sales Only). 

The aim of the study is to find out is there or is there not good 
reasons for increasing usee of the daylight lamps in general 
interior lighting. The properties of these lamps was studied by com- 
paring the data received from the lamp manufacturers and sales 
representatives. Sepctroradiometric measurements was made to 
fluorescent daylight lamps of seven different types. The non-visual 
effects of daylight was studied by means of published research 
reports and other literature. Differences of the spectral power distri- 
bution between different lamp types was estimated by taking into 
consideration the potential health effects. Particular attention was 
paid to the UV radiation. Measurements indicate that differences of 
spectral power distributions in visible region are very small be- 
tween different types of the luxe daylight lamps. These daylight 
lamps simulate quite well the natural daylight in the visible region 
of the spectrum. However, the relative UV emission of the daylight 
lamps is much lower than the UV emission of natural daylight. By 
equal illuminance level, the costs of de luxe daylight lamps are 1.5- 
2 times the costs of the ordinary fluorescent lamps. The harmful 
effects of the daylight are better known than the health benefits. 
The daylight can produce a large number of harmful photobiologi- 
cal effects on human skin and eye. On the other hand, the daylight 
has some significant health benefits according to many research 
reports. However, known medical facts do not support more exten- 
sive use of daylight lamps. Right amount and right spectral 
composition of light human health needs, is not known. Non-visual 
effects of light should be studied more extensively. The most 
important area is medical research of the effects of spectral distri- 
bution of light. The known health effects should be applied more for 
the light source examinations. The amount of ultraviolet radiation in 
indoor working environment is important research area as well. 


17264 (NEI-FL-133) The use of heat pumps in dwelling 


houses equipped with gravity ventilation. Viljanen, T. (Suunnit- 


telurengas, Helsinki (Finland)); Kuusikoski, 7. Kauppa-} 

Teollisuusministerio, Helsinki (Finland). Energiaosasto. 1988. 67p. 
(In Finnish). Project KTM-345/881/83. Order Number DE91771968. 
Source: OSTI; NTIS (US Sales Only). 

The research was with a view to developing a feasible method 
for equipping gravity ventilated apartment buildings so as to satisfy 
updated technical norms. This applies both to improving ventilation 
levels and energy consumption levels. The means chosen involve 
adaptation of the heat pump assisting normal gravity ventilation. 
The research was carred out by using prototype structures and 
studying the effect of installing a heat recovery spray unit at the 
head of the gravity stack. Heat was regained direct by the needle 
tube-evaporator. It was possible to reduce the temperature of ex- 
haust air about 10 deg C. The research also investigated the need 
of ancillary fans in the spray unit and the need for air inlets in 
dwellings. The heat pumps are not profitable when the present en- 
ergy prices are in effect. When the heat pumps were installed the 
development energy prices was diferent. 


17265 (NEI-FI-135) The improvement of the energy econ- 
omy of the industrial bulidings using modern control systems. 
Yrjoelae, J. (Projekti-insinoeoerit Oy, Vantaa (Finland)); Heikkinen, 
L. Kauppa-ja Teollisuusministerio, Helsinki (Finland). Ener- 
giaosasto. 1988. 86p. (in Finnish). Project KTM-239/881/86. Order 
Number DE91771969. Source: OSTI; NTIS (US Sales Only). 

The purpose of this study was to determine the potential for sav- 
ing energy in small to mid-sized industries through the operation of 
the facilities HVAC control system. The results of this study are 
based on on-site measurements. Beyond the scope of this report 
are process industries where a very small fraction of the energy 
required for heating is used by the HVAC facility. The potential sav- 
ings possible with HVAC control system improvements is a very 
strong function of the type of industry considered. The machine as- 
sembly industry, for instance, offers the greatest savings. The 
wood-manufacturing and food industries also offer impressive sav- 
ings. It is estimated that the total national energy savings possible 
through control system improvements amounts to 88 TWh/year or 
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63 million marks/year. The report considered six ways of improving 
the HVAC control system. They are: application of a demand- 
controlled HVAC system, waste heat utilization control, control 
system upgrading integration of process and HVAC control sys- 
tems, gasburning radiative heater control and DDC control. The 
actual industries that were involved in the study included: a printer, 
a couple of machine assembly facilities, a rubber manufacturer, a 
pharmacutical manufacturer, a food preparation facility and a pro- 
ducer of prefabricated concrete products. With the aid of these 
measurements and calculations, it is possible to save significant 
amounts of energy with a very small investment. The greatest sav- 
ing occured when the HVAC control system was set up to eliminate 
waste by using a demand-controlled philosophy. In many instances 
it was discovered that there were significant flaws in the HVAC 
system and control system. Mostly these were the result of inade- 
quate maintenance or careless installation. 


17266 (ORNL/CON-316) Assessment of Weatherization As- 
sistance Program needs for improved residential measure 
selection techniques. Gettings, M.B.; Kolb, J.O. Oak Ridge Na- 
tional Lab., TN (USA). Feb 1991. 52p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. Order 
Number DE91010783. Source: OSTI; NTIS; GPO Dep. 

This report documents a study conducted by the Oak Ridge Na- 
tional Laboratory (ORNL) to evaluate the current measure selection 
techniques and needs of agencies within the Weatherization Assis- 
tance Program (WAP). The study precedes initiation of a project to 
revise and upgrade the current means of selecting energy conser- 
vation measures for low-income single- and multi-family housing 
and includes recommendations for the revision. Issues relevant to 
the formation of the revised audit procedures are discussed. Cur- 
rently available audits are reviewed. No single- or multi-family audit 
program was found capable of fulfilling the current needs of the 
WAP. Recommendations include the separate development of 
single- and mutt-family audits. Addition of specific features to the 
single-family audit is recommended, including (1) measure ranking 
unique to each eligible house, (2) heating and cooling equipment 
measures, (3) cooling envelope measures, (4) means of determin- 
ing the amount of infiltration work to be performed, (5) potential for 
customizing and simplifying to meet local needs, and (6) imple- 
mentation on either a personal computer or as an alternate manual 
technique. A single-family audit development plan is proposed 
which includes examination of several existing programs as poten- 
tial starting points. Recommendations related to the development 
of a WAP multi-family audit include examination of several existing 
private programs for possible use by state WAP agencies express- 
ing the greatest need and further study of the DOE supported 
programs ASEAM and CIRA as possible starting points for a DOE 
procedure. Early identification of approved multi-family measures 
and their applicability to various building stock, equipment types, 
and fuels is also recommended. 34 refs., 1 fig., 6 tabs. 


17267 (ORNL/FTR-3889) [Air flow patterns within bulld- 
ings}: Foreign trip report, April 7-14, 1991. Harrje, D.T. Oak 
Ridge National Lab., TN (USA). 24 Apr 1991. 6p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91011271. Source: OSTI; NTIS; GPO Dep. 

The seventh Annex 20 meeting had, as its principal purpose, the 
finalization of the many deliverables due prior to the end of 1991. 
The eighth, and final meeting of Annex 20, will take place in Ot- 
tawa in September 1991, in conjunction with the annual conference 
of the air Infiltration and Ventilation Centre. That conference will 
provide for the presentation of approximately 23 papers describing 
activities of the two subtasks of this annex. In addition to the 
conference papers, a series of reports and more than 80 annex- 
related documents are available, or will be made available, by 
November 1991. A number of the topic areas were summarized in 
a forum on the last day of this experts meeting. One of the most 
comprehensive documents that is a direct result of Subtask 2 is 
the 300-page Measurements Techniques guide for the optimization 
of air flow patterns within buildings. More than 40 experts from 14 
countries were active at the working meeting at Aachen, divided 
between the two subtasks. 


17268 (PNL-SA-17029) Maintaining adequate data capture 
rates from remote sites with end-use monitoring equipment. 





Stoops, J.L. Pacific Northwest Lab., Richland, WA (USA). Jun 
1989. 11p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC06-76RL01830. (CONF-890609-8: 1989 ASHRAE an- 
nual meeting, Vancouver (Canada), 25-28 Jun 1989). Order 
Number DE91011335. Source: OSTI; NTIS; GPO Dep. 

The End-use Load and Consumer Assessment Program (EL- 
CAP) being conducted for a regional utility has over 20,000 
sensors installed in 550 buildings located in Washington, Oregon, 
Idaho, and Montana. Maintaining pertect data capture rates from 
these installations is an impossible task. Even extremely high rates 
of reliability result in significant numbers of failures every week. 
Procedures to handle the flow of problems and corrective actions 
have been developed and implemented at a laboratory during the 
past four years. In this paper, the process used to maintain ade- 
quate performance from the field-installed sensors and data 
collection equipment will be documented. Some of the more signifi- 
cant problems and solutions that have been developed will be 
explained. The establishment of maintenance queues, assignment 
of priorities and development of reliable field procedure will be pre- 
sented. Several components of the procedures developed at the 
laboratory are critical to maintaining reliable operation of the 
network of instrumented sites. The way in which these project ele- 
ments interact to result in identification of the problem sites will be 
explored. The key objective of this paper is to discuss how a lim- 
ited staff copes with maintaining adequate operational pertormance 
from the data collection system installed in the field. 


17269 (SV-VU-F-90-9) A simplified method for calculation 
of energy conservation through heat pumps in electrically 
heated houses. Amnell, G. Vattenfall Utveckling AB, Aelvkarieby 
(Sweden). 19 Nov 1990. 32p. (in Swedish). Order Number 
DE91772034. Source: OSTI; NTIS (US Sales Only). 

The calculations are made for air-to-air heat-pumps installed in 
electrically heated houses. The energy consumption of the electric 
appliances are estimated from the size of the family and the 
degree of equipment. The energy consumption is differentiated ac- 
cording to ten climate zones in Sweden and corrected to normal 
year temperatures. The calculation method is general and indepen- 


dent of type and size of the heat pump. (L.E.). 


17270 (SV-VU-F-90-10) The laboratory for efficient elec- 
tricity use. A project for system and component analysis in 
the heating area: Report from the first year of activity. Lars- 
son, Mats. Vattenfall Utveckling AB, Aelvkarieby (Sweden). 18 Nov 
1990. 31p. (In Swedish). Order Number DE91772035. Source: 
OSTI; NTIS (US Sales Only). 

The project includes component testing, experiments in an 
uninhabited one-family house with direct electric heating, and con- 
sultancy for innovators in the field. During the first year, 37 project 
ideas were treated. The most important conclusion are: There 
exists no technology that permits the substitution of an electric ra- 
diator system for a water or air borne system to a reasonable cost. 
Partial conversion through the installation of a heat source with a 
simple distribution system (air heat pumps), is still the economically 
best way to reduce the electricity consumption. Air-to-air heat 
pumps installed in an electric radiator equipped house can reduce 
the consumption by about 40%. The control of electric radiators 
from the 70s is primitive, and gives rise to problems in a partial 
conversion. Windows with very good thermal insulation have been 
tested (U greater than 1.0), which, if installed in great numbers, 
could give important conservation effects. (L.E.). 


17271 (SV-VU-F-90-13) The Diod window, an experimental 
evaluation. Karlsson, Bjoern; Allden, B. Vattenfall Utveckling AB, 
Aelvkarieby (Sweden). 30 Nov 1990. 16p. (in Swedish). Order 
Number DE91772033. Source: OSTI; NTIS (US Sales Only). 

The DIOD-windows is a double-glazed window, where one of the 
panes is made from radiation absorbing glass with an emission 
suppressing coating on the inner surface. The window is mounted 
so that it can be easily turned to have the absorbing pane facing 
the exterior or the interior. In the first (summer) orientation, the 
window will transmit 40% of the solar radiation to the interior of the 
building, in the second (winter) orientation, 60% of the radiation will 
be transmitted. Test of the window are reported here. It is esti- 
mated that the window can reduce the cooling need by 150-200 
kWh/m? in a typical office. (L.E.). 
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17272 (SV-VU-F—-91-2) Heat pump in the Aakeshov castle: 
Operating experience using chlorine free working fluid. Lund- 
stroem, A. Vattenfall Utveckling AB, Aelvkarleby (Sweden). 23 Jan 
1991. 10p. (In Swedish). Order Number DE91772037. Source: 
OSTI; NTIS (US Sales Only). 

The ground source heat pump at Aakeshov Castle, Sweden, 
with a heat power rating of 35 kW has been operating with a 
chlorine-free working fluid for two heating seasons (R152a). The 
operating experiences are positive, no problems occurred and a 
COP of 2.5 was achieved. (L.E.). 


17273 (SV-VU-S-—90-32) Field tests and life time studies 
one-tamily house heat pumps 1982-1989. Spante, L. Vattenfall 
Utveckling AB, Aelvkarieby (Sweden). 6 Aug 1990. 27p. (in 
Swedish). Order Number DE91772038. Source: OSTI; NTIS (US 
Sales Only). 

Heat pump installations in one-family houses were monitored for 
several years in order to follow performance, economy and service 
needs. The results show that heat pumps with operating times less 
than 40000 hours normally do not show any loss of performance. 
Causes for impairment of the performance may be minor leaks of 
working fluid or fouling of heat exchanger surfaces. The COP aver- 
aged 2.0-2.4 for air-to-air heat pumps and 2.2-2.6 for ground 
source heat pumps. (L.E.). 


17274 (VTT-ETRR-2) Object-oriented energy economical 
analysis and designing programs. Talonpoika, R. (Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). Yhdyskunta- ja raken- 
nussuunnittelun Lab.); Bjoerk, B.; Penttilae, H.; Heikkinen, L.; 
Kalliomaeki, P. Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). LVi-tekniikan Laboratorio. 1990. 156p. (In Finnish). Project 
KTM-300/881/87. Order Number DE91771964. Source: OSTI; 
NTIS (US Sales Only). 

Data transfer methods between thermal simulation programs and 
building object-oriented database program has been clarified in this 
research. Thermal simulation programs need very much different 
kind data influencing on building’s thermal balance for instance ge- 
ometrical and thermal information about structures. Nowadays 
dominant practice is to read these input data from drawings and ta- 
bles and to input them manually into simulation programs. 
Useableness of programs and reliability of results would get re- 
markable better if the input data needed in building’s modelling 
could to be transferred automatically into simulation programs from 
building’s product model database. The data produced in the build- 
ing’s CAD-designing phase would be stored only once in the 
product model database after which data could be utilized in other 
designing phases. A prototype program, where two different ther- 
mal simulation programs were connected to the building’s product 
model database was built up in the research. The building (Kontula 
healthcenter) was modelled into the relational database according 
to principles of building's RATAS-product model. The input data 
needed by the simulation programs were transferred automatically 
from building's product model database. From this pilot research 
can be concluded that direct data transferring between building’s 
product model database and thermal simulation program could re- 
markable improve the useableness and the reliability of the thermal 
simulation programs. Precondition for this is further development of 
the building’s standardized product mode! and the thermal simula- 
tion programs. 


17275 (VTT-ETRR-3) Energy saving concepts tor blocks 
of flats and office buildings. Nyman, M. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). LVI-tekniikan Laboratorio. 1990. 
56p. (in Finnish). Project KTM-300/881/87. Order Number 
DE91771958. Source: OSTI; NTIS (US Sales Only). 

The study deals with energy consumption in the building stock 
and in different types of buildings. In addition production and use 
of energy is dealt with. Measures for energy saving in new and 
future buildings has been considered. The time period of the con- 
sidered measures has been years 1990-2005. Possibilities for 
energy saving in the present building stock has not been dealt 
with. Energy saving measures in single family houses has been left 
out the scope of this study as well, since they are dealt with in 
other projects of the ETRR-research program. The price of energy 
has been kept independent of type of production of energy. In the 
calculations energy cost for heating has been 25 p/kWh (0.05 
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ECU/kWh) and for electricity 50 p/kWh (0.1 ECU/kWh) in new 
buildings, but these prices are presumed to be double in the future. 
point of view has been private-economical. The energy saving 
measures have been tested by calculation in the LVIS-2000 (an- 
other research program) standard buildings and energy savings 
have been presented as marks (FIM) per square meter and year. 
Only a few of the compared measures proved to be economical. 


17276 (VTT/LVIS2000-2) The effects of air temperature and 
other indoor climate factors on work productivity. Tammelia, 
E. (Tyoeterveyslaitos, Helsinki (Finland)). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). LVi-tekniikan Laboratorio. 1990. 
54p. (in Finnish). Order Number DE91771954. Source: OSTI; 
NTIS (US Sales Only). 

LVIS-2000 Research Programme. 

The aim of the study was to review the effects of air temperature 
and other indoor climate factors on work productivity and to find 
out whether a wider experimental study on this subject is 
necessary in Finland. The effects of hot conditions on human per- 
formance have been widely investigated in laboratories. Generally 
the aim has been to find the exposure limits in which people can 
work without harm to their health and to determine the mechanism 
on which the performance loss in based. According to these stud- 
ies the performance in mentally demanding and also in very simple 
tasks deteriorates at a temperature above 33 deg C. The results 
are partly contradictory, which is due to numerous confusing fac- 
tors related to the studies and to many other factors affecting 
performance, e.g. thermal characteristics, time of exposure, type of 
task, level of arousal, skill and motivation of the worker. Most of 
the studies near the range of comfort have dealt with the effects of 
air temperature on learning. These studies have been conducted in 
schools, in observation classrooms and in laboratories. Perfor- 
mance began to deteriorate at an air temperature of 27 deg C or 
more. There are only few studies concerning the effects of thermal 
conditions on productivity in office work. In some studies mild ther- 
mal stress has resulted in a lowered performance and in others no 
differences have been found. Well motivated persons may be quite 
unaffected by mild thermal stress. Mild heat stress increases the 
degree of experienced symptoms and fatigue and decreases work 
satisfaction. There is no evidence suggesting that a temperature 
other than that found comfortabie by the majority will produce more 
work output. 


17277 (VTT/LVIS2000-3) Finnish air conditioning system: 
First phase. Railio, J. (Suomen limateknillinen Toimialayhdistys ry, 
Helsinki (Finland)). Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). LVI-tekniikan Laboratorio. 1990. 66p. (in Finnish). Order 
Number DE91771955. Source: OSTI; NTIS (US Sales Only). 

LVIS-2000 Research Programme. 

The objective in the first phase of the project Finnish air condi- 
tioning system has been to define the features and needs for 
development of the systems. The main aim of a Finnish air condi- 
tioning system is to produce a high class, individual indoor climate. 
The system can be applied to the new Finnish building techniques 
and it is flexible and economical. In addition to individual control 
the indoor climate should be draughtless and noiseless. These ba- 
sic demands lead to numerous technical performance criteria; 
operability on a large range, flexibility due to design, prefabrication, 
high quality and hygienic materials and esthetics of components 
which are visible. A quality assurance system is needed to ensure 
successful building process from design to operation. Different 
technical solutions were estimated in an analyses, which ended up 
to suggestions for future work with four basic alternatives: variable 
air volume flow (VAV), fan coil-system, ceiling cooling (panels) and 
room units (absence of products on the market has lead to poor 
technical/economical estimates). 


17278 (VTT/LVIS2000-5) The effects of nonunitorm thermal 
conditions on thermal comfort: Literary survey. Iimarinen, R. 
(Tyoeterveysiaitos, Helsinki (Finland). Fysiologian osasto). Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). LVI-tekniikan Labora- 
torio. 1990. 98p. (In Finnish). Order Number DE91771965. Source: 
OSTI; NTIS (US Sales Only). 

LVIS-2000 Research Programme. 
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Draught is still the most common complaint in thermal indoor 
climate in spaces for human occupancy, although the mean air ve- 
locities in modern working environments are usually below 
recommended limits. The air velocity fluctuations and turbulence in- 
tensity are the most probable factors affecting the sensation of 
draught, while the direction of uniform air flow has a negligible 
effect. In dwellings and in working environments the turbulence in- 
tensity is much higher than in most of the studies on air velocity, 
which have been taken as the basis for the present standards. The 
greatest risk for draught is found in spaces with air conditioning. 
The changes in air humidity usually do not cause a sensation of 
discomfort unless the high humidity is combined with the elevated 
temperatures near the upper limit of the comfort zone. Step 
changes of a few degrees in air temperatures of separate enclo- 
sures do not cause notable thermal discomfort because people 
adapt rapidly to prevailing neutral temperatures and only the in- 
stantaneous temperature affect thermal comfort. On the contrary, 
vertical temperature gradients cause discomfort; air temperature 
differences of 3-4 K between neck and ankle are still acceptable. 
When the difference is a few degrees greater, acceptance is only 
about 30 to 60%. Radiation draught due to cold walls and ceilings 
is very uncomfortable as well as thermal assymmetry caused by 
warm ceilings. Warm walls cause less discomfort. In laboratory 
studies even 10 K vector temperatures have been acceptabie. In 
studies conducted in work spaces, however, thermal assymmetry 
of even 2 to 3 K has caused complaints of thermal discomfort. 


17279 (VTT/LVIS2000—8) Demand controlled ventilation 
systems for dwelling houses of the future: Summary report. 
Luoma, M.; Kohonen, R. Valtion Teknillinen Tutkimuskeskus; Espoo 
(Finland). LVI-tekniikan Laboratorio. 1990. 110p. (in Finnish). Order 
Number DE91771956. Source: OSTI; NTIS (US Sales Only). 

LVIS-2000 Research Programme. 

The starting point for the development project concerned with ve- 
nilation systems in residential buildings was that the occupant is 
regarded as the ventilation system user on the basis of three stud- 
ies. In a study which approaches occupant activity from a 
socio-psychological standpoint, dwelling ventilation developed on 
the minimum functionality principle functions satisfactorily without 
the occupant playing any active role. On the other hand, the occu- 
pant is in a position to regulate the ventilation if he so desires. The 
minimum functionality principle can be technically implemented us- 
ing a variable airflow ventilation system. Other objectives were set 
for the variable airflow system besides the airflow booster facility. 
The system should not be susceptible to external interference fac- 
tors. Ventilation efficiency should be good, especially in living 
spaces. The system should be economically efficient with regard to 
energy. It should be possible to modify the system at a later date. 
In the development project associated with industrial component 
construction, the ventilation systems have been classified accord- 
ing to the decentralisation principle and operational functions. From 
this extensive classification, three system types the centralized 
supply and extraction system, the centralized extraction system 
and the dwelling-specific ventilation system were selected for de- 
tailed analysis. Technical performance requirements for the design 
components of the three system types examined are presented. 
The components are the terminal equipment, the ductwork, the air- 
handling unit and the control and regulation unit. The technical 
performance requirements, were obtained with the aid of a com- 
puter simulation. 


17280 (VTT-TUTK-688) The critical moisture and tempera- 
ture conditions for mold fungi in construaction. Viitanen, H. 
(Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Puulab.); 
Ritschkoff, A.C. Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). May 1990. 67p. (in Finnish). Order Number DE91771950. 
Source: OSTI; NTIS (US Sales Only). 

The mould problems in buildings are caused primarily by water 
leakages and construction defects. The moisture conditions needed 
for the spore gemination and the mycelial growth are lower for the 
mould fungi than for the brown-rot fungi. The relative humidity is 
more important than the water content of the growth media for the 
spore germination and mycelial growth of mould fungi. The dam- 
ages caused by moulds are mainly colour, smell and health 
disadvantages. Mould fungi do not significantly effect on the wood 





strength. The moisture and temperature conditions are the most 
important environmental factors which regulate the development of 
the mould fungi. In this study the moulds grew rapidly in higher hu- 
midities (RH bigger than 95%) and at temperatures between +20 
and +40 deg C. At RH below 90% the growth of mould fungi was 
slower and the lowest RH level for mould growth on pine and 
spruce sapwood was 80%, where growth was very slow and could 
be detected only using microscopy after 12 weeks’ incubation. No 
growth of mould fungi was found at a RH of 75% at any tested 
temperature after 12 weeks’ incubation, nor at +20 deg C after one 
year incubation. At +5 and +10 deg C mould growth could be 
detected visually only at RH above 96 to 98% after 12 weeks’ incu- 
bation. At higher temperatures (+25 to +40 deg C) mould growth 
was faster and the needed relative humidity was lower than that at 
lower temperatures. In addition to moisture and temperature there 
are other environmental factors which regulate the spore germina- 
tion and the mycelial growth. The most important of these factors 
are the chemical composition of the growth media, pH-values, the 
ventilation and the gas composition of the air. 


17281 (Y/IA-193) Ozone treatment of cooling water, results 
of a full-scale performance evaluation. Coppenger, D.G.; 
Crocker, B.R.; Wheeler, D.E. Oak Ridge Y-12 Plant, TN (USA). 
Jan 1989. 27p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840S21400. Order Number DE91011146. 
Source: OSTI; NTIS; GPO Dep. 

This paper is the first technical status report of a continuing eval- 
uation of ozone treatment for cooling tower water. Data will be 
presented that illustrate the results of ozone treatment in a 3400- 
ton air-conditioning cooling system at the Oak Ridge Y-12 Plant. 
Heat-transfer data and equipment inspections confirm that a 
threshokd surface temperature exists, below which heat-exchange 
surfaces remain free of mineral scale. Heat-exchange surfaces that 
exceed the temperature threshold experience calcium carbonate 
scaling. The temperature threshold effect may explain why ozone 
treatment has been reported as a successful treatment for air- 
conditioning cooling towers but has not been successful in higher 
temperature process cooling systems. Plans for future ozone inves- 
tigations will be discussed. 15 refs., 6 figs., 6 tabs. 


3202 Transportation 
Refer also to citation(s) 16518, 16531, 16547, 17226, 17426, 18949 


17282 (ANL/CP-72295) The potential role of maglev in 
short-haul airline operations. Johnson, L.R. Argonne National 
Lab., IL (USA). [1991]. 6p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-9104211-—1: Elec- 
tro international conference and exhibition, New York, NY (USA), 
16-18 Apr 1991). Order Number DE91010813. Source: OSTI; 
NTIS; GPO Dep. 

Intercity travel is predominately by commercial air transport. 
However, airports are becoming increasingly congested at a time 
when there is often substantial local opposition to the expansion of 
airport infrastructure because of the environmental impacts. This 
paper explores the potential for integrating high-speed maglev sys- 
tems into the airport infrastructure, but more importantly into airline 
operations. 7 refs., 2 figs. 


17283 (ETDE/JP-mf-1778700, pp. 66-81) Countermeasures 
against global warming by Japanese automobile industry. 
Konno, M. (Japan Automobile Manufacturers Association Inc., 
Tokyo (Japan)). Japan Automobile Research Inst., Tokyo (Japan). 
16 Nov 1990. 107p. (in Japanese). In Automobiles and global envi- 
ronment problem workshop. Order Number DE91778700. Source: 
OSTI; NTIS (US Sales Only). 

Taking importance into consideration of the global environment 
problem, the Japan Automobile Manufacturers Association, Inc., 
having established the Study Group on Global Environmental Prob- 
lems in August, 1989, consolidated its basic interpretation, 
pertaining to contribution, etc. which must be made for that prob- 
lem by the automobile circles. The present report summarized that 
interpretation. Technical controntation, to restrain the greenhouse 
effect gas from exhausting, comprises efforts, aiming at lowering in 
automobile fuel cost, introduction of replacing energy, campaign to 
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enlighten the drivers, curtailment in use of specific fleon and mate- 
rialization of smooth automobile traffic. While political problems 
comprise cooperative system arrangement among the governmen- 
tal, scholastic and industrial circles, propulsion in technological 
development, assisting measures in finance and taxation, improve- 
ment in traffic system on the roads and propulsion in scientific 
elucidation against the warming. Those problems are to be dis- 
cussed and propelied. Now that, for example, many epoch-making 
inovations are being technologically fulfilled for the fuel cost, 
technological development is aimed at of further heightening in effi- 
ciency, lowering in air resistance and lightening in weight. 20 figs. 
11 tabs. 


17284 (ETDE-mf—1782123) Development, construction and 
testing of an advanced three-phase propulsion system for a 
locomotive with GTO inverted rectifiers and new three-phase 
asynchronous travelling motors. Final report. Asea Brown 
Boveri AG, Mannheim (Germany, F.R.). 18 Jul 1990 174p. (in Ger- 
man). Contract TV 8511. Order Number DE91782123. Source: 
OSTI; NTIS (US Sales Only). 

From the development project resulted the drive system with the 
13 SG 10 power converter components, the 12 VW 01 control unit, 
protection 12 VS 01 and travelling motor QD 345-6. The system is 
in application on four locomotives of construction series 1003 of 
the RAG at this time. The successful trial operation has shown that 
the development objective was achieved so that the compiled ex- 
periences can be used for configuration of future locomotives with 
three-phase drive engineering. The power converter of the 13 SG 
10 type comprises the traction converter, the brake positioner, 
stand-by converter, as well as the complete cooling system. The 
relevant control unit with the 12 VW 01 type designation was 
planned as a constituent of the MICAS traffic control system, 
equally the protective device ofthe 12 VS 01 type. All components 
are described individually. (orig.). 


17285 (KTWE-D—191) Energy savings in traffic, technical 
possibilities. Alppivuori, K. (Valtion Teknillinen Tutkimuskeskus, 
Espoo (Finland). Tie- ja Liikennelab.); Himanen, V. Kauppa-ja Teol- 
lisuusministerio, Helsinki (Finland). Energiaosasto. 1991. 73p. (in 
Finnish). Project KTM-6/881/90. Order Number DE91771963. 
Source: OSTI; NTIS (US Sales Only). 

The fuel consumption of passenger cars can be reduced in 
many ways. Decreasing the drag coefficient cuts down on the 
consumption with 3-10% calculated on the basis of the total con- 
sumption of passenger cars. Decreasing the cubic capacity of the 
engine with 200 ccm reduces the consumption with 12-24%. Intro- 
duction of small city cars (engine capacity of less than 660 ccm) 
gives a reduction of 8-13%, changing over to diesel engines gives 
a reduction of 20-32% and to small two-stroke engines a reduction 
of 30%. Changing over to electric cars in cities and in the short- 
distance traffic of cities would reduce the consumption of liquid fuel 
in traffic with passenger cars with 30-40%, but it would require us- 
ing of the power of six power plants (total 3000 MW) for charging 
in the night-time. The consumption of liquid fuel of buses varies 
considerably according to the bus and the driving conditions in 
question. Developing of the qualities of a car may produce a sav- 
ing of 5-15% in its energy consumption. Additionally, optimized use 
of a car can produce a saving of 5-10%. In future, the boundary 
between delivery vans and lorries may blur when new types of dis- 
tribution systems will be introduced. The possibilities of saving fuel 
will be considerably good, up to 30-49% for delivery vans and light 
lorries, and 20-30% for heavy lorries. The development of traffic is 
a result of the traffic policy of the public administration and the 
behaviour of private people. Background factors are various mea- 
sures of car manufacturers and marketing organizations. The 
prevailing development will lead to a steady growth of consumption 
of liquid fuel in the traffic. 


17286 (NE!I-DK-528) Carpooling. Planenergi S/I, Aarhus 
(Denmark). Dec 1990 64p. (in Danish). Order Number 
DE91771934. Source: OSTI; NTIS (US Sales Only). 

The Danish Ministry of Energy initiated an experiment in carpool 
ing in a Danish suburb in Jutland. The aim was to investigate the 
attitude of car owners to the idea of sharing cars when travelling 
from their homes to their places of work. The conclusion drawn 
was, that a centrally coordinated car pooling system would not 
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have any significant effect with regard to reducing traffic between 
suburbs and larger towns. The idea of personal freedom to choose 
when to use their cars showed itself to be of great importance to 
car owners. Some were bound by unconventional working times 
and no-one liked to experience limits to flexibility. Yet, in America 
similiar experiments took place from the seventies to the nineties 
and the results were definitely positive. The authors claim that this 
was because the period of experimentation was longer, that experi- 
ments were many and covered a wide variety of alternative 
methods of carpooling. (AB). 


17287 (ORNL/FTR-3885) [Tomorrow's clean and fuel effi- 
cient automobiles}: Foreign trip report, March 24—March 29, 
1991. Duleep, G. (Energy and Environmental Analysis, inc., Arling- 
ton, VA (USA)). Oak Ridge National Lab., TN (USA). 16 Apr 1991. 
6p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91010885. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Traveler attended the Conference on Tomorrow's Clean and Fuel 
Efficient Automobiles and participated in all the sessions concern- 
ing automotive technology. Traveler also attended some of the 
sessions that dealt with market factors and economic or regulatory 
measures to provide energy conservation in the transportation sec- 
tor. Finally, traveler presented two papers, one on future fuel 
economy to 2010, and the second on the factors affecting trans- 
portation energy conservation in Asian countries. 
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Refer also to citation(s) 16143, 16235, 16405, 16475, 16542, 
17154, 17244, 17341, 17345, 17346, 17348, 17365, 17408, 17414, 
17417, 17863 


17288 (ANL/CP-72104) Separation techniques for auto 
shredder residue. Bonsignore, P.V.; Jody, B.J.; Daniels, E.J. Ar- 
gonne National Lab., IL (USA). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
9102106—1: 1991 annual congress of the Society of Automotive 
Engineers (SAE), Detroit, Ml (USA), 26-27 Feb 1991). Order Num- 
ber DE91010701. Source: OSTI; NTIS; GPO Dep. 

Disposal of automobile shredder residue (ASR), remaining from 
the reclamation of steel from junked automobiles, promises to be 
an increasing environmental and economic concern. Argonne Na- 
tional Laboratory (ANL) is investigating alternative technology for 
recovering value from ASR while also, it is hoped, lessening landfill 
disposal concerns. Of the ASR total, some 20% by weight consists 
of plastics. Preliminary work at ANL is being directed toward 
developing a protocol, both mechanical and chemical (solvent dis- 
solution), to separate and recover polyurethane foam and the 
major thermoplastic fraction from ASR. Feasibility has been 
demonstrated in laboratory-size equipment. 10 refs., 2 figs. 


17289 (ANV/ESD/TM-14) Treatment of hydrogen sulfide 
waste gas: Annual report for Fiscal Year 1990. Gorski, A.J.; 
Daniels, E.J.; Harkness, J.B.L. Argonne National Lab., IL (USA). 
Jun 1990. 62p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. Order Number DE91011518. 
Source: OSTI; NTIS; GPO Dep. 

Conventional technology for the treatment of hydrogen sulfide 
(H2S) waste gas converts the H2S to elemental sulfur and water. A 
new technique using microwave energy to form a nonequilibrium 
plasma converts the H2S to elemental sulfur and valuable hydro- 
gen gas. The new technology is described, and the results of 
experimental work and economic evaluations are presented. The 
effects of other gas species on the H2S plasma are also consid- 
ered. This new technology has a long-term potential for saving 40 
to 90 x 10'* Btu/yr in the refining industry, which translates into an 
economic savings of $500 to 1000 x 10®/yr. Furthermore, this 
technology also appears to produce fewer environmental emissions 
than does conventional technology. 7 refs., 12 figs., 12 tabs. 


17290 (CONF-9003250—Summ.) Advances in industrial sep- 
arations technologies. Humphrey (J.L.) and Associates, Austin, 
TX (USA). 1 Aug 1990. 54p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC07-901D12920. From U.S. Department 
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of Energy workshop on advances in industrial separations tech- 
nologies; Orlando, FL (USA); 22 Mar 1990. Order Number 
DE91010101. Source: OSTI; NTIS; GPO Dep. 

The objective of this workshop was to obtain expert opinion on 
separation technologies expected to save significant amounts of 
energy in the chemical, petroleum, and related process industries. 
Experts were divided into five groups according to their areas of 
specialty: (1) Distillation, (2) Extraction, (3) Adsorption, (4) 
Membranes, and (5) Novel Processes. The Distillation Group rec- 
ommended the development of a new generation mass transfer 
device for distillation columns which would be more efficient than 
existing structured packings. Also highly rated were heat integra- 
tion, catalytic distillation, and advanced process control. The 
Extraction Group focused on reducing solvent usage (or solvent to 
feed ratio) as the critical parameter which reduces energy con- 
sumption. Solvent usage may be reduced by: (1) increasing 
distribution coefficient and (2) improving extraction efficiency. It 
was suggested that the harnessing of Marangoni effects would be 
one way to increase extraction efficiency. The group noted the im- 
portance of extraction in environmental applications such as the 
extraction of organics from industrial wastewaters and sludges. The 
Adsorption Group concluded that better experimental data are 
needed on complex mixtures. Such data would result in more 
energy-efficient systems and reduce the degree of over-design. Ad- 
sorbents by design, process modeling, more efficient regeneration 
strategies, and the development of a master data base rounded 
out the high priority selections. The Membranes Group selected 
anti-fouling, membrane reactors, high temperature applications, oil- 
water separations, and natural gas upgrading as key technologies 
and applications which deserved high priority ratings. The Novel 
Processes Group considered  interfacial-based separations, 
combined field processes, hybrid processes, reaction-based sepa- 
rations, and freeze concentration crystallization as high priority 
technologies on which to focus. 9 figs., 11 tabs. 


17291 (CONF-9010166—) DOE model conference on waste 
management and environmental ‘restoration: Proceedings. 
USDOE, Washington, DC (USA). [1990]. 343p. Sponsored by US- 
DOE, Washington, DC (USA). From 6. annual Department of 
Energy model conference on waste management and environmen- 
tal restoration; Oak Ridge, TN (USA); 29 Oct - 2 nov 1990. Order 
Number DE91010951. Source: OSTI; NTIS; INIS; GPO Dep. 

Reports dealing with current topics in waste management and 
environmental restoration were presented at this conference in six 
sessions. Session 1 covered the “Hot Topics” including regulations 
and risk assessment. Session 2 dealt with waste reduction and 
minimization; session 3 dealt with waste treatment and disposal. 
Session 4 covered site characterization and analysis. Environmen- 
tal restoration and associated technologies wee discussed in 
session 5 and 6. Individual papers have been cataloged sepa- 
rately. 


17292 (CONF-9010367—) Proceedings of the 1st annual 
conference of the Japan Society of Waste Management Ex- 
perts. Japan Society of Waste Management Experts, Tokyo 
(Japan). 29 Oct 1990 455p. (In Japanese). From 1. annual confer- 
ence of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

This book includes the lectures and studies presented at the 1st 
annual conference of the Japan Society of Waste Management Ex- 
perts, which was held at Kitatopia on October 29 and 30, 1990. 
Two symposiums were held under the subjects of Can Resources 
Recycling Pay and Wide-Area Waste Disposal Schemes, followed 
by a total of 14 sessions of study presentation. This book carries a 
total of 11 lectures given at the symposiums and a total of 97 stud- 
ies presented at the study presentation sessions under various 
subjects such as recycling and reutilization of inorganic and or- 
ganic waste, waste management activities and participation of 
citizens in them, raw sewage treatment digestor chamber, treat- 
ment of seepage water from landfil site, characteristics of waste 
generation, waste collection, planning and management of com- 
bustion facilities, combustion treatment by gas, dioxin and other 
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problems resulting from combustion treatment, planning and man- 
agement of landfil site, and control and treatment of hazardous 
materials including heavy metals. 


17293 (CONF-9010367-, pp. 35-36) Present situation of and 
problems with disposal of industrial waste. Suzuki, Y. Japan 
Society of Waste Management Experts, Tokyo (Japan). 29 Oct 
1990. 455p. (In Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

The report outlines the present situation of industrial waste dis- 
posal and discusses various problems associated with it. Long 
distance transfer of industrial waste is currently at issue. In particu- 
lar, residents in pefectures in the Kanto and Tohoku districts have 
been reacting strongly to the transfer of industrial waste from the 
metropolitan area into them for disposal. An agreement was made 
under administrative guidance of the government to establish a 
system for prior negotiations on the disposal of waste transferred 
from outside. This is intended to reduce the volume of such waste 
by instructing business establishments to take responsibility for 
their waste. However, this prior negotiation system seems inappro- 
priate. If stress is placed on the responsibility of these business 
establishments, the highest priority should be given to taking mea- 
sures to lead them to take that responsibility. For this, prefectural 
governers and mayors should have talks across the prefectural and 
municipal borders to discuss, for example, the mutual effects of 
their plans. Basically, it is administrative organizations that should 
take the responsibility for industrial waste disposal. The so-called 
manifest system seems to work effectively. 


17294 (CONF-9010367-, pp. 45-48) Improvement of soft 
waste soil generated from shield tunneling works. Miura, S. 
(Konoike Construction Co. Ltd., Osaka (Japan)); Nitta, Y.; Kawan- 
ishi, J. Japan Society of Waste Management Experts, Tokyo 
(Japan). 29 Oct 1990. 455p. (in Japanese). From 1. annual confer- 
ence of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of the 
1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

Waste soil generated from mud-pressure shield tunneling works 
is often in the form of mud-like soft soil which is difficult to dispose 
of. In the present report, a study is made in an attempt to develop 
a soft soil improving system in which resin with strong water ab- 
sorbing capability is continuously added to and mixed with soft soil 
in the rear part of a shield machine at an appropriate addition and 
mixing rate relative to the soil discharge rate of the shield machine 
so that the soil becomes easy to handle. Tests are made first using 
such water absorbing resin, and results show that addition of only 
several kilograms per cubic meter of soft soil followed by mixing for 
only 1-2 min can improve the soil very rapidly. Then, the screw 
convoyer for soil discharge provided in the rear part of a shield 
machine is modified so that soil can be mixed with resin at a 
proper rate relative to the shield tunneling rate. Tests demonstrate 
that this equipment can improve continuously and rapidly soft soil 
generated from shiled tunneling works. 2 refs., 11 figs., 1 tab. 


17295 (CONF-9010367-, pp. 49-52) Recycling of waste 
concrete. Honda, A. (Osaka City University, Osaka (Japan)); Ya- 
mada, M.; Kawamoto, H.; Kondo, K. Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

The report outlines the existing methods for recycling waste 
concrete and describes results of studies aimed at its efficient uti- 
lization. At present, the most practical and useful way appears to 
be to remove cement material to provide reciaimed aggregate for 
concrete. In a test, pretreatment is performed to crush concrete 
into pieces of 40mm or less, followed by another run of treatment 
in a machine which is designed to press the concrete pieces 
against each other efficiently. This process is found to produce 


easily aggregate with a water absorption coefficient of 3 percent or 
less which meets the Japanese Industrial Standards (JIS) on ag- 
gregate for concrete. It is also found that fine aggregate with a 
water absorption coefficient of 4 percent can be produced, though 
it is not conformable to JIS. Other promissing applications of waste 
concrete include the use of separated fine power as filler for as- 
phalt mixtures and use of separated fine powder and low-quality 
waste concrete as material for roadbed. 


17296 (CONF-9010367-, pp. 53-56) Fine puiverization of 
waste FRP and its application to cement material. Kojima, A.; 
Furukawa, S.; Nakamura, S.; Asada, T. Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

A study is carried out in an attempt to recycle waste FRP in the 
form of a mixture with cement-based inorganic material. It is very 
difficult to cut FRP, which is reinforced with glass fiber or carbon 
fiber, into pieces, but its pulverization is achieved here by using 
specially designed cutting equipment under proper cutting 
conditions. The pulveraized FRP thus obtained is then used as ag- 
gregate (instead of sand) in preparing mortar material. A test is 
made using a mixture of proper amounts of pulverized FRP, ce- 
ment and other required materials to produce light-weight mortar, 
and good results are obtained. In another test, a mixture of ce- 
ment, pumice and pulverized FRP is used to prepare material for 
producing hollow blocks, and the flexural and compressive 
strengths of the blocks obtained are measured. Results demon- 
strate that even those hollow blocks which contain 50% pulverized 
FRP can have a required compressive strength. 1 fig., 3 tabs. 


17297 (CONF-9010367-, pp. 57-60) Mixture of industrial 
waste oxidized titanium and reduced slag trom electric 
furnace used as hydraulic material. Honda, A. (Osaka City Uni- 
versity,,, Osaka (Japan). Faculty of Engineering); Kuwayama, T.; 
Yamada, M.; Ikezaki, H. Japan Society of Waste Management Ex- 
perts, Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. 
annual conference of the Japan Society of Waste Management Ex- 
perts (JSWME); Tokyo (Japan); 29-30 Oct 1990. in Proceedings of 
the 1st annaul conference of the Japan Society of Waste Manage- 
ment Experts. Order Number DE91778366. Source: OSTI; NTIS 
(US Sales Only). 

Slag released from an electric furnace consists mainly of waste 
steel. There are two types of slag, namely, oxidized slag and 
reduced slag. Reduced slag, which is generally in the form of pow- 
der, is difficult to recycle as compared with oxidized slag. However, 
with a hydraulicity, some reduced siag is expected to be useful as 
hydraulic material. Test results obtained here show that the hy- 
draulic properties of reduced slag powder can be improved by 
mixing it with gypsum and that the resultant mixture can serve to 
improve the prooperties of soft clay. Another study is made to de- 
termine the potential, as hydraulic material, of mixtures of reduced 
slag powder and waste gypsum material with a high gypsum con- 
tent released from an oxidized titanium production process. The 
hydraulicity is found to develop as a result of the formation of a hy- 
drate of calcium aluminate which is contained in the slag. Addition 
of water to the hydrate and gypsum cause the formation of ettrin- 
gite, leading to an increased uniaxial compressive strength. These 
findings indicate that the above-mentioned mixture can be useful to 
improve the hydraulic properties of coal ash to be disposed of at 
landfill sites. 5 refs., 5 figs., 1 tab. 


17298 (CONF-9010367—, pp. 61-64) Development of ce- 
ramic material from rice straw. Okumura, S. (Fukuoka Industrial 
Research Institute, Fukuoka (Japan)); Mizuki, E.; Saito, H. Japan 
Society of Waste Management Experts, Tokyo (Japan). 29 Oct 
1990. 455p. (In Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 
Waste rice materials such as rice hulls contain about 17-22 per- 
cent silica, which has the features of being porous, large in surface 
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area, amorphous, and highly reactive. By ashing, the silica content 
can be increased to as high as 97 weight percent. It has been 
pointed out, however, that rice straw contains carbon in large 
amounts, leading to difficulties in adjusting the carbon-silica ratio to 
a desired value. In the present study, an attempt is made to 
develop silicon carbide based ceramic material by achieving an op- 
timum carbon-silica ratio using an enzyme to make cellulose and 
other organic substances soluble and removable. Another investi- 
gation is made on the effectiveness of cooking-crushing treatment 
using aluminum sulfate as catalyst. Ezyme-treated samples are 
carbonized in a nitrogen atmosphere and baked in an argon atmos- 
phere to produce silicon carbide. The carbon and silica contents are 
measured, and good results are obtained. 3 refs., 6 figs., 2 tabs. 


17299 (CONF-9010367-—, pp. 65-68) Outline of major issues 
associated with fishery waste. Hase, N. (Fisheries Agency, 
Tokyo (Japan)); Aizawa, M. Japan Society of Waste Management 
Experts, Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. 
annual conference of the Japan Society of Waste Management Ex- 
perts (JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of 
the 1st annual conference of the Japan Society of Waste Manage- 
ment Experts. Order Number DE91778366. Source: OSTI; NTIS 
(US Sales Only). 

The term “fishery waste” was first used in 1989 as the name of a 
committee under the Fisheries Agency, namely, the Fishery Waste 
Disposal Policy Committee. It is generally refers to used FRP 
boats, fishing nets, foamed polystyrene boxes for fish storage, and 
shells. There are a variety of international fishery waste problems 
including lost and discarded fishing nets as well as domestic ones 
including used FRP boats and oyster shells. The Fisheries Agency 
has been active in taking different fishery waste related measures 
such as the implementation of various surveys, educational pro- 
jects, administrative activities, construction of-processing facilities, 
development of fishing gear made of decomposable material, and 
collection of waste. The Fishery Waste Disposal Policy Committee 
was established in 1989 with members from various fishery organi- 
zations, industrial organizations concerned and local governments. 
It announced the Proposals for Fishery Waste Disposal after mak- 
ing studies on methods for effective disposal of fishery waste that 
is difficult to process properly. 2 figs. 


17300 (CONF-9010367-, pp. 69-72) Development of wet- 
stirring type specific gravity difference separation equipment. 
Nagata, K. (Waseda University, Tokyo (Japan). School of Science 
and Engineering); Kimura, H.; Sato, M. Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (In 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

It has been pointed out that waste butteries are causing various 
problems associated with mercury contamination of soil and 
air.And many efforts are being made to reduce the mercury content 
and collecting and recycling used butteries. Effects of stirring and 
other methods on the separation performance of equipment are in- 
vestigated in this study, which is carried out as part of a research 
project aimed at developing wet-stirring type specific gravity difter- 
ence separation equipment for separation and collection of button 
type butteries by making use of the fact that objects in stirred parti- 
cle layers go up or down according to their diference in specific 
gravity. Testing is performed using a device in which stirring blades 
are fixed horizontally while the container is rotated. Good results 
are obtained and high separation performance is achieved. The 
apparent specific gravity of fluid medium can be adjusted properly 
by adding particles which are equal in particle size but diffrent in 
specific gravity, suggesting that the device can be applied to ob- 
jects in a wide rage of specific gravity. The work is still continuing 
and a study to increase the separation performance is being made 
by using prototype equipment. 2 refts., 8 figs., 2 tabs. 


17301 (CONF-9010367-, pp. 77-80) Evaluation of waste pa- 
per including newspaper as bedding material and accelerator 
for composting of livestock droppings. Osada, T. (Ministry of 
Agricukture, Fisheries Research, Tokyo (Japan)); Shironaga, M.; 
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Kuroda, K.; Mayumi, Y. Japan Society of Waste Management Ex- 
perts, Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. 
annual conference of the Japan Society of Waste Management Ex- 
perts (SSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of 
the 1st annual conference of the Japan Society of Waste Manage- 
ment Experts. Order Number DE91778366. Source: OSTI; NTIS 
(US Sales Only). 

Tests are made to evaluate the effectiveness of waste paper, 
which is drawing attention from the viewpoint of recycling, as bed- 
ding material and as accelerator for the composting of droppings. 
Results suggest that waste newspaper can work satisfactorily as 
bedding material. However, it cannot serve for physical protection 
of cattle bodies, indicating that some improvements, such as for- 
mation of appropriate structures, are required. It would also be 
necessary to develop newly an effective method for transfering the 
paper out of the barn. Despite these problems, waste paper may 
be welcomed by crop farmers because of its low price, smaller 
seasonal and regional variations in supply, and high decomposabil- 
ity compared to rice hulls and sawdust. Waste newspaper, being 
free from problems associated with ink containing heavy metals, 
can be applied to agriculture without significant troubles, while ade- 
quate consideration should be given to such problems when other 
waste materials including leaflets and brochures are to be used. 2 
refs., 3 figs., 1 tab. 


17302 (CONF-9010367-, pp. 81-84) Effect of waste acti- 
vated charcoal on soil and crops. Fukunaga, K. (Gunma 
Agricultural Research Center, Gunma (Japan)); Takahashi, T.; 
Suzuki, M.; Murakami, K.; Ogasawara, Y. Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

Charcoal is high in adsorptive ability and porosity and in addi- 
tion, the material itself is inactive. In this study, waste activated 
charcoal is added to agricultural soil and ovservations are made of 
its effects on the physical, chemical and microbiological properties 
of the soil and on the growth of crops in an effort to make it possi- 
bie to recycle waste activated charcoal by making use of the above 
good features. Its effectiveness in controlling soil diseases is also 
investigated. In the tests made, waste activated charcoal is found 
to control clubroot and increase the yield of green soybeans when 
added at a rate of 2 tons and 6 tons, respectively, in 10 ares of 
farmland, representing major advantages of its addition. As its ma- 
jor disadvantages, the yeild of the Japanese raddish decreases, 
and leaves of plants tend to rot after activated charcoal adheres to 
them Furthermore, it tends to solidify and cause root rot because 
of its high water holding ability and small particle size. When 
adding activated charcoal to soil, therefore, it is important to avoid 
using an excessive amount and to identify the origin of the waste 
activated charcoal to be used (avoid using material containing 
heavy metals or other toxic substances). 8 figs., 2 tabs. 


17303 (CONF-9010367-, pp. 85-88) Evaluation of agricul 
tural waste decomposition accelerating ability of 
mirobiological soil improving agent.: Application of 
microcalorimeter to determination of its performance in de- 
composition of rice straw. Kawasaki, A. (National Agricultural 
Science, Tsukuba (Japan)); Haga, K.; Arai, S. Japan Society of 
Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(In Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

This study is focused on the application of a microcalorimeter, 
which measures a change in the number of microorganisms in 
terms of a variation in heat generation, to quick evaluation of the 
performance of a microbiological soil improving agent designed to 
accelerate the decomposition of organic substances. In the tests 
made, an agent is added to rice straw which is kept at 25 degree 
C, and measurements are made of the changes in generated heat. 





The measurements are then used to analyze the viable cell num- 
ber, number of ray fungi, that of molds, and effect of the medium 
used. Results show that a thermogram of a simple shape, which 
reflects the effect of the microbiological agent properly, is obtained 
when sea sand is employed as medium and when no medium is 
used. In particular, the best system for measurement is obtained 
when sea sand is used as medium in combination with an appro- 
priate nitrogen source. This system permits rough evaluation based 
on a 100 hour measurement. 4 figs., 3 tabs. 


17304 (CONF-9010367-, pp. 89-92) Application of solar 
heat to drying of tofu waste. Tojo, K. (Tokyo University of Agricul- 
ture and Technology, Tokyo (Japan). Faculty of Agriculture); 
Watanabe, K.; Ai, F. Japan Society of Waste Management Experts, 
Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. annual 
conference of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings ofthe 
1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

The disposal of tofu (bean curd) waste released from tofu pro- 
duction processes has become a serious problem. The present 
study is intended to provide a tofu waste processing method that 
can be useful in the fields of agriculture and stock raising. Tofu 
waste as released from a tofu producer contains about 80% water, 
but removal of the water will largely decrease its weight and facili- 
tate its transportation and storage. Here, the feasibility of applying 
solar heat to the drying of tofu waste is investigated, and a small 
drying instrument is constructed and subjected to testing. The in- 
strument comprises a rotating drum which collects heat and serves 
as drying container at the same time. From its heat collecting per- 
formance, the instrument is estimated to be able to dry 10kg of 
tofu waste each day down to a water content of less than 20% if 
the weather is fine. Its overall processing capacity can be in- 
creased by adding a separate heat collector to increase the heat 
collection capacity. 5 figs., 1 tab. 


17305 (CONF-9010367—, pp. 93-96) Production of fuel oll 
trom residue from wheat shochu fermentation. Dote, H. (Na- 
tional Research Inst. for Pollution and Resources, Tsukuba 
(Japan)); Yokoyama, S.; Ogi, T.; Minowa, T. Japan Society of 
Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(In Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

Liquefied oil is found to be produced from fermentation residue 
released from a wheat shochu (Japanese distilled liquor) produc- 
tion process by reacting the residue under a high pressure at a 
high temperature in a nitrogen gas atmosphere using sodium car- 
bonate as catalyst. Investigation of the relations between the yield 
and reaction conditions shows that the optimum conditions are a 
catalyst content of 2.5wt%, reaction temperature of 300 degree C, 
and retention time of 0 min. The yield under these conditions is 
38%. The caloric value of the resultant liquefied oil is 36MJ/kg, 
which is a little smaller than that of heavy oil. It is also high in ni- 
trogen and sulfur contents and very high in viscosity. An attempt is 
then made to improve the liquefied fuel by hydrogenating it with a 
Ni-Mo/Al 2 O 3 catalyst at an initial hydrogen pressure of 10MPa. 
As a resut, the fuel is largely improved in calorific value, viscosity 
and sulfur content, resulting in fuel oil that can serve satisfactorily 
as substitute heavy oil. 7 refs., 4 figs., 3 tabs. 


17306 (CONF-9010367—, pp/ 97-109) Definition and han- 
dling of sludge from construction works in accordance with 
waste disposal and public cleaning law. 3.: Criticism on 
guidelines on disposal of waste construction material set up 
by Ministry of Health and Walfare. Oiwa, T. Japan Society of 
Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(In Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 
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Chief of Industrial Waste Disposal Policy Office, Water Supply 
and Environmental Sanitation Department, Environmental Health 
Bureau, Health and Welfare Ministry, sent Notification No.37, 
Proper Disposal of Waste from Construction Works Etc., to the 
chief of the administrative division responsible for the disposal of 
industrial waste in each prefectural and municipal government on 
May 31, 1989. The notification requested these prefectural and 
municipal governments to instruct the building owners, construction 
contractors and waste disposal contractors to take appropriate 
measures to ensure that waste construction materials will be dis- 
posed of properly according to the Guidelines on Disposal of 
Waste Construction Materials, which was attached to the notifica- 
tion. The present report criticize the notification and guidelines for 
containing improper or irrational points, and discusses five such 
points related with sludge from construction works. It is concluded 
that the notification and guidelines contain many inappropriate 
points in view of the applicable articles of laws concerned, avail- 
able natural-scientific information, and the present status of waste 
processing technology, and thus require many alterations. 7 refs. 


17307 (CONF-9010367-, pp. 101-103) Problems concerning 
administrative procedures (permission and approval) for in- 
dustrial waste disposal site. Fukuda, G. Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

Recently, it has become more and more difficult to obtain per- 
mission for final disposal sites for industrial waste. Major problems 
seem to be associated with the following three issues: consent 
from the local community and associated environmental assess- 
ment, difficulty in obtaining sites for waste disposal, and tightening 
of regulations on permission and approval by administrative agen- 
cies. The temperature of the combustion furnace in the existing 
processing plants is generally in the range of 400 to 800 degree C. 
The use of increased combustion temperature will eliminate water 
discharge and lead to a decreased cost. It will also serve to pre- 
vent the generation of various toxic substances such as dioxin and 
to eliminate methane gas, which is causing problems in many dis- 
posal sites. If high temperature combustion is adopted in all 
processing plants, the total amount of generated ash will be de- 
creased to 10 percent while the service life of the disposal sites 
will be increased by 10 times. Basically, this will provide a solution 
to almost all problems associated with gaining permission or ap- 
proval from administrative agencies. 1 tab. 


17308 (CONF-9010367—, pp. 112-115) Design concept of 
products serving for resources preservation and environmen- 
tal protection. Motoda, K. (Japan Clean Center, Tokyo (Japan)). 
Japan Society of Waste Management Experts, Tokyo (Japan). 29 
Oct 1990. 455p. (In Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

Currently, an increasing number of people are calling for general 
industrial products that can be easily processed, disposed of or re- 
cycled after being released as waste. To realize this, however, 
many-sided studies should be made on the design concept of in- 
dustrial products after considering various matters including the 
easiness of processing or disposing of them as waste, the way of 
incorporating resources-preserving and environment-protecting fea- 
tures in the exsisting framework of design concept, and desired 
industrial products which seem ideal in view of global environmen- 
tal issues that have arisen recently. The present report focuses on 
these points and also discusses other matters such as the calcula- 
tion of energy consumption, calculation of the released volume of 
materials that can affect the environment, and design principles for 
easily recyclable products. As an example, the report presents a 
calculation for automobiles, which is based on a simplified model. 
It is still unclear whether consumers will like such products. Both 
suppliers and consumers require a change in consciousness to 
open a new phase in this field. 4 refs., 3 figs. 
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17309 
pact assessment (EIA) program for manufactured products. 
Sakamoto, S. (IBM Japan, Ltd., Tokyo (Japan)); Naito, H. Japan 
Society of Waste Management Experts, Tokyo (Japan). 29 Oct 
1990. 455p. (In Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

The report outlines major features of the environmental impact 
assessment (EIA) program for manufactured products implemented 
in IBM Japan. To work out an essential solution to the problem of 
harmful waste resulting from manufactured products, it is important 
to cherish the product design and production philosophy of 'prod- 
ucts that may become harmful waste should be eliminated at the 
stage of product development’, and a scheme should be estab- 
lished to encourage employments to adhere to the philosophy. The 
company has been implementing the EIA program for its products 
on the basis of such a philosophy. The present report first de- 
scribes the scope of the EIA program and the basic idea behind 
the review system. Then it outlines the approach to this program, 
preparation of EIA reports, and methods for waste disposal. It is 
concluded that for the company, the implementation of preliminary 
evaluation under the program is serving to minimize the risk asso- 
ciated with the producer responsibility. 1 ref., 6 figs. 


(CONF-9010367-, pp. 116-119) Environmental im- 


17310 (CONF-9010367—, pp. 197-200) Application of 
licensed contractors’ customer lists to analysis of waste re- 
lease trom business establishments. Koizumi, H.; Fukuoka, M. 
Japan Society of Waste Management Experts, Tokyo (Japan). 29 
Oct 1990. 455p. (in Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

Many public cleaning contractors have recently introduced com- 
puters for, for instance, processing of data on the amount of waste 
in terms of the number of trucks. It is expected that basic informa- 
tion required for setting up waste reduction measures may be 
extracted from the data accumulated through routine work in the 
public cleaning industry. The present report shows a study aimed 
at analyzing the amount of waste released from business establish- 
ments by making use of licensed contractors '‘ customer lists which 
have been developed through their routine work. An approach to 
effective use of these lists is also proposed. The investigation indi- 
cates that the industries which account for a large part of the total 
waste release can be identified by using these licensed contractors 
' customer lists. They can also serve for the selection of industries 
that are highly responsible for the waste release from business es- 
tablishments. Such selection is required in performing sampling for 
a survey. Furthermore, these lists make it possible to conduct in- 
struction activities with priority given to business establishments 
that release much waste. 2 figs., 1 tab. 


17311 (CONF-9010367-, pp. 377-380) Survey of release of 
waste containing trichloroethylene and other hazardous sub- 
stances. Sakamoto, H. (Kanagawa Prefectural Public Health 
Laboratory, Kanagawa (Japan)); Yoshino, H.; Fukui, H.; Soda, |.; 
Awaji, Y. Japan Society of Waste Management Experts, Tokyo 
(Japan). 29 Oct 1990. 455p. (In Japanese). From 1. annual confer- 
ence of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of the 
1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

It has been reported that the underground water contamination 
with organic chlorine solvents such as trichloroethlene is largely 
attributable to improper processing and disposal of waste that con- 
tains these substances. The present report describes major results 
of a survey on waste-releasing business establishments which was 
made to provide information on the release of waste containing 
trichioroethlene etc. Most of the volatile organic chlorine com- 
pounds manufacturers surveyed are using trichloroethane instead 
of trichioroethylene and tetrachloroethylene, whose use is now pro- 
hibited by law, and thus appear to meet the legal requirements. In 


dry cleaning facilities surveyed, most of which are small-scale ones, 
the waste water discharged from drying equipment contains a high 
concentration of tetrachloroethylene even after being processed, 
and most of the facilities are found to fail to meet the standards. 
Solid waste containing these substances is found stored in an open 
place in some plants that use volatile chlorine compounds. 3 tabs. 


17312 (CONF-9010367—, pp. 381-384) Theoretical study for 
prediction of transport of volatile hazardous organic chlorine 
compounds in landfill waste disposal site. Li, T. (Institute of 
Public Health, Tokyo (Japan)); Tanaka, M.; Tnaka, N.; Matsufuji, T.; 
Kamiyama, K. Japan Society of Waste Management Experts, 
Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. annual 
conference of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of the 
1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

For trichloroethylene (TCE), basic studies made so far have clar- 
ified various distribution coefficients, adsorption and decomposition 
mechanisms, velocity equations, and other basic factors in its ad- 
sorption and decomposition in the waste layer at a landfill site. In 
the present report, the findings in these basic studies are applied 
on some assumptions to some processes that are expected in a 
landfill disposal site, in order to investigate the behaviors of volatile 
hazardous organic substances (TCE in particular) in a disposal 
site. The investigation focuses especially on disposal sites where 
the waste layer comprises TCE-containing materials with the aim of 
predicting the process through which TCE is transported out of the 
site by seepage water and gas generated. The flow of the TCE- 
transporting mediums (seepage water and gas) is analyzed for the 
case where unsaturated seepage water flows together with gas. A 
basic equation (TCE transport equation) is proposed, and the de- 
crease in concentration and delay in dimensionless average time 
are theoretically determined and discussed. 5 rets., 6 figs. 


17313 (CONF-9010367-—, pp. 385-388) Decomposition of or- 
ganic halogen compounds at high temperature. Imagawa, T. 
(National Research Institute for Pollution and Resources, Tsukuba 
(Japan)); Takeuchi, M.; Miyazaki, A.; Tanaka, T. Japan Society of 
Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(In Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

The rate of decomposition of some organic halogen compounds 
at 750-950 ° C and the amount of by-products from their decom- 
position are measured under varying decomposition conditions 
including temperature, coexisting substances and oxygen concen- 
tration in an effort to determine their effects. When chlorinated 
hydrocarbons are decomposed in air at 850 ° C, carbon tetrachlo- 
ride, tetrachloroethylene and hexachloroethylene are detected after 
the reaction in many cases. Where the ratio of chlorine to hydrogen 
is 1 to 1, the decomposition rate is more than 99 percent for all 
these substances except tetrachioroethylene. In the case of 1,1,1- 
trichloroethane (MC), the amount of by-products increases as the 
decomposing temperature and oxygen concentration decreases. 
Their effects are particularly large on products formed in trace 
amounts. Freon 12 is the principal by-product from Freon 113. Its 
rate of decomposition into inorganic substances is found to be 
smaller than that of MC at the same temperature. 4 figs., 2 tabs. 


17314 (CONF-9010367—, pp. 393-394) Study on gas reten- 
tion time in secondary thermal decomposition turnace. Nagata, 
K. (Waseda University, Tokyo (Japan). School of Science and 
Engineering); Fujiwara, T.; Tomita, S. Japan Society of Waste Man- 
agement Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OST!; NTIS (US Sales Only). 

Combustion facilities for liquid waste containing organic chlorine 


compounds etc., are often provided with a secondary and a tertiary 


226 ERA Vol. 16, No. 7 





thermal decomposition furnace after the incinerator in order to pre- 
vent the discharge of trace amounts of toxic substances such as 
dioxin. The study investigates the retention time in a secondary 
thermal decomposition furnace in a cold state. The observations 
are combined with other measurements made on a 1/10 cold 
model in an effort to develop a macroscopic flow model for estima- 
tion of the decomposition rate of dioxin and other substances. 
Results demonstrate that the flow in the secondary decomposition 
furnace can be interpreted in terms of a combination of various re- 
gions, including active region, dead region and plug flow region, 
and that an Alder-Hovorka type macroscopic flow model can be set 
up based on them. The distribution of retention time is determined 
from changes in different parameters with the Reynolds number, 
and results obtained are used to estimate the efficiency of dioxin 
decomposition. The temperature in an operating furnace with an 
auxiliary burner is generally increased up to about 1,200. A 
satisfactory decomposition efficiency can be expected at this tem- 
perature. 3 refs., 9 figs., 2 tabs. 


17315 (CONF-9010367-, pp. 393-394) Application of 
oxidant to decomposition of trichloroethylene absorbed on ac- 
tivated charcoal. Imagawa, T. (National Research Institute for 
Pollution and Resources, Tsukuba (Japan)); Miyazaki, A. Japan 
Society of Waste Management Experts, Tokyo (Japan). 29 Oct 
1990. 455p. (in Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual conter- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

It has been known that trichloroethylene (TCE) dissolved in wa- 
ter can be decomposed by potassium peroxodisulfate (PPS) at 
room temperature, but some additional method is required in the 
case of decomposing contaminants adsorbed on solid. The study 
investigates the feasibility of decomposing PPS adsorbed on acti- 
vated charcoal by using PPS. A test shows that once adsorbed on 
activated charcoal, PCE is not decomposed after three-day immer- 
sion in PPS solution. Then, thermal treatment, including 
heating-reflux and autoclaving, is performed to accelerate the reac- 


tion, resulting in a small decrease in the amount of TCE remaining 
on the activated charcoal. The low decomposition rate may be at- 
tributed mainly to the fact that the oxidant is consumed by reducing 
substances cotained in the activated charcoal. As long as the used 
activated charcoal employed in this study, the proposed method 
may not seem practical because the oxidant has to be used in 
great amounts. 1 fig., 1 tab. 


17316 (CONF-9010367-, pp. 395-398) Pollution-free com- 
bustion and gasification of dust from processed waste 
automobile. Deguchi, A. (Government Industrial Development lab- 
oratory, Sapporo (Japan)); Arakawa, K.; Hosoda, H.; Takeuchi, H. 
Japan Society of Waste Management Experts, Tokyo (Japan). 29 
Oct 1990. 455p. (in Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

As the result of the recent wide spread of shredder machines, 
waste automobiles are currently processed in large numbers at a 
time. When waste automobiles are processed in this way, metal 
parts can be recovered as highly useful recyclable waste, whereas 
dust is generated from crushed plastics, rubber and fiber. The 
present study addresses the application of a fluidized bed combus- 
tor to such dust and the feasibility of pollution-free gasification of 
flue gas. Another investigation is made on partial-combustion gasi- 
fication in an effort to develop a gasification power generation 
process. Thus, shredder dust is combusted in fluidized bed equip- 
ment, demonstrating that stable combustion can be maintained and 
that HCI and SO 2, which are generated in large amounts, can be 
reduced through a wet removal process coupled with a simultane- 
ous absorption process using limestone. The partial combustion 
gasification test shows that the low-calory gas generated can be 
useful as fuel for gas engine power generation. 5 figs., 1 tab. 


17317 (CONF-9010367-, pp. 407-410) Study on elution of 
heavy metals from dust In shaking elution test. Omori, R. 
(Tochigi prefectural Hygienic Inst., Tochigi (Japan)); Suzuki, H. 
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Japan Society of Waste Management Experts, Tokyo (Japan). 29 
Oct 1990. 455p. (In Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

The effects of the pH value of effluent from a shaken sample, 
shaking time, percentage of void, and shaking rate on the elution 
rate of heavy metals from dust samples are investigated in an ef- 
fort to provide date for evaluation of the batch shaking elution test 
method. From the results, the following is derived conceming the 
elution conditions for the shaking elution test. The concentration of 
heavy metals in effluent from a shaken sample is largely affected 
by the pH value of the effluent. Thus, if the pH value of effluent is 
small, it means that the test is being conducted under conditions 
where heavy metals are not eluted easily. The criteria used for 
such samples should be reconsidered. A short (or long) shaking 
time does not always lead to a high concentration measurement. 
Some properties can be largely affected by the conditions for 
mixing of the waste material sample and solvent. A required per- 
centage of void in a container should be specified in the test 
procedure. From the results obtained here, a void percentage of 
about 0.5 seems desirable to ensure adequate contact between a 
waste material sample and solvent. 3 figs., 2 tabs. 


17318 (CONF-9010367—, pp. 411-414) Effect of paper filter 
on elution test. Kumamoto, S. (Sanyu Plant Service Co. Ltd., 
Kanagawa (Japan)); Mitsuya, K.; Sasaki, A.; Tanaka, M. Japan So- 
ciety of Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 
455p. (In Japanese). From 1. annual conference of the Japan So- 
ciety of Waste Management Experts (JSWME); Tokyo (Japan); 
29-30 Oct 1990. In Proceedings of the 1st annual conference of 
the Japan Society of Waste Management Experts. Order Number 
DE91778366. Source: OST!; NTIS (US Sales Only). 

For industrial waste, elution test is generally carried out for met- 
als and other substances in deciding on a method to be used for 
the final disposal of that waste. Various industrial waste materials 
have been subjected to elution test, but in some cases, the filtering 
procedure or paper filters used for filtering column affluent have 
been found to affect the test results. Typical cases are described 
and analyzed. Results show that some metals including lead can 
dissolve into the liquid to give higher measured concentrations. 
Metals, including lead, which form an amphoteric hydroxide seem 
to dissolve more rapidly. On the other hand, significant differences 
are not caused by some metals, including zinc, which show a 
relatively high equilibrium constant in its complex ion formation re- 
action. In some cases, non-hazardous samples seem likely to be 
judged as hazardous. The opposite cases may also occur. Thus, 
adequate care should be taken about the components eluted from 
the paper filter used. In the case of glass fiber filters, those with 
less basic components should be selected. 10 rets., 4 figs., 3 tabs. 


17319 (CONF-9010367—, pp. 423-426) Study on hazardous 
components and proper processing of dust from shredded 
waste automobiles and waste electrical appliances. Ogawa, M. 
(Kyoto University, Kyoto (Japan)); Sakai, S.; Takatsuki, H. Japan 
Society of Waste Management Experts, Tokyo (Japan). 29 Oct 
1990. 455p. (In Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 
Increasingly large amounts of shredder dust have recently been 
generated as greater numbers of automobiles and electrical appii- 
ances are discarded and as steel parts, a useful recyclable 
material, is replaced with plastics. However, the reduced availability 
of disposal sites has been increasing their disposal cost and the 
price of steel has been at a low level since 1986, imposing a 
heavy financial burden on shredding businesses. Plastics account 
for a particularly large part of dust from shredded waste electrical 
appliances while rubber of tires and fabrics of seats account for a 
large part of dust from shredded waste automobiles. Various met- 
als are also contained in dust from automobiles in considerable 
amounts, which may be attributable to paints and solvents. Prob- 
lems may occur if shredder dust of plastics are disposed of as 
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ordinary waste plastics at a stabilized landfill site. Heavy metals 
may spread into the atmosphere or may get into the residue during 
the course of thermal processing for recycling or combustion. Thus, 
adequate care should be taken at all stages of their processing 
and disposal. 17 refs., 3 figs., 4 tabs. 


17320 (CONF-9010367-, pp. 427-430) Study on hazardous 
components of waste asbestos. Sakai, S. (Kyoto University, Ky- 
oto (Japan)); Ogawa, M.; Takatsuki, H. Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (In 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

Various measures have been taken for sprayed asbestos in 
order to preserve the living environment and decrease the carcino- 
genesis risk. However, large amounts of heavy metals exceeding 
the established limits are detected in waste asbestos generated in 
carrying out these measures. Thus, various asbestos products and 
drift preventives are collected and analyzed to identify the sources 
of these metals. Results show that some drift preventives contain a 
variety of heavy metals, including mercury, in large amounts. They 
may be used for controlling rust and mildews. These findings sug- 
gest that some asbestos abatement (removal, confinement) 
methods that are widely used over the world could cause another 
environmental contamination problem. To prevent such asbestos 
from having adverse effects on human health, therefore, detailed 
investigation should be made for different drift preventives, and re- 
quired measures, including the prohibition of some chemicals, 
should be taken quickly. 5 refs., 1 fig. 4 tabs. 


17321 (DOE/CE/90001-T2) The joint effect of surtace mi- 
crotopography and near-surface structure on microcontact 
conditions: Final report. McCool, J.I. SFK USA, Inc., Jamestown, 
NY (USA). MRC Bearings. Nov 1990. 203p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-87CE90001. 
Order Number DE91010329. Source: OSTI; NTIS; GPO Dep. 

This is the Final Technical Report of the project The Joint Effect 
of Surface Microtopography and Near Surface Structure on Micro- 
contact Conditions The purpose of this project was to extend, 
apply, and evaluate the usefuleness of, microcontact models for 
assessing the tribological performance of machine elements in 
rolling/sliding contact. Because of their projected importance to the 
field of energy conservation, emphasis was placed on application 
to ceramic and coated specimens. The project was multi- 
institutional as well as multi-disciplinary with technical contributions 
in testing and the evaluation of specimens by the Argonne National 
Laboratory (G. Fenske), Oak Ridge National Laboratory (P. Blau), 
and the University of Michigan (K. Ludema and Layo Ajayi). To 
accomplish the Project aims it was necessary to extend the state- 
of-the-art of microcontact modelling. 59 refs., 46 figs., 35 tabs. 


17322 (DOE/ID-10251) Sheathed thermocouples for con- 
tinuous molten steel temperature measurement during the 
ladie treatment process: Final report. Phillippi, R.M. (Vesuvius 
Crucible Co., Pittsburgh, PA (USA). Accumetrix Div.). EG and G 
Idaho, Inc., Idaho Falls, ID (USA); Vesuvius Crucible Co., Pitts- 
burgh, PA (USA). Accumetrix Div. Sep 1989. 31p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO7-761D01570. 
Order Number DE91007986. Source: OSTI; NTIS; GPO Dep. 

The evolution of a thermocouple protection sheath for use in liq- 
uid steel during the ladie treatment process is described. Five 
different designs constructed of boron nitride, alumina-graphite, 
and magnesia-graphite were evaluated. Results show that excel- 
lent slag wear characteristics are possible using magnesia-graphite 
but improvements in thermal shock resistance and response time 
are required. Temperature profiles during argon stirring, addition of 
chill scrap, and natural cooling are presented. 3 refs., 19 figs. 


17323 (DOE/ID/12608—-4) Design and control of energy effi- 
cient food drying processes with specific reference to quality: 
Executive summary: Phase 2 final report, July 1, 1987—-August 
31, 1989. Okos, M.R.; Bell, L.; Castaldi, A.; Jones, C.; Liang, H.; 
Murakami, E.; Pflum, J.; Waananen, K.; Bogusz, J.; Franzen, K.; 
Kim, M.,; Litchfield, B.; Narsimhan, G.; Singh, R.; Xiong, X. Purdue 
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Univ., Lafayette, IN (USA). Aug 1989. 46p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG07-851D12608. Order 
Number DE91009999. Source: OSTI; NTIS; GPO Dep. 

The ultimate goal of the project is to develop procedures, tech- 
niques, data and other information that will aid in design of cost 
effective and energy efficient drying processes that produce high 
quality foods. This objective has been sought by performing studies 
to determine the pertinent properties of food products, by develop- 
ing models to describe the fundamental phenomena of food drying 
and by testing the models at laboratory scale. Finally, this informa- 
tion is used to develop recommendations and strategies for 
improved dryer design and control. This report is the executive 
summary of the program. 27 refs., 5 tabs. 


17324 (DOE/ID/12608-T7) Design and control of energy ef- 
ficient drying processes with specific reference to foods. 
Franzen, K.; Kim, M.; Liang, H.; Murakami, E.; Narsimhan, G.; 
Okos, M.; Singh, R.; Waananen, K. Purdue Univ., Lafayette, IN 
(USA). 31 Mar 1988. 7p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG07-851D12608. Order Number 
DE91010669. Source: OSTI; NTIS; GPO Dep. 

The objectives of drying tests to be conducted in the second 
phase of this project are to replicate selected high temperature and 
vacuum tests from phase one, and to perform tests at new condi- 
tions as needed to validate a revised drying model. Drying studies 
at high temperatures and at a range of total pressure levels may 
provide additional insight into the significance of a total pressure 
driving force. The laboratory dryer developed in phase one was re- 
constructed and prepared for testing. Experimental results of a new 
test are presented. The extent of further testing with the dryer is de- 
pendent on decisions to be made in the next quarter regarding the 
use of alternate experimental approaches to meet the project objec- 
tives. Other approaches under consideration include development 
of a pressurized drying chamber, development of a pressurized dif- 
fusion cell with a food membrane, use of fast-fourier-transform 
infrared sensor, and use of scanning electron microscopy. 3 figs. 


17325 (DOE/ID/12608-T8) Design and control of energy ef- 
ficient drying processes with specific reference to foods: 
Milestone 6: A detailed summary report on the status of all 
work performed to date in Tasks 10-14. Franzen, K.; Kim, M.; 
Liang, H.; Murakami, E.; Narsimhan, G.; Okos, M.; Singh, R.; 
Waananen, K.; Xiong, X. Purdue Univ., Lafayette, IN (USA). 15 Jul 
1988. 117p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FGO7-851D12608. Order Number DE91010698. Source: 
OSTI; NTIS; GPO Dep. 

This report contains a detailed summary of all work pertormed to 
date. Task 10 involves a comprehensive review of drying theory. 
Proposed mass transfer mechanisms include liquid and vapor diffu- 
sion, capillary flow, surface diffusion, hydrodynamic flow, and 
evaporation/condensation processes. Pasta was chosen as a 
model system in this project since it is macroscopically homoge- 
nous and can be made under controlled conditions. Task 11 
involves experimental drying studies. A high pressure drying appa- 
ratus is available for studies related to the revision of the 
fundamental drying model. The dryer will require two major modifi- 
cations for the planned tests: installation of a pressure control 
valve and recirculation of exhaust gas. A tray dryer was used to 
measure the shrinkage coefficient of nonfat milk, and will be used 
for further tests on nonfat milk, as well as whey and tomato puree. 
A method of economic analysis regarding use of mechanical vapor 
recompression is presented. Task 12 involves food quality studies. 
A model of nonenzymatic browning (NEB) was developed based 
on NEB in skim milk samples containing 3.5-50% moisture, ex- 
posed to temperatures of 35—-130°C. The browning rate was zero 
order after a lag period, and the temperature dependence fit an Ar- 
rhenius relation. The critical moisture occurs between 4% and 11% 
moisture. Task 13 addresses recommendations and strategies for 
dryer design and control. Moisture sensors were reviewed with 
specific reference to their on-line applicability. The IR sensor was 
found to be the most promising. Task 14 examined moisture mobil- 
ity and interaction in foods. The BET adsorption method using 
nitrogen gas was applied to pasta, skim milk and egg albumin sys- 
tems. The data obtained do not show good reproducibility, possibly 
due to an inadequate sample size. The possibility of using water 





vapor adsorption will be studied in future experiments. 210 refs., 
30 figs., 22 tabs. (MHB) 


17326 (DOE/ID/12608-T9) Design and control of energy ef- 
ficient drying processes with specific reference to foods: 
Quarterly report, July 1, 1988—October 1, 1988. Kim, M.; Liang, 
H.; Murakami, E.; Narsimhan, G.; Okos, M.; Singh, R.; Waananen, 
K.; Xiong, X. Purdue Univ., Lafayette, IN (USA). 14 Oct 1988. 28p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG07-851D12608. Order Number DE91010693. Source: OSTI; 
NTIS; GPO Dep. 

This report contains a summary of work performed on tasks 10 
to 14. Task 10 involves revision of the drum drying model devel- 
oped and revised earlier. In its completed form, the model should 
contain three nonlinear differential equations covering energy, 
mass transfer and gas phase momentum. The model currently in 
use now employs the vapor pressure gradient as the driving force. 
The vapor pressure is obtained from the isotherm of each material 
of interest. The revision of this model should be complete after an 
isotherm equation is obtained and tested. Task 11 concerns experi- 
mental studies for model verification. Extrusion of pasta at 
temperatures below 100°C gave a low porosity product, while 
higher temperatures caused puffing and increased porosities. Fur- 
ther variations in extrusion temperatures will enable a study of the 
relationship between food structure and mass transfer rates. Modi- 
fication of the high pressure drying apparatus is complete; tests 
with the new dryer should begin next quarter. An additional im- 
provement on the original design was installation of an oil bath, 
which is shown to provide better temperature control. Task 12 ex- 
amines the thermal properties of foods. A comprehensive collection 
of thermal property equations, predictive models and measurement 
techniques has been compiled. A final report on viscoelasticity and 
thermal properties is being organized. Task 13 lists recommenda- 
tions and strategies for dryer design and control. Controller design 
methods are reviewed, and evaluations are based on accuracy, 
stability, response time, and robustness of a closed loop system. 
Task 14 examines moisture mobility and interaction in foods. Meth- 
ods to measure porosity are reviewed, and a suitable technique 


will be selected during next quarter. 31 refs., 4 figs. (MHB) 


17327 (DOE/ID/12608-T11) Design and control of energy 
efficient drying processes with specific reference to toods: 
Quarterly report, January 1, 1989-March 31, 1989. Kim, M.; 
Liang, H.; Narsimhan, G.; Okos, M.; Singh, R.; Waananen, K.; 
Xiong, X. Purdue Univ., Lafayette, IN (USA). 17 Apr 1989. 59p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG07-851D12608. Order Number DE91010713. Source: OST]; 
NTIS; GPO Dep. 

This progress report contains: Task 10, revision of drying mod- 
els; Task 11, dryer studies; Task 12, food quality studies; Task 13, 
recommendations/strategies for dryer design and control; and Task 
14, moisture mobility and interaction in foods. 18 refs., 24 figs. 


17328 (DOE/ID/12608-T12) Design and control of energy 
efficient food drying processes with specific reterence to qual 
Ity: Quarterly report, April 1, 1989-June 30, 1989. Bell, L.; 
Bogusz, J.; Castaldi, A.; Franzen, K.; Jones, C.; Liang, H.; Litch- 
fied, B.; Murakami, E.; Narsimhan, G.; Okos, M.; Singh, R.; 
Waananen, K.; Xiong, X. Purdue Univ., Lafayette, IN (USA). 25 Jul 
1989. 71p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FGO7-851D12608. Order Number DE91010714. Source: 
OSTI; NTIS; GPO Dep. 

This will be the last quarterly report for the drying project. The 
first draft of the final report is expected by the end of August 1989. 
The following topics are covered: Task 10, revision of drying mod- 
els; Task 11, dryer studies; Task 12, food quality studies; Task 13, 
recommendations/strategies for dryer design and control; Task 14, 
moisture mobility and interaction in foods. 


17329 (DOE/ID/12608-T13) Design and control of energy 
efficient drying processes with specific reterence to foods: 
Quarterly report, January 1, 1988—April 1, 1988. Franzen, K.; 
Kim, M.; Liang, H.; Murakami, E.; Narsimhan, G.; Okos, M.; Singh, 
R.; Waananen, K.; Xiong, X. Purdue Univ., Lafayette, IN (USA). 15 
Apr 1988. 41p. Sponsored by USDOE, Washington, DC (USA). 
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DOE Contract FGO7-851D12608. Order Number 
Source: OSTI; NTIS; GPO Dep. 

Progress made between January 1, 1988 and April 1, 1988 is 
described. With regard to Task 10 (Revision of Drying Models), 
phase one test data was reanalyzed in an effort to determine the 
effect of a total pressure driving force. Progress on Task 11 (Dryer 
Studies) included reassembly of the laboratory dryer developed in 
phase one. A laboratory scale vacuum tray dryer was constructed 
and several test runs were conducted on the dryer. The tray dryer 
will be used to simulate drum drying conditions. Progress on Task 
12 (Food Quality Studies) included completion of a model to de- 
scribe the rate of nonenzymatic browning in a non-fat dried milk as 
a function of moisture content and temperature. Dryer models and 
control schemes which are presently used in industry were re- 
viewed as part of Task 13 (Recommendations/Strategies for Dryer 
Design and Control). In batch type convective air dryers, there is 
room for dryer control improvement without introducing much 
difficulty. The results from fundamental studies of the drying mech- 
anisms need to be applied. For continuous dryer controller design, 
use of an empirical approach for equilibrium moisture content and 
thin layer dryer modelling is preferable. Existing models for continu- 
ous dryers are not directly applicable to controller design. It is 
believed that a certain compromise should be achieved between 
model prediction accuracy and the ease of application for controller 
design if a better control scheme is to be designed for continuous 
dryers. Progress was made on Task 14 (Moisture Mobility and In- 
teraction in Foods). Application of the BET theory to measure the 
internal surface area of pasta was investigated. 33 refs., 23 figs. 


DE91010715. 


17330 (DOE/ID/12920—1) Separation technologies: Ad- 
vances and priorities: Final report. Humphrey, J.L. Seibert, A.F.; 
Koort, R.A. Humphrey (J.L.) and Associates, Austin, TX (USA). 
Feb 1991. 226p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC07-90ID12920. Order Number DE91010024. 
Source: OSTI; NTIS; GPO Dep. 

To accelerate development of energy-saving technologies and to 
strengthen US industry and reduce dependence on imported oil, 
the Office of Industrial Processes (OIP) of the US Department of 
Energy (DOE) is cost-sharing with private industry in the develop- 
ment and acceleration of advanced, high-payoff, high-risk 
technologies that industry alone will not develop. The purpose of 
this project was to identify appropriate areas for OIP to support re- 
search in advanced separation technologies. The focus was on the 
chemical and petroleum industries. Energy savings were quantified 
per installation by computer simulation models. Savings per instal- 
lation and total energy required by existing processes were used to 
project savings nationally. National energy savings were used as 
the primary criteria to establish priorities. 82 figs., 79 tabs. 


17331 (EGG-M-91033) Scrap tire reuse through surtace- 
modification technology. Bauman, B.D. Air Products and 
Chemicals, Inc., Allentown, PA (USA). [1991]. 14p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC07-881D12695. 
(CONF-910216—-1: AWMA international specialty conference on 
research developments for improved municipal solid waste man- 
agement, Cincinnati, OH (USA), 5-7 Feb 1991). Order Number 
DE91010057. Source: OSTI; NTIS; GPO Dep. 

Air Products and Chemicals, Inc. is developing a novel approach 
for reusing scrap tire rubber. The process involves the combination 
of scrap tire rubber particies with other materials to form higher 
value and higher performance composites. The process begins by 
grinding scrap tire to a fine particle size, and removing steel and 
fabric. The key to this approach is a proprietary surface- 
modification step which is critical for enhancing the compatibility 
with and bonding to other continuous phase matrix materials. Of all 
approaches for scrap tire rubber reuse, this approach offers the 
potential to recover (or save) the greatest amount of energy. Fur- 
thermore, this is the only approach which is clearly economically 
viable with current pricing and without a scrap tire tax. The process 
is environmentally innocuous, and capital requirements for large 
scale processing plants are projected to be modest. 7 figs. 


17332 (EUR-12246) industrial processes. Pilavachi, P.A. 
(Commission of the European Communities, Brussels (BE)). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
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1988. 313p. (CONF-8806490—-: CEC contractors’ meeting on in- 
dustrial processes, Brussels (Belgium), 29 Jun 1988). Source: 
OSTI; NTIS (US Sales Only). 

Within the context of energy conservation R and D, four succes- 
sive programmes have been established. The first non-nuclear 
energy R and D programme, launched in 1975 with a planned du- 
ration of four years, was followed by similar programmes in 1979 
and 1985. A fourth non-nuclear energy R and D programme enti- 
tled Joule, is approved for launch in 1989. Energy saving 
opportunities of considerable magnitude exist for operations in in- 
dustry. The objectives of the support given to projects within this 
category are to improve unit operations (such as reactors, dryers, 
evaporators and crystallizers) and to develop new process routes 
in order to save energy and reduce pollution. The aim of this meet- 
ing was to enable contractors of the Commission (within the third 
non-nuclear energy R and D programme: energy conservation in 
industry) to report on the progress of their projects to Commission 
personnel and its experts, as well as to other contractors participat- 
ing in the programme. The meeting also allowed discussion of the 
projects which benefited their future direction. 


17333 (NEI-FI-136) Economic and practical energy use in 
pulp industry. Pusa, R. (P| Process Consulting Ltd, Helsinki 
(Finland)). Kauppa-ja Teollisuusministerio, Helsinki (Finland). Ener- 
giaosasto. 1989. 27p. (in Finnish). Project KTM-25/881/88. Order 
Number DE91771970. Source: OSTI; NTIS (US Sales Only). 

This investigation was undertaken to collect information about 
the present state of the energy usage within the Finnish pulp in- 
dustry and to evaluate how the efficiency can be improved as well 
as what research and development work is needed. The invest- 
ments into energy usage efficiency have decreased since the 
boom after the energy crises in the middie of the 1970'ies. The 
main contributer affecting the unit energy consumption in the 
Finnish pulp industry is the production rate. Resently investments 
into environmental protection has caused an increase in the unit 
power consumption. The main topics of future investigations should 
be to find ways to use the excess energy outside the mill, to in- 
crease the efficiency in usage of secondary heat and development 
of suitable machinery and matenals. 


17334 (PNL-SA-18839) Low-temperature, catalytic gasitica- 
tion of wastes tor simultaneous disposal and energy recovery. 
Elliot, D.C.; Neuenschwander, G.G.; Baker, E.G.; Sealock, L.J. dr. 
Pacific Northwest Lab., Richland, WA (USA). [1991]. 10p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-910339-1: 15. annual conference on 
energy from biomass and wastes, Washington, DC (USA), 25-29 
Mar 1991). Order Number DE91011338. Source: OSTI; NTIS; 
GPO Dep. 

Bench-scale reactor tests are under way at Pacific Northwest 
Laboratory to develop a low-temperature, catalytic gasification sys- 
tem. The system, licensed under the trade name Thermochemical 
Environmental Energy System (TEES®), is designed for treatment 
of a wide variety of feedstocks ranging from dilute organics in 
wastewater to waste sludges from: food processing. The current re- 
search program is focused on the use of a continuous-feed, tubular 
reactor. Test results show that solutions of 2% to 10% organics in 
water can be processed to >99% reduction of chemical oxygen 
demand (COD) at a rate of up to 2.3 L/hr. The estimated residence 
time in the metallic catalyst bed is less than 10 min at 360°C and 
3000 psig, not including 1 to 2 min required in the preheating zone 
of the reactor. The liquid hourly space velocity has been varied 
from 1.8 to 4.6 L feedstock/L catalyst/hr depending on the feed- 
stock. The product fuel gas composition (depending on the 
feedstock) is 45% to 70% methane; 25% to 50% carbon dioxide; 
<5% hydrogen with as much as 2% ethane, but less than 0.1% 
ethylene or carbon monoxide; and small amounts of higher hydro- 
carbons. The by-product water stream carries residual organics 
from 40 to 500 ppM COD. & refs., 1 fig., 3 tabs. 


17335 (PNL-SA-19337-Vol.1) Proceedings of waste stream 
minimization and utilization innovative concepts—An experi- 
mental technology exchange: Volume 1, Mining and metals 
remediation. Lee, V.E. (ed.). Pacific Northwest Lab., Richland, WA 
(USA). Apr 1991. 80p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO06-76RL01830. (CONF-9104142—Vol.1: 
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Waste stream minimization and utilization innovative concepts: an 
experimental technology exchange, Washington, DC (USA), 25-26 
Apr 1991). Order Number DE91010717. Source: OSTI; NTIS; GPO 
Dep. 

This two-volume proceedings summarizes the results of fifteen 
innovations that were funded through the US Department of En- 
ergy's Innovative Concept Program. The fifteen innovations were 
presented at the fifth Innovative Concepts Fair, held in Washington, 
DC, on April 25-26, 1991. The concepts in this year’s fair address 
innovations that can substantially reduce or use waste streams. 
Each paper describes the need for the proposed concept, the con- 
cept being proposed, and the concept’s economics and market 
potential, key experimental results, and future development needs. 
The papers are divided into two volumes; Volume 1 addresses in- 
novations for mining and metals remediation that can reduce or 
use waste streams, and Volume 2 addresses general industrial in- 
novations that can reduce or use waste streams. Individual papers 
have been cataloged separately. 


17336 (PNL-SA-—19337-Vol.2) Proceedings of waste stream 
minimization and utilization innovative concepts: An experi- 
mental technology exchange: Volume 2, General industrial. 
Lee, V.E. (ed.). Pacific Northwest Lab., Richland, WA (USA). Apr 
1991. 95p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. (CONF-9104142—Vol.2: Waste stream 
minimization and utilization innovative concepts: an experimental 
technology exchange, Washington, DC (USA), 25-26 Apr 1991). 
Order Number DE91010718. Source: OSTI; NTIS; GPO Dep. 

This two-volume proceedings summarizes the results of fifteen 
innovations that were funded through the US Department of En- 
ergy’s Innovative Concept Program. The fifteen innovations were 
presented at the fifth Innovative Concepts Fair, held in Washington, 
DC, on April 25-26, 1991. The concepts in this year's fair address 
innovations that can substantially reduce or use waste streams. 
Each paper describes the need for the proposed concept, the con- 
cept being proposed, and the concept’s economics and market 
potential, key experimental results, and future development needs. 
The papers are divided into two volumes; Volume 1 addresses in- 
novations for mining and metals remediation that can reduce or 
use waste streams, and Volume 2 addresses general industrial in- 
novations that can reduce or use waste streams. Individual papers 
have been cataloged separately. 


17337 (UCRL-JC—106935) Fabrication overview: Fabrice- 
tion of a metal-plated mirror, beginning from a performance 
requirement. Taylor, J.S. (Lawrence Livermore National Lab., CA 
(USA)); Evans, C.J. Lawrence Livermore National Lab., CA (USA). 
12 Apr 1991. 13p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-9104206—2: American So- 
ciety for Precision Engineering (ASPE) conference, Tucson, AZ 
(USA), 15-18 Apr 1991). Order Number DE91011962. Source: 
OSTI; NTIS; GPO Dep. 

The principal steps in manufacturing a metal-plated mirror are 
substrate fabrication, plating, and final surface finishing. The inter- 
mediate specifications for these operations, as well as the final 
specification, are developed (ideally) during an iterative planning 
process that includes the optical designer, the project engineer, a 
metrologist, and if necessary a coater (for a final thin reflective 
coating). Each of these specialists identifies problems and offers 
solutions that might not be considered without them. The outcome 
of this process is a plan for meeting the customer's specifications 
that balances cost, schedule, and technical risk. In practice, how- 
ever, a lack of expert input to the planning process often arises 
because of limited funding or personnel and/or simply from a man- 
agement structure that hinders information exchange. This can lead 
to unreasonable intermediate specifications and/or incompatibilities 
among manufacturing steps. The goal of this paper is to describe 
issues that affect the ability of the surface finisher to meet specifi- 
cations. Some of these issues are inherent to the finishing process, 
while some are due to incompatibilities with other manufacturing 
steps. Since it is the finisher who often has the final manufacturing 
responsibility for meeting performance specifications, he must con- 
tend with problems and deficiencies accumulated throughout the 
manufacturing process. 4 refs., 1 fig., 4 tabs. 





17338 (VTT-TIED-1160) Techno-economic assessment of 
VOC-emission reduction methods. Mroueh, U. (Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Kemian Lab.). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Sep 1990. 122p. (In Finnish). 
Order Number DE91771947. Source: OSTI; NTIS (US Sales Only). 
The aim of the study is to evaluate technical and economical 
feasibility of process modifications and add-on control techniques 
for the reduction of VOC-emissions in our country. The activities 
concerned are solvent use, refineries and gasoline marketing. The 
previous part of the study 'Reduction of the emissions of solvent 
using industries’ is published in VTT Research notes series. It 
deals with the add-on control technologies available and the mea- 
sures applicable for the reduction of VOC-emissions from painting, 
printing, other surface coating and pharmaceutical industries. In 
this part the potential methods available for the reduction of VOC- 
emissions from other solvent using operations, refineries and 
distribution of gasoline are described and evaluated. Further the in- 
vestment and operation costs of traditional add-on control methods 
as well as the costs of VOC abatement of major source categories 
concerned are estimated. The reduction efficiency of the control 
techniques available is also discussed. The reduction of solvent 
use or the prevention of volatilisation through process modifications 
is in most cases technically and economically most feasible abate- 
ment method. Further development of solventiess and low solvent 
paints, inks, coatings, degreasers and cleaners is an essential 
precondition of wide substitution of solvent products. The vapor re- 
covery technology can besides present applications be used for the 
treatment of VOC-emissions from gasoline marketing terminals and 
service stations. Incineration of volatile organic compounds is a rel- 
atively expensive control method. The field of application is wide 
including industrial processes in which product substitution, pro- 
cess changes or recovery are not feasible for emission reduction. 


17339 (VTT-TIED-1182) Use of pinch-technology in the de- 
sign and calculation of heat exchanger networks: Principal 
theory. Kolehmainen, T. (Technical Research Centre of Finland, 
Jyvaeskylae (Finland). Combustion and Thermal Engineering Lab.); 
Kovero, A.; Malinen, H.; Viinikainen, S. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Nov 1990. 94p. (in Finnish). Or- 
der Number DE91771948. Source: OSTI; NTIS (US Sales Only). 

Pinch-technology is a method for analysing and designing the 
use of heat energy. It can be best applied to process industry which 
uses large amounts of heat energy. Pinch-technology is based on 
mass and heat balance of the concerned process. All the process 
streams are analysed. The so called hot composite curve consists 
of all the streams, which require cooling and the cold composite 
curve consists of all the streams, which require heating. With help 
of these curves all the heat transfer of the process can be analysed 
simultaneously. Optimal targets for energy consumption can be ob- 
tained before the design of heat-exchanger network. These targets 
are based on economical optimization. Pinch-technology can be 
used also when designing heat and power cogeneration and for 
optimal placing of heat pumps. Computer programs and graphs are 
used when designing process with the pinch-technology. The com- 
posite curves and energy consumption targets can be easily 
composed when using software based on pinch-technology. The 
topology of heat-exchanger network in the early phases of design 
is convenient to present with graphical gridpresentation. 
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Refer also to citation(s) 16477, 17159, 17206, 17268, 17292, 
17307, 17331, 18458 


17340 (CONF-9010367-, pp. 7-10) Economics of recycling 
plans. Ueda, K. (Kyoto University, Kyoto (Japan)). Japan Society 
of Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(In Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

Since recycling activities are often conducted for the purpose of 
meeting the social needs, it is important to identify the socially opti- 
mum level of recycling activities. In the present report, the total 
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social cost of resources utilization is discussed in relation to a num- 
ber of factors including the total cost of resources reclamation, total 
cost of virgin materials, total external cost associated with environ- 
mental contamination due to consumption of virgin materials, and 
total external cost associated with environmental contamination due 
to the operation of recycling processes. The latter half of the report 
discusses the desired form of recycling plans to be implemented in 
the age of throwaway products, focusing on the disposal of urban 
wastes. In Japan, in particular, plastic containers and wrapping ma- 
terials account for a large part of the household waste. In forming 
a recycling plan, it is important to develop an effective strategy to 
promote recycling activities up to a socially desirable level. 2 figs. 


17341 (CONF-9010367-—, pp. 11-12) Numazu scheme. Ide, T. 
(Numazu Municipal Office, Shizuoka (Japan)). Japan Society of 
Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(in Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Procceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

In Numazu City (population 210,000), wastes to be processed in 
the city ' s facilites are grouped into three large categories: com- 
bustible wastes, resources wastes and landfil wastes. Citizens and 
business establishments are requested to divide the resources 
wastes further into more than ten groups according to a certain 
rule, which are then collected by the appropriate administrative 
agency. System have been established to ensure complete recla- 
mation of these wastes. This Numazu scheme, however, is based 
on mere citizen-level activities aimed at rational disposal of wastes 
and should not be regarded as a desirable model for recycling ef- 
forts. A recycling scheme in a strict sense should be based on 
more widely organized social activies. First of all, it is of great im- 
portance to stop producing ‘and selling products that cannot be 
recycled. Second, producers and distributors themselves should 
take the responsibility for the disposal of their products that cannot 
be disposed of easily. Third, both citizens and administrative agen- 
cies should clearly recognize the difficulty in waste disposal and 
share the respobsibility for it. 


17342 (CONF-9010367—, pp. 13-15) Social efficiency of re- 
cycling scheme based on resources purchase plan (Hiratsuka 
scheme). Inoue, H. (Hiratsuka Municipal Office, Kanagawa 
(Japan)). Japan Society of Waste Management Experts, Tokyo 
(Japan). 29 Oct 1990. 455p. (in Japanese). From 1. annual confer- 
ence of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. in Proceedings of the 
1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

Hiratsuka City started a recyclable waste purchase scheme in 
1977 and improved it into a so-called new Hiratsuka scheme in 
1986 to ensure environmental protection and resources recycling. 
A 25-year landfil project has been implemented for waste disposal. 
The first period of the project was originally planned to last from 
April 1984 to March 1994, but currently the scheme is expected to 
increase the service life of the first-period landfil site by about two 
years or to March 1996. The cost for processing recyclable wastes 
is 24,977 yen per ton while that for other wastes is 27,038 yen per 
ton, with the difference being 2,061 yen per ton. This diference 
multiplied by 10,514 tons, the total weight of recyclable wastes pro- 
cessed in 1988, makes 21,669,000 yen, which, along with the 
lengthened life of the landfil site, represents the benefit. The total 
income of resources collection contractors gained under this 
scheme in 1989 was sales of recycled resources of 77,425,000 
yen plus a subsidy of 51,896 yen, totaling 129,321,000 yen. 1 fig., 
6 tabs. 


17343 (CONF-9010367-, pp. 17-20) Age of recycling as cul- 
tural work. Koizumi, S. Japan Society of Waste Management 
Experts, Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. 
annual conference of the Japan Society of Waste Management Ex- 
perts (JSSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of 
the 1st annual conference of the Japan Society of Waste Manage- 
ment Experts. Order Number DE91778366. Source: OSTI; NTIS 
(US Sales Only). 
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Japan Recycling Association considers that the 1980s was the 
age of recycling campaigns and that the 1990s should be the age 
of the launch of recycling projects as cultural work. The Associa- 
tion has implemented various events and schemes, including the 
purchase of empty cans and bottles collected from streets at one 
yen per can or bottle, in which many citizens took part. These vari- 
ous events were intended to draw attention of citizens to the 
environment and their lifestyles as well as to the resources left 
unused in their homes. The rate of resources collection by the As- 
sociation was 50 tons a month per staff member in the past, but 
currently it should be 100 tons a month, or the Association will suf- 
fer from finacial difficulties. People in this field are now facing again 
with the question of what is the rational price. Three years ago, the 
Association started renewed experimental activities including the 
construction of a drive-through type around-the-clock recycling cen- 
ter. 


17344 (CONF-9010367-, pp. 25-26) Payability of recycling.: 
Evaluation of economics of recycling schemes. Gunjima, T. 
(Doshisha University, Osaka (Japan). Faculty of Economics). 
Japan Society of Waste Management Experts, Tokyo (Japan). 29 
Oct 1990. 455p. (In Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings ofthe 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

The report discusses some important points that should be made 
clear before considering the payability of recycling sthemes. First 
of all, it should be made clear whether the scheme in question is to 
be evaluated in terms of payability alone or whether the cultural 
and social significance of recycling is to be taken into account. 
One should also decide on whether the evaluation is to cover ex- 
ternal benefits and external costs, such as reduced cost for waste 
disposal and reduced cost for the landfill due to a lengthened ser- 
vice life, that are often difficult to analyze quantitatively. The public 
sector and the private sector generally have different objectives in 
carrying out recycling plans; the former usually attaches impor- 
tance to payability while the latter gives priority to the reduction in 
waste disposal cost brought about by its recycling scheme. Fur- 
thermore, a recycling scheme should take into account the 
supply-demand relations of recyclable wastes without paying atten- 
tion only to the conditions for the suppliers in the market. 


17345 (CONF-9010367-, pp. 27-30) Wide-area waste dis- 
posal schemes. Suzuki, S. (Ministry of Health and Welfare, Tokyo 
(Japan}). Japan Society of Waste Management Experts, Tokyo 
(Japan). 29 Oct 1990. 455p. (in Japanese). From 1. annual confer- 
ence of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of the 
1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

The report first classifies different wide-area waste disposal 
schemes in terms of the following three factors: locational relations 
between the place of waste generation and final disposal site, the 
position of the final disposal site, and the location of the areas from 
which industrial wastes are transported to the final disposal site. 
The report then describes legislative and administrative develop- 
ments leading to the current situation where wide-area schemes 
have become necessary. Important aspects of wide-area disposal 
schemes are discussed separately for general and industrial 
wastes. Features of the Phoenix Plan are outlined next, placing 
emphasis on the fact that the plan is implemented not by the na- 
tional government but by the local governments concerned. Finaly, 
characteristics of these schemes and problems associated with 
them are discussed, concluding that it is important to establish an 
appropriate coordinating organization while gaining support from 
other organizations concerned in carrying out a wide-area scheme 
for marine waste disposal, to set up stringent rules while ensuring 
that they will be observed closely, and to form a plan for the re- 
claimed landfill site to serve for promoting the prosperity of the 
community. 6 tabs. 


17346 (CONF-9010367-, pp. 31-34) Present situation of and 
activities for waste disposal in Saiatama prefecture. Hashimoto, 
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M. (Saitama Prefectural Government, Saitama (Japan)). Japan So- 
ciety of Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 
455p. (In Japanese). From 1. annual conference of the Japan So- 
ciety of Waste Management Experts (JSWME); Tokyo (Japan); 
29-30 Oct 1990. In Proceedings of the 1st annaul conference of 
the Japan Society of Waste Managment Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

Being an inland prefecture, Saitama is suffering from serious 
problems associated with waste disposal. In particular, it has be- 
come extremely difficult to create a disposal site in the southern 
part of the prefecture, resulting in the fact that more than 40 per- 
cent of the waste generated in Saitama is disposed of at landfill 
sites in other prefectures. The rate of industrial waste generation 
has been increasing steadily, and more active recycling efforts will 
be required in the future. Surveys of the flows of industrial waste in 
the prefecture show that waste comes from other prefectures for 
intermediate processing, followed by the outflow of the processed 
waste together with other waste generated within the prefecture, 
indicating that facilities in Saitama is playing an important role in 
intermediate processing. For its intra-prefectural wide-area disposal 
scheme, Saitama established a basic plan for waste disposal sites, 
under which the No.2 landfill site started operating in 1990. The to- 
tal area of the landfill is about 32 hectares and a total of about 
2,710,000 tons of waste will be disposed of. The expected service 
life of the landfill is about 14 years (annual filling rate about 
200,000 tons). 2 tabs. 


17347 (CONF-9010367-, pp. 37-40) Wide-area disposal 
scheme in Hinode Town.: Hoping to establish a model inland 
disposal site for wide-area disposal scheme. Egawa, T. (Tokyo 
Metropolitan Government, Tokyo (Japan)). Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (In 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Procceedings ofthe 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

The report describes major developments leading to the creation 
of a disposal site under a wide-area scheme at Hinode Town, Tama 
County, Tokyo Metropolis, and outlines its major features. Impor- 
tant issues associated with disposal sites for wide-area schemes 
are also discussed. This disposal site, where landfill work started in 
April 1984, has a landfill area of 22 hectares and waste disposal 
capacity of 2,600,000 square meters. Since the site is located in a 
mountenous area, a facing type dam was constructed at its lowest 
corner to prevent the outflow of waste and other materials. The site 
is completely covered with synthetic rubber sheets to prevent seep- 
age water from getting into the ground. The collected water is 
transferred to a seepage water treatment plant through main water 
collecting pipes. In addition to management, careful consideration 
has also been given to the protection of the natural and living envi- 
ronments in the local community, and an environmental impact 
evaluation committee has been established to ensure this. When 
completed in 1996, this landfill project will provide a large flat 
ground, where various public facilities will be constructed. 


17348 (CONF-9010367-, pp. 41-44) Various efforts made 
for Osaka bay pheonix plan which has just started. Katayama, 
T. Japan Society of Waste Management Experts, Tokyo (Japan). 
29 Oct 1990. 455p. (in Japanese). From 1. annual conference of 
the Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual conter- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Saies Only). 

A pian to create a land reclamation site in a bay or gulf for a 
wide-area waste disposal scheme covering several prefectures in a 
large urban area in accordance with the Law on Wide Coastal Area 
Environment Improvement Center is generally called a phoenix 
plan. For the Kinki urban area, a phoenix plan was established un- 
der which a waste disposal site that serves for a long time to 
dispose of waste collected from a wide area is to be created in the 
Osaka Bay. This plan is based on the following three principles: 
(1) it should not require any change in the existing waste disposal 
systems and rules, (2) it should be implemented in line with the 
measures and actions taken in the various prefectures covered, 





and (3) high priority should be given to environmental protection 
through the entire project. In addition to these principles of the 
plan, the present report outlines its major features (scale, cost, 
etc.), history (legislation, site construction works, etc.), background 
(process of organizing the Center, etc.), and present conditions of 
the project (measures for environmental potection, etc.). 6 tabs. 


17349 (CONF-9010367—, pp. 104-107) Study on waste dis- 
posal measures and their evaluation from political point of 
view. (1). Fukuda, K. (Rissho University, Tokyo (Japan). Faculty of 
Economics); Oshiya, H. Japan Society of Waste Management Ex- 
perts, Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. 
annual conference of the Japan Society of Waste Management Ex- 
perts (JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of 
the 1st annual conference of the Japan Society of Waste Manage- 
ment Experts. Order Number DE91778366. Source: OSTI; NTIS 
(US Sales Only). 

The report first outlines the current waste disposal system in re- 
lation to the recent increase in the volume of released waste and 
change in its composition, and stresses the importance of introduc- 
ing private sector activities by, for example, giving permission to 
waste disposal contractors. Some issues related with the current 
applicable law are discussed, focusing on the fact that 19 types of 
industrial waste are defined in the law, but other types of industrial 
waste are not clearly distinguished from general waste released 
from business establishments. The responsibility for waste disposal 
as specified in the law is then discussed, and it is pointed out that 
the current waste disposal law basically places emphasis only on 
the responsibility for waste disposal without specifying any rule for 
controlling the release of waste. In view of the fact that resources 
useful for humans are limited, it is concluded that drastic recycling 
measures should be established after giving up the current ones, 
which place emphasis only on promoting the supply of products 
and disposal of waste. 5 refs., 2 tabs. 


17350 (CONF-9010367-, pp. 108-111) Study on control of 
waste release and Its eftect. Ikeda, Y. Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

In response to the recent increase in waste release, the impor- 
tance and urgency of the control and management of waste 
release have been attracting greater attention in the view of 
resources and energy preservation and global environmental pro- 
tection. The present report discusses techniques for control and 
management of waste release in relation to the breakdown of 
household waste shown in the 1986 Statistic Survey of Waste Dis- 
posal Projects (General Waste). To reduce the waste release, a 
variety of efforts and activities have been made jointly by adminis- 
trative agencies and communities in many cities, but satisfactory 
effects have not been realized. An important issue is the establish- 
ment of a technique to obtain reliable statistics of general waste 
released from business establishments. It is also essential to 
evaluate properly the efforts made by residents, business estab- 
lishments and administrative agencies and to develop an efficient 
technique for the control and management of waste release. The 
precedures for the Survey of Waste Disposal Projects should be 
improved so that the volume of waste released from househokss, 
business establishments and public offices can be betermined and 
studied separately. 8 figs. 


17351 (CONF-9010367-, pp. 120-123) Comment on waste 
and its disposal trom the viewpoint of entropy. Yata, A. Japan 
Society of Waste Management Experts, Tokyo (Japan). 29 Oct 
1990. 445p. (in Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 
Waste dispoal increasingly has become a serious social problem 
in urban areas in both developed and developing countries. Com- 
pared to the issues associated with global environment, however, it 
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tends to be regarded as local and limited. The present report eluci- 
dates that the problem of waste disposal and that of global 
environment protection has the same root from the viewpoint of en- 
tropy, a thermodynamic parameter. Its also discusses the nature of 
waste and methods for waste disposal based on the theory of en- 
tropy. First, the theory of entropy is explained, focusing on the 
second law of thermodynamics and major features of non- 
equilibrium stationary states, and the nature of Earth as a system 
is argued. Then, waste disposal projects and the decomposition 
and regeneration of substances are discussed in relation to the 
theory of entropy. It is insisted that a future concept of waste dis- 
posal should be consistent with the actions of microorganisms and 
plants in nature, that is, decomposition and regeneration of physi- 
cal entropy. Finally, it is concluded that both producers and 
consumers should reexamine their values and morals. 2 refs. 


17352 (CONF-9010367-, pp. 124-127) Achievement of con- 
sent to and participation of residents in construction of 
general waste processing facilities. Seo, K.; Takahashi, T. 
Japan Society of Waste Management Experts, Tokyo (Japan). 29 
Oct 1990. 455p. (in Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

The report discusses what a consultative meeting should be as a 
useful forum for achieving a mutual agreement between adminis- 
trative offices and residents, with the aim of finding a way of 
avoiding conflicts arising from the construction of facilities. Some 
conflicts and consultations experienced in the past are outlined 
first. The scope of participation of residents, qualification of the 
participants in a meeting, management and contents of the meet- 
ing, and conclusion of an agreement, are discussed as important 
matters to invite the participation of residents. And an approach to 
it is presented. It is insisted that in the future, an agreement should 
be reached through thorough deliberations rather than by simply 
obtaining consent from residents, and that this should be realized 
through proper management of meetings with many participants 
from the local community. Future studies should cover the nature 
of existing conflicts, solutions to conflics arising after the start of 
operation of a facility, approaches to encouraging the participation 
of residents, and the way a waste processing facility should be to 
forge harmony in the local community. 9 refs., 2 figs., 2 tabs. 


17353 (CONF-9010367-, pp. 128-131) Role of citizens in 
resduction and recyling of waste. Watanabe, F.; Terada, K. 
Japan Society of Waste Management Experts, Tokyo (Japan). 29 
Oct 1990. 455p. (in Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

The annual waste release increased by as much as 806,341 
tons from 1979 to 1988. A noticeable feature is that the proportion 
of plastics largely increased and that paper accounted for 38.8% of 
the total combustible waste in 1984 but as much as 45.6% in 
1988. In view of such conditions, questionnaire surveys were made 
on various citizens ‘ groups to study their activities involving waste. 
The present report presents and discusses major results. A survey 
shows that segregation and separate collection is practiced in 90% 
of the total areas studied and that many of the groups are collect- 
ing recyclable waste volunterily. In another survey, 96.9% of nearly 
1,000 respondents say 'yes’ when asked whether they would use a 
special facility for collecting recyclable waste if available. Many re- 
spondents request that producers and distributors use recyclable 
containers, collect them and give consideration to environmetal 
protection. 2 figs. 


17354 (CONF-9010367-, pp. 132-136) Waste disposal 
questionnair on citizens.: Study for Shiso County, Hyogo Pre- 
fecture. Morimoto, T.; Ogawa, K.; Higuchi, S.; Ide, A.; Yamaguchi, 
R. Japan Society of Waste Management Experts, Tokyo (Japan). 
29 Oct 1990. 455p. (in Japanese). From 1. annual conference of 
the Japan Society of Waste Management Experts (JSWME); Tokyo 
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(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

Shiso County, located in southern Hyogo Prefecture and consist- 
ing of five villages, established the Shiso County Basic Program for 
Wide-Area Waste and Raw Sewage Collection and Disposal in 
1985 to cover all five villages. The present report describes major 
results of a survey on residents in the county. According to the sur- 
vey, about 80% of the respondents are satisfied with the current 
ways of waste collection and processing, and as many as about 
60% of them want to have a garbage composter, indicating that 
many people over the county are active in disposing of their own 
garbage. Collection of recyclable waste newspaper, clothing and 
cardboards is also practiced actively. For these and other articles, 
as many as 91% of the respondents are positive to their participa- 
tion in recyclable waste collection. Recyclable material should be 
collected separately by community groups, and the remaining use- 
ful material released as waste should be further recovered in the 
newly cnstructed recycle center. 3 figs., 2 tabs. 


17355 (CONF-9010367-, pp. 137-140) Comment on practice 
of maintenance of digester chamber in Aichi Prefecture. Ko- 
jima, S. Japan Society of Waste Management Experts, Tokyo 
(Japan). 29 Oct 1990. 455p. (In Japanese). From 1. annual confer- 
ence of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of the 
1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

According to the 1989 statistics for Aichi Prefecture, about 
540,000 digester chambers are used over the prefecture excluding 
Nagoya City, and their number is increasing by more than 260,000 
each year. However, the public sewer pipe network is expanding 
rapidly, causing uneasiness among maintenance contractors about 
their business in the future. The present report deals with an analy- 
sis of this situation. It shows that there are too many maintenance 
contractors, possibly leading to serious competition among them 
and deterioration in their services. It is also found that the munici- 
pal governments and health centers are finding it increasingly 
difficult to instruct them carefully. Only 56.9% of the digester cham- 
bers are maintained regularly on a contract basis, requiring 
effective measures and efforts to increase this rate. Another urgent 
issue is how to treat defective digester chambers. Under such 
circumstances, the municipal governments should take the respon- 
sibility for establishing a system to ensure proper maintenance of 
these digester chambers. 4 tabs. 


17356 (CONF-9010367-, pp. 141-144) Study on various fac 
tors affecting the flux in membrane separation type raw 
sewage processing pliant. Ishida, K. (Kubota Corp., Osaka 
(Japan)); Izumi, S.; Moro, M. Japan Society of Waste Management 
Experts, Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. 
annual conference of the Japan Society of Waste Management Ex- 
perts (SSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of 
the 1st annual conference of the Japan Society of Waste Manage- 
ment Experts. Order Number DE91778366. Source: OSTI; NTIS 
(US Sales Only). 

In response to the progress in membrane separation technology, 
a greater number of sewage processing plants have introduced a 
membrane-based system for solid-liquid separation. Such a system 
consists of a primary process for separation of activated sludge 
and a secondary process in which an appropriate agent such as 
ferric chloride is added to the filtrate from the primary process to 
coagulate and separate soluble organic substances. In the present 
study, tubular ultrafiltration membrane is applied to these two pro- 
cess to determine its filtration performance, and demonstration 
testing is carried out at an operating plant. When used for ultrafil- 
tration of activated sludge, the membrane showed typical filtration 
performance governed by the resistance of gel layers. Accumula- 
tion of deposits onto the membrane did not occur significantly for 
12 hours of filtration when the crossflow velocity was 2m/s or 
more. in the ultrafiltration of sludge coagulated by ferric chioride, 
the permeation flux did not depend on the crossflow velocity, but 
increased linearly with the transmembrane pressure. Accumulation 
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of deposits did not occur significantly for 12 hours when the cross- 
flow velocity and transmembrane pressure were 1.5m/s and 0.5kg/ 
cm ®, respectively. 2 refs., 7 figs., 1 tab. 


17357 (CONF-9010367-, pp. 149-152) Effects of coagulant 
on coagulation-membrane separation process. Okaniwa, Y. 
(Sumitomo Heavy Industries, Ltd., Tokyo (Japan)); Nakano, K.; Aoi, 
T. Japan Society of Waste Management Experts, Tokyo (Japan). 
29 Oct 1990. 455p. (In Japanese). From 1. annual conference of 
the Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

Previous demonstration testing of a high-load raw sewage deni- 
tration system which consists of activated sludge separation 
membrane (primary) and coagulated sludge separation membrane 
(seocondary), both made of polyolefine, has shown that the rate of 
fouling in the secondary membrane is affected by the coagulant 
used. The present study is aimed at confirming this in the labora- 
tory. Coagulation and membrane separation tests are performed 
using ferric chloride, ion polysulfate and aluminum sulfate as coag- 
ulant, and results obtained are discussed. In addition, the deposits 
formed on the membrane during the coagulation and membrane 
separation tests are observed and analyzed. Results show that the 
use of ferric chloride is most desirable for the purpose of maintain- 
ing a proper flux. The difference in the rate of flux decrease seems 
to be related with the difference in the adhesion and adsorbance of 
the floc formed from the coagulants. The deposits contain no 
chemical compounds that are formed from anions coming from the 
coagulants. 2 figs., 4 tab. 


17358 (CONF-9010367-, pp. 161-164) Efficient operation of 
aerators in terms of dissolved oxygen level at high-efficiency 
oxidizing pond in land reclamation site. Yamamoto, O. (Osaka 
City Institute of Public Health and Environmental Sciences, Osaka 
(Japan)); Fukunata, |.; Yokoyama, H.; Inoue, Y. Japan Society of 
Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(In Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

The Osaka City Land Reclamation Site is provided with six aera- 
tors in its high-efficiency oxidizing pond designed for biological 
treatment, but the power consumed by them accounts for a large 
part of the total running and management cost. In the present re- 
port, guidelines for the optimum number of operating aerators that 
can be followed easily by their managers are presented with the 
aim of reducing the management and maintenance cost through 
the control of the number of operating aerators. Field measure- 
ments are made of the dissolved oxygen concentration, water 
temperature and oxygen saturation rate. Results show that the 
changes in water temperature correspond to those in dissolved 
oxygen concentration. Measurements of the vertical distribution of 
dissolved oxygen in the high-efficiency oxidizing pond indicate that 
adequate stirring is necessary in seasons when the biological activ- 
ity is high. From these investigations, it is concluded that two 
aerators are required in winter days when the water temperature is 
below 10 degree C, while four or more should be used in summer 
days when the temperature exceeds 25 degree C. Three aerators 
are necessary in spring and fall. 3 figs., 1 tab. 


17359 (CONF-9010367—, pp. 165-168) Application of mem- 
brane treatment to seepage water from landfill for waste 
disposal.: COD reduction by UF membrane and RO membrane. 
Wada, H. (Ebara-Infilco Co. Ltd., Tokyo (Japan)); Ito, S.; Kojima, Y. 
Japan Society of Waste Management Experts, Tokyo (Japan). 29 
Oct 1990. 455p. (in Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

UF membrane and RO membrane are applied to seepage water 
from a landfill site to study the optimum pretreatment conditions, 
their performance for COD reduction, and methods for cleaning 
contaminated membrane. Batch tests (laboratory) are performed to 





determine the optimum pretreatment conditions, and continuous 
treatment tests (field) are carried out to study the effects of long- 
term treatment. Decrabonated samples are subjected to filtration, 
coagulating sedimentation, biological treatment, ozone treatment, 
UV irradiation, and the combination of UV irradiation and hydrogen 
peroxide treatment in order to determine the optimum pretreatment 
conditions. Results show that coagulating sedimentation and coag- 
ulating filtration are effective for pretreatment prior to UF and RO 
membrane treatment and that chemical cleaning is effective for UF 
and RO membrane. Coagulating UF treatment is equivalent or su- 
perior to the conventional combination of coagulating sedimentation 
and sand filtration in terms of the quality of treated water. RO treat- 
ment is better than activated charcoal adsorption in reducing the 
management and maintenance cost. At the present stage, the 
evaporation method seems the best for RO treatment of concen- 
trated water. 3 figs., 4 tabs. 


17360 (CONF-9010367-, pp. 169-172) Changes in contami- 
nant composition at landfill sites. (9).: Application of soil 
covering to treatment of alkaline seepage water. Ono, Y. 
(Saitama Institute of Environmental Pollution, Saitama (Japan)); 
Sugai, T.; Masuda, T.; Watanabe, Y.; Kobayashi, S. Japan Society 
of Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(in Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japn So- 
ciety of Waste Management Experts. Order Number DE91778366. 
Source: OSTI; NTIS (US Sales Only). 

Recently, alkaline seepage water has been found in many landfill 
sites. Strong alkaline seepage water results from the use of alka- 
line agents, such as quicklime and slaked lime, for water removal 
from waste. In the present report, the neutralizing ability of different 
types of soil is studied to provide a method to neutralize seepage 
water by using soil covering at landfill sites. Results show that clay 
contained in soil is playing a major role in neutralizing alkaline 
seepage penetrating the soil. Clay generally has negative electric 
charges, suggesting that positive ions in alkaline water is neutral- 
ized after being replaced by hydrogen ions. Another major factor is 
the carbonate ion and carbon dioxide existing in soil, which precipi- 
tate and solidify calcium hydroxide as calcium carbonate to achieve 
neutralization. Investigations indicate that top soil comprising vol- 
canic ash is useful as material for soil covering. 2 figs., 5 tabs. 


17361 (CONF-9010367-, pp. 177-180) Study on nitrogen 
decomposition process in waste layer at landfill site. 
Shimaoka, T. (Fukuoka University, Fukuoka (Japan). Faculty of En- 
gineering); Hanajima, M.; Awaya, Y. Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

In the present study, the quality of seepage water and that of 
water penetrating the waste layer are examined to clarify the mech- 
anism of nitrogen removal from a circulation type semi-aerobic 
landfill site. Another investigation is made to determine the effect of 
returned microorganisms on the process of nitrogen removal. The 
circulation of seepage water is found to serve for achieving a nearly 
uniform vertical distribution of the orverall nitrogen concentration 
over the circulation-type semi-aerobic landfill site studied. In this 
landfill site, seepage water containing nitrate nitrogen is returned to 
the site, causing denitration at the surface of the waste layer. This 
seems to be a major factor in promoting denitration at the circula- 
tion type semi-aerobic landfill site. In addition, microorganisms are 
also fed back together with seepage water, and this feedback of 
microorganisms appears to contribute to the accumulation of nitrify- 
ing and other bacteria with a small multiplication rate, which can 
contribute to the decomposition of nitrogen. 2 refs., 4 figs., 2 tabs. 


17362 (CONF-9010367-, pp. 185-188) Waste management 
in low-income urban area in developing countries.: Case in 
Guatemala City. Sakurai, K. (Japan International Cooperation 
Agency, Tokyo (Japan)). Japan Society of Waste Management Ex- 
perts, Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. 
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annual conference of the Japan Society of Waste Management Ex- 
perts (JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of 
the 1st annual conference of the Japan Society of Waste Manage- 
ment Experts. Order Number DE91778366. Source: OSTI; NTIS 
(US Sales Only). 

The report describes waste management activities in slums and 
squatter sections in large urban areas in developing countries, fo- 
cusing on an interesting attempt made at Guatemala City in South 
America. Various environmental problems have been increasingly 
becoming serious in many developing countries. Waste disposal 
under such circumstances should be performed in a way that 
meets the specific social, economic, cultural, natural and other 
waste-related requirements in each community. An experimental 
attempt to create a small, community-level material circulation sys- 
tem has been made in a squatter area in northern Guatemala City. 
The activity, which is based on the participation and cooperation of 
the local residents, is intended to treat waste water and waste ma- 
terial by simple techniques, supply local households with the 
methane gas generated from treated waste water to be used as 
fuel, apply the treated water to irrigation, and collect and sell recy- 
clable materials. Though the project cannot be regarded successful 
at the present stage, the attempt itself should be highly evaluated. 
2 refs., 2 figs. 


17363 (CONF-9010367—-, pp. 189-192) Development of 
novel waste collection system using vacuum waste collecting 
car. Ishiwari, N. (Itami Municipal Office, Osaka (Japan)); Fujita, N.; 
Inukai, S.; Hayashi, H.; Ara. Y.; Okazaki, A. Japan Society of 
Waste Management Experts’ Tokyo (Japan). 29 Oct 1990. 455p. 
(in Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

The report proposes a novel waste collection system. Its devel- 
opment was made on the basis of the principles of safety, 
sanitation, high efficiency, use of underground dumps, and elimina- 
tion of noise and offensive odors. In the waste collection system 
developed, residents of a building throw waste into shoots which 
connect to waste vessels provided uderground, where the waste 
are stored temporarily. It is then collected by a vacuum waste col- 
lection car which is equipped with vacuum suction equipment and 
a tank. The tank is connected to a waste storage vessel through a 
connecting station. The pressure in the vessel, pipe and tank is 
then reduced to pull out the waste. The vacuum collection car is 
provided with a water scrubber to remove fine waste particles from 
air. To evaluate the entire system, a model plant was constructed 
and it started operating in May 1989. 5 figs., 2 tabs. 


17364 (CONF-9010367-, pp. 193-196) Statistic analysis of 
waste recycling activity. Nakasugi, O. (National Institute for Envi- 
ronmental Studies, Tsukuba (Japan)). Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

The study is aimed to investigate the current recycling activities 
based on the Survey of General Waste Disposal Projects and ana- 
lyze the effects of these recycling activities based on data for 
various cities taken in 1986. In addition, the relations of the recent 
rapid increase in waste release with the recycling activities are an- 
alyzed on the basis of data on group collection of waste in Tokyo 
Metropolis. As many waste combustion plants were improved and 
newly constructed, the amount of waste processed by combustion 
increased by 5 percent during the 1 year period ending in 1986. 
Recyclable waste is collected not only by public agencies but also 
through group activites by local residents. The amount of collected 
recyclable waste increased by about 10 percent or more each year 
from 1982 to 1986. In general, recycling activities seem to be serv- 
ing for reducing the amount of waste which is disposed of at final 
disposal sites, although the analysis is difficult because this 
amount largely depends on whether waste combustion plants are 
available. One of the major factors in the recent increase in waste 


ERA Vol.16,No.7 235 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3206 Municipalities and Community Systems 


release is that the recycling activities are still not active enough to 
cope with the recent rapid growth in the rate of resources con- 
sumption. 6 figs. 


17365 (CONF-9010367-, pp. 201-204) Survey of unit re- 
lease of general waste. Ishikawa, T. (Tohoku University, Sendai 
(Japan). Faculty of Engineering); Sasagawa, S. Japan Society of 
Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(in Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

The report presents a calculation of unit release of waste based 
on data for Fujisawa City, Kanagawa Prefecture. The relations be- 
tween the population and per capita waste release are investigated 
first as the population, which reflects the living floor space, is ex- 
pected to have a correlation with the standard of living of the 
residents. The curve for the waste release from a detached house 
shows a peak near a population of 7,500 per square kilometer, 
which represents relatively high-income residential areas with hous- 
ing lots of nearly 330 square meters. For apartment houses, on the 
other hand, the waste release tends to decrease with population, 
which may be attributed to the fact that old and new apartment 
houses are different in terms of the ages and breakdown of family 
members. Analysis of waste release from business establishments 
is carried out in terms of the unit area of their shop space. For 
general restaurants and bars, the waste release is roughly propor- 
tional to the shop area. Larger supermarkets ‘are found to be 
smaller in the waste release per unit shop area. 2 refs., 6 figs. 


17366 (CONF-9010367-, pp. 205-208) Effect of community 
on unit release of combustible waste and its seasonal change. 
Matsuo, T. (Hokkaido University, Sapporo (Japan). Faculty of Engi- 
neering); Matsufuji, T.; Tanaka, N.; Kamiyama, K. Japan Society of 
Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(in Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OST|; NTIS (US Sales Only). 

In general, a waste collecting car is in charge of some sections 
in a municipality. Data for such sections are analyzed here to in- 
vestigate the relations between the features of communities on the 
seasonal changes in waste release there. The study uses data 
taken in Kita-ku, Sapporo City, which consists of a total of 69 such 
sections. Useful comparison between different sections can be 
made in terms of per capita waste release per day. Per capita 
waste release is larger for sections containing many shops, 
restaurants and offices because waste from these business estab- 
lishments is collected together with household waste. The curve for 
seasonal changes in waste release shows a peak in March-April 
and August. Seasonal changes is larger for sections with less busi- 
ness establishments. In such sections, students and unmarried 
workers, who tend to move frequently in early spring, are playing a 
major role in the seasonal changes in waste release. 2 refs., 5 figs. 


17367 (CONF-9010367-, pp. 209-212) Experimental study 
on accuracy and applicability of visual analysis of waste. 
Urabe, M. (Taisei Corp., Tokyo (Japan)); Taniguchi, K. Japan Soci- 
ety of Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 
455p. (in Japanese). From 1. annual conference of the Japan So- 
ciety of Waste Management Experts (JSWME); Tokyo (Japan); 
29-30 Oct 1990. In Proceedings of the 1st annual conference of 
the Japan Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

On the basis of laboratory tests, the study investigates the accu- 
racy and practical applicability of visual observation as a method to 
estimate the composition of waste, which consists of paper, plas- 
tics, metals, etc., in terms of volume and weight. Study results 
show that the average or median of estimations by 10 testers has 
a relatively good correlation with the true composition. Estimations 
of the composition by volume tend to smaller in variation than 
those by weight and have a closer correlation with the true compo- 
Sition. It is also found that smaller waste components tend to be 
overestimated, and larger ones underestimated. Concerning the 
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composition by weight, the testers become better in estimation 
when they are let known the true composition after each test run. If 
they continue test runs without knowing the true composition, they 
tend to show larger individual errors. The estimation appears to be 
easier when testers are allowed to hold and touch the samples in- 
stead of only observing them visually. 7 figs. 


17368 (CONF-9010367-, pp. 213-216) Composition of com- 
bustible waste released in waste collection bags_ in 
detached-house residential area. Matsufuji, T. (Hokkaido Univer- 
sity, Sapporo (Japan). Faculty of Engineering); Tanaka, N.; Matsuo, 
T.; Kamiyama, K. Japan Society of Waste Management Experts, 
Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. annual 
conference of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of the 
1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

The report presents an analysis of the composition of com- 
bustible waste released in waste collection bags of polyethylene or 
other similar materials. A survey is made in a residential area in 
Kita-ku, Sapporo City, which contains detached houses alone with- 
out shops or other business establishments. Results show that if 
the survey area is expanded, the variations in waste release within 
that area is significantly large and the data on waste release in the 
area cannot represent a larger area which contains that area. 
Waste grass accounts for a large part of the total waste release 
during the survey period. Except for grass, the amount and compo- 
sition of waste is roughly uniform over the survey area. The total 
amount, variation and composition of both grass and other waste 
are largely different among waste collection stations. It is also found 
that the weight of bags containing waste and that of each waste 
component show a logarithmic normal distribution. 5 figs., 2 tabs. 


17369 (CONF-9010367-, pp. 217-220) Changes in composi- 
tion of non-combustible and non-combustion-suited waste 
(separated waste) in Tokyo. Nemoto, H. (Tokyo Metropolitan 
Cleansing laboratory, Tokyo (Japan)); Tanigawa, N.; Noguchi, T. 
Japan Society of Waste Management Experts, Tokyo (Japan). 29 
Oct 1990. 455p. (In Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

In Tokyo, combustible waste and non-combustible/non- 
combustion-suited waste (or separated waste) are collected 
separately. Most of the separated waste is currently disposed of at 
landfill or land reclamation sites without intermediate processing. 
The present study investigates the changes in the composition of 
separated waste during the past 10 years. The 23 wards of Tokyo 
is divided into six survey groups for sampling of separated waste. 
Analysis is made of the physical composition, types of waste prod- 
ucts contained, water content, apparent specific weight, and 
elemental composition. Concerning combustible waste, the release 
of waste paper has been gradually increasing since 1984 while 
that of kitchen garbage has been decreasing since 1986 contrary 
to waste paper. Of the different types of non-combustion-suited 
waste, the release of waste films has been gradually increasing 
since 1986, when it dropped from the previous year. The same 
trend is also seen for other types of plastic waste. Concerning non- 
combustible waste, the proportion of waste glass has been in the 
range of 25-30 percent, while that of waste steel has been increas- 
ing since 1983. That of waste aluminum has also been increasing 
since 1985. 11 figs. 


17370 (CONF-9010367-, pp. 221-224) Incineration of 
kitchen garbage by microwave. Suzuki, J. (Matsushita Electric 
Industrial Co. Ltd., Osaka (Japan)); Hosaka, M.; Kawasaki, Y.; 
Nishino, A.; Goto, Y. Japan Society of Waste Management Ex- 
perts, Tokyo (Japan). 29 Oct 1990. 455p. (in Japanese). From 1. 
annual conference of the Japan Society of Waste Management Ex- 
perts (JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of 
the 1st annual conference of the Japan Society of Waste Manage- 
ment Experts. Order Number DE91778366. Source: OSTI; NTIS 
(US Sales Only). 





An electronic incinerator is developed. The incinerator uses mi- 
crowave to dry, heat and decompose flame-resisting garbage 
containing much water, burn the gas generated from decomposed 
material and remove odors using a proper catalyst so that the 
garbage is reduced into ash with about 1 percent volume. A mag- 
netron is used to produce microwave. Waste is put in the primary 
combustion chamber, and dried by microwave. Microwave further 
works to heat and carbonize the waste. Carbon, which is a good 
conductor, discharges electricity when irradiated with microwave. 
The heat of electric discharge then acts to decompose the waste 
into gas, which is sent to the secondary chamber and combusted 
there. The gas from decomposed waste reacts completely at tem- 
perature above 500 degree C when a platimum-group metal is 
used as catalyst, though the reaction rate decreases in an oxygen- 
lacking atmosphere with a carbon dioxide concentration of 8 
percent or more. With this equipment, a stable decomposition of 
waste can be maintained, and the temperature of the gas from de- 
composed waste and the concentration of remaining oxygen can 
be controlled at an optimum values to ensure efficient catalytic re- 
action. 6 refs., 8 figs. 


17371 (CONF-9010367-, pp. 225-228) Diagnostic system tor 
municipal waste combustion plant. Kira, M. (Mitsubishi Heavy 
Industries, Ltd., Tokyo (Japan)); Takahashi, K.; Katafuchi, K.; Ono, 
H. Japan Society of Waste Management Experts, Tokyo (Japan). 
29 Oct 1990. 455p. (In Japanese). From 1. annual conference of 
the Japan Society of Waste Management Experts (JSWME): Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annua/ confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

The report describes major functions and features of a newly 
developed diagnostic system that covers all components of a mu- 
nicipal waste combustion plant. Diagnosis is performed at two 
levels, ie., through early signs detection and warnings detection. 
Small changes in performance within the warning limits that take 
place immediately after the occurence of an abnormality are 
detected at the early signs detection level. This permits early de- 
tection of an abnormality and early actions against it. At the 
warnings level, abnormalities exceeding the limits are detected as 
in conventional systems. The proposed system not only displays 
the items of abnormality but also serves for displaying other infor- 
mation including possible consequences, effective actions and 
history of past abnormalities as well as identifying the cause of the 
abnormality. This help the operator make proper decisions. The 
combustion system is controlled by a fuzzy control program to per- 
mit quick, automatic implementation of required actions as soon as 
an abnormal sign is detected. 4 figs. 


17372 (CONF-9010367—, pp. 229-232) Automatic combus- 
tion control for waste incinerator based on auto-regressive 
model. Hiraoka, M. (Kyoto Univer., Kyoto (Japan). Faculty of Engi- 
neering); Tsumura. K.; Fujiwara, T.: Takaichi. K.; Tsujimoto, S. 
Japan Society of Waste Management Experts, Tokyo (Japan). 29 
Oct 1990. 455p. (In Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME): Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual conter- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 
Recently there are increased demands for municipal waste 
incinerators with a reduced NO , reiease and a constant gas tem- 
perature in the combustion chamber. In the present study, an 
auto-regressive (AR) model that can contro! several variables 
simultaneously is combined with a conventional automatic combus- 
tion controller to develop a coordinated ACC-AR control system. A 
statistic model is used to simulate the municipal waste incinerator. 
The current quantities of state are represented by linear compo- 
nents of the quantities of state in the past, while other quantities 
that cannot covered by the linear components are treated as intrin- 
sic noises. The coordinated ACC-AR controller was installed in an 
operating plant for testing. It has been found that the controller can 
effectively reduce the fluctuations in the evaporation from the boiler 
and the NO , and CO concentrations. The major factor in the high 
performance of the controller is the coordination of AR control with 
conventional automatic control; that is, AR control is combined with 
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properly adjusted conventional PID parameters to enhance the 
control performance. 4 refs., 5 figs., 1 tab. 


17373 (CONF-9010367—, pp. 233-236) Study on determina- 
tion of optimum output from waste-firing power generation. 
Shiotsuki, H. (Kokusai Kogyo Co. Ltd., Tokyo (Japan)); Kusunoki, 
K. Japan Society of Waste Management Experts, Tokyo (Japan). 
29 Oct 1990. 455p. (in Japanese). From 1. annual conference of 
the Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual conter- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

The report first presents a calculation of the cost-profit balance 
in gaining various levels of output from waste-firing power genera- 
tion and then discusses the determination of an optimum turbine 
output to minimize the required cost. If the highest priority is given 
to cost reduction, the in-house power consumption should be used 
as basis, and a design output should be set with an additional 
power to meet the maximum power demand. Even where active 
power generation or active charging is planned, the total power to 
be gained in the target year should be used as basis while the out- 
put limit for the facility should be set by taking into account the 
maximum of the coefficient of monthly variation and the margine 
required to absorb the fluctuations in the calorific value of waste. It 
is desired that the design output be smaller than this oputput limit. 
An attempt at increasing the boiler pressure or the heater tempera- 
ture in pursuit of an increased turbine output (increased generation 
efficiency) should be made only where the in-house power demand 
cannot be met under ordinary steam conditions. In other cases, it 
may only lead to an increase in the cost. 4 figs., 2 tabs. 


17374 (CONF-9010367-, pp. 237-240) Changes in composi- 
tion of waste received at waste processing plants in Tokyo. 
Tanigawa, N. (Tokyo Metropolitan Cleansing Laboratory. Tokyo 
(Japan)): Nemoto, H.; Noguchi, K. Japan Society of Waste Man- 
agement Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME): Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OST!: NTIS (US Sales Only) 

In Tokyo Metropolis, combustible waste is collected and trans- 
ported to waste processing plants for combustion. The report 
describes and discusses the changes in the composition of waste 
processed at these plants during the past ten years. The propor- 
tions of waste paper and kitchen garbage, which account for most 
of the combustible waste, were decreasing from 1979 to 1984. 
That of waste paper, however, started increasing in 1985 and lev- 
eled off in 1989 while that of garbage has been decreasing in 
recent years. Demand for paper sheets has been increasing re- 
cently as office-automation systems are introduced into many 
business offices, which may be a major factor in the increase in 
waste paper. The nitrogen content and combustible sulfur content 
are decreasing while the volatile chlorine content has been increas- 
ing since 1987, up about 100 percent in 1989 over 1979 
Treatment for removal of hydrogen chloride is performed in waste 
processing plants, but continuous attention should be given to the 
changes in the volatile chlorine content in waste. 12 figs., 1 tab. 


17375 (CONF-9010367-, pp. 241-244) Study on ignition 
loss in combustion residue of municipal waste. Tanno, M. 
(Saitama Institute of Environmental Pollution. Sattama (Japan)): 
Kobayashi, S.; Taniguchi, M. Japan Society of Waste Management 
Experts, Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. 
annual conference of the Japan Society of Waste Management Ex- 
perts (JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of 
the 1st annual conterence of the Japan Society of Waste Manage- 
ment Experts. Order Number DE91778366. Source: OSTI: NTIS 
(US Sales Only). 

In Saitama Prefecture, the ignition loss is measured each year at 
the waste combustion facilities in each municipality as part of 
maintenance and management of the facilities. In the report. mea- 
surements made during the six year period from 1984 to 1989 are 
presented and analyzed. The ignition loss in the combustion 
residue of municipal waste not only represents the degree of polu- 
tion reduction and stability of the combustion process but also 
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serves as a yardstick to estimate the conditions of combustion. 
Here, analysis is made of the average and variation of the 
measurements, criteria for ignition loss evaluation, and rate of non- 
conformity. Investigation is also made of the landfill disposal of 
combustion residue. Results show that the average of the mea- 
surements in the present survey is much smaller than that in the 
previous survey (1979-1983), indicating that the overall pertor- 
mance of the incinerators and combustion management has been 
largely enhanced. It is estimated that the proportion of insufficiently 
combusted waste will decrease further in the future although the 
average ignition loss may not decrease significantly. 8 refs., 2 figs., 
4 tabs. 


17376 (CONF-9010367-, pp. 245-248) Small-size equipment 
tor processing of gas from municipal waste incinerator. 
Okada, M. (Mitsubishi Heavy Industries, Ltd., Tokyo (Japan)); 
Kose, K.; Ono, N.; Uoya, K.; Takei, A. Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (In 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

In the study, gas processing equipment which is about a half in 
size of conventional reactive dust collectors is developed to meet 
the needs of customers. Its application to an operating plant is also 
outlined. The novel reactive dust collector is basically designed to 
remove acidic gas such as HC/ and SO , from discharged gas. A 
neutralizing agent such as slaked lime is blown into the discharged 
gas so that a dust layer consisting of combustion dust (fly ash), 
neutralizing agent and reaction products is deposited on a fabric fil- 
ter with dust collection capabity to ensure efficient solid-gas contact 
and their reaction. The neutralization and absorption of the above- 
mentioned acidic gas is further promoted as the discharged gas 
passes through the deposited layer, causing the acidic gas to be 
removed efficiently in two steps. This investigation paves the way 
towards the application of glass fiber fabric to the development of a 
reactive dust collector with a high filtering rate. 5 refs., 6 figs., 1 
tab. 


17377 (CONF-9010367-, pp. 249-252) Pertormance of 
integrated gas cooling chamber-incinerator. Saito, S. (Sanki En- 
gineering Co. Ltd., Tokyo (Japan)); Hamazaki, S.; Hirokawa, H.; 
Miyata, H. Japan Society of Waste Management Experts, Tokyo 
(Japan). 29 Oct 1990. 455p. (In Japanese). From 1. annua! confer- 
ence of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of the 
1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

An integrated gas cooling chamber-incinerator consists of a gas 
cooling chamber mounted directly to the gas discharge outlet of an 
incinerator. Technical improvements have been called for to reduce 
the unburned gas components. The present study is intended to 
improve the air-gas mixing process through proper combustion 
control and air injection for secondary combustion in a semi- 
continuous type waste incinerator integrated with an gas cooling 
chamber. investigation shows that for an increased combustion gas 
reheat efficiency of a waste incinerator, efficient contact between 
high-temperature combustion gas, unburned gas and air should be 
achieved by effective injection of air for secondary combustion. This 
suggests that improved techniques for control of the combustion 
chamber are essential to enhance the quality of the gas dis- 
charged from an integrated gas cooling chamber-incinerator while 
maintaining the advantages of this type of equipment, indicating 
that various design parameters for a facility largely depend on the 
combustion control techniques for the incinerator. 3 figs., 2 tabs. 


17378 (CONF-9010367-, pp. 253-256) Application of bag fil- 
ter to removal of hydrogen chloride from flue gas. Itaya, M. 
(Mitsui Engineering and Shipbuilding Co. Ltd., Tokyo (Japan)); 
Yamahata, Y. Japan Society of Waste Management Experts, Tokyo 
(Japan). 29 Oct 1990. 455p. (in Japanese). From 1. annual confer- 
ence of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of the 
1st annual conference of the Japan Society of Waste Management 
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Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

There are increased demands for municipal waste incinerators 
provided with a bag filter instead of an electric precipitator to per- 
mit the removal of toxic gas in addition to dust collection. The 
present report gives various data such as on the water absorption 
properties of ash and durability of a fabric filter, focusing on tests 
for the hydrogen chloride (HCI) removing performance of the bag 
fitter which are carried out with actual flue gas from a fluidized bed 
waste incinerator. And the practical performance of the bag filter is 
discussed. Results show that the bag filter can remove HCI and 
SOx efficiently. The contents of heavy metals and dioxins can also 
be reduced to a low level. It is also found that the Cl concentration 
in ash serves as a useful parameter for the operation and manage- 
ment of a filter. For semi-continuous and batch-feed incinerators, 
stable functioning can be achieve by starting up and shutting down 
them in a way that takes into account the moisture absorption 
properties of ash. 2 refs., 7 figs., 5 tabs. 


17379 (CONF-9010367-, pp. 257-260) Removal of mercury 
from flue gas from municipal waste incinerator. Okada, M. (Mit- 
subishi Heavy Industries, Ltd., Tokyo (Japan)); Kose, K.; Ono, N.; 
Uoya, K.; Takei, A. Japan Society of Waste Management Experts, 
Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. annual 
conference of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of the 
1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

The study is based in the fact that mercuric chloride generally 
accounts for about 90 percent of the mercury contained in flue gas 
from a municipal waste incinerator and that the dust (fly ash) in 
flue gas has the ability to adsorb mercuric chloride. A full dry type 
flue gas treatment process is proposed which incorporates a reac- 
tive dust collector operating at low temperature to remove more 
than 90 percent of the mercury. In this reactive dust coliection 
process, a dust layer consisting of combustion dust (fly ash), neu- 
tralizing agents such as slaked lime, and reaction products is 
deposited on a fabric filter with dust collection capabity to remove 
acidic gases, including HC! and SO ,, from flue gas. The flue gas 
is allowed to pass through the deposited layer to permit dry re- 
moval of mercury. Tests show that the process achieves a stable 
low concentrations of acidic gasses and that NO , and dust can 
also be removed efficiently. 4 refs., 8 figs., 1 tab. 


17380 (CONF-9010367-, pp. 261-264) Study on effect of 
hydrogen chloride gas on behavior of mercury in flue gas 
from combustion plant. Nishitani, T. (Osaka City Institute of Pub- 
lic Health and Environmental Science, Osaka (Japan)); Ito, N.; 
Fukunaga, |.; Inouse, Y. Japan Society of Waste Management Ex- 
perts, Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. 
annual conference of the Japan Society of Waste Management Ex- 
perts (JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of 
the 1st annaul conference of the Japan Society of Waste Manage- 
ment Experts. Order Number DE91778366. Source: OSTI; NTIS 
(US Sales Only). 

Among the various wet processes, including scrubbing, for re- 
moving mercury from flue gas from waste combustion plants, 
greater importance has recently been attached to those for increas- 
ing the water solubility of the mercury contents in flue gas from 
these plants. In the present study, laboratory tests are carried out to 
investigate the behaviors of mercury and hydrogen chloride in flue 
gas, and then flue gas sampled from an operating plant is exam- 
ined to determine the relations between the variations in hydrogen 
chloride concentration and the behaviors of mercury. Results are 
presented and discussed. In the laboratory tests, in particular, mer- 
cury gas and hydrogen chloride gas are fed into a heated quartz 
tube, and the composition of mercury-containing gas at the outlet 
is analyzed. Results show that hydrogen chloride gas acts to in- 
crease the water-soluble mercury compounds rapidly, leading to an 
increased mercury capture rate. The proportion of water-soluble 
mercury compounds in the outlet gas is found to be 75 percent and 
the mercury capture rate is as high as about 80 percent when the 
concentration of hydrogen chloride gas is 800 ppm. 6 figs., 3 tabs. 





17381 (CONF-9010367-, pp. 265-268) Analysis of properties 
of ask deposited in boiler tube of waste incinerator. Urabe, T. 
(Tokyo Metropolitan Cleansing Laboratory, Tokyo (Japan)); Honda, 
T. Japan Society of Waste Management Experts, Tokyo (Japan). 
29 Oct 1990. 455p. (in Japanese). From 1. annual conference of 
the Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

Part of the thermal energy generated from waste combustion is 
generally recovered through boiler facilities in the form of electric 
power, hot water, etc. However, troubles, such as clogging with 
ash, often take place in the flue pipe of the boiler. In the present 
study, a stainless or quartz tube is inserted into an operating incin- 
erator, and ash deposited on it is sampled and subjected to 
analysis for various properties. The deposited ash is found to con- 
tain Ca, Na, K, Mg, SO 4?- and Cl in high concentrations. The 
concentrations of Ca and SO 4?- are particularly high. Observa- 
tions by scanning-analytical electron microscopy indicate that the 
ash contains a considerable amount of crystalline components 
though amorphous components account for the larger part. Among 
the alkaline components, mixtures of water-soluble sulfates and 
chlorides are found to dissolve at 500-550 degree C. This process 
seems to affect largely the corrosion of the boiler tube and the 
clogging in the flue pipe from the boiler chamber. It is also shown 
that the stable from shifts from chlorides to sulfates as the temper- 
ature increases from 400 to 600 degree C. 4 refs., 6 figs., 2 tabs. 


17382 (CONF-9010367—, pp. 269-272) Corrosion test for 
wet-type flue gas processing equipment in municipal waste in- 
cinerator. Okada, M. (Mitsubishi Heavy Industries, Ltd., Tokyo 
(Japan)); Shioki, M.; Kawahara, Y.; Ito, N.; Mochida, T. Japan So- 
ciety of Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 
455p. (In Japanese). From 1. annual conference of the Japan So- 
ciety of Waste Management Experts (JSWME); Tokyo (Japan); 
29-30 Oct 1990. In Proceedings of the 1st annual conference of 
the Japan Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

Dehumidifying towers have recently been introduced in many 
municipal waste combustion plants for white smoke reduction. 
Spray liquid in a dehumidifying tower contains small amounts of Cl 
- and SO 4?- and the liquid temperature is in the high range of 
40 to 55 degree C. Thus, it is necessary to clarify the corrosion be- 
havior of the material used for the humidifying liquid circulation 
pipe. For corrosion testing under actual plant conditions, speci- 
mens of various materials have been immersed in humidifying 
liquid for a long period of time. This report presents interim results 
obtained after about 6,000-hour immersion. Corrosion tests for 
specimens immersed for 6,000 hours in circulated dehumidifying 
liquid show that the average corrosion rate of carbon steel and 
cast iron is about 0.2 mm/year. Compared to this, stainless steel 
and aluminized materials are high in resistance to corrosion. The 
test results also suggest that galvanization and thermal spraying of 
aluminum are effective in increasing the corrosion resistance al- 
though damage to the film is detected. 6 figs., 3 tabs. 


17383 (CONF-9010367-, pp. 273-276) Antibacterial sub- 
stances in flue gas trom municipal waste combustion. Yoshino, 
H. (Kanagawa Prefectural Public Health Lab., Kanagawa (Japan)); 
Akema, R.; Soda, |.; Fukui, H.; Sakamoto, H.; Awaji, Y. Japan So- 
ciety of Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 
455p. (in Japanese). From 1. annual conference of the Japan So- 
ciety of Waste Management Experts (JSWME): Tokyo (Japan); 
29-30 Oct 1990. In Proceedings of the 1st annual conference of 
the Japan Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

The mutagenicity and antibacterial properties of chemical sub- 
stances contained in flue gas from municipal waste combustion are 
analyzed by rec-assay tests using coli bacteria. A study is also 
made on methods for measuring the effect of chemical substances 
on microorganisms. The concentration of antibacterial and muta- 
genic substances tends to be higher in flue gas from stoker type 
incinerators than from fluidized bed type incinerators. The rec-assay 
patterns seen in the thin layer chromatography can be divided into 
three parts, i.e., n-hexane extracted fraction, acetic acid extracted 
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fraction and Soxhlet extracted fraction. In high performance liquid 
chromatograms, major peaks that appear to be associated with 
antibacterial and mutagenic properties are identified. From the pat- 
terns of rec-assay and HC measurements, it is elucidated that the 
combined actions by several different substances may be associ- 
ated with the antibacterial and mutagenic properties. 5 figs., 1 tab. 


17384 (CONF-9010367—, pp. 277-280) Study on formation 
of dioxins in and their discharge form medium-to-small waste 
incinerators. Part 1. Kawashima, M. (Takuma Co. Ltd., Osaka 
(Japan)); Nishigaki, M.; Teshima, H.; Takeshita, R. Japan Society 
of Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(In Japanese). From 1. annual conterence of the Japan Society of 
Waste Management Experts (JSWME): Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

The mechanism of the formation of dioxins have been clarified 
nearly completely and systems for their removal have been estab- 
lished, indicating that new incinerators can be so designed as to 
meet more stringent requirements. A major problem is how to im- 
prove the existing incinerators. Most of the continuous incinerators 
are used in medium-to-small, water injection cooling type plants. 
The present report addresses a study to investigate the effects of 
unburned components in gas using the CO concentration as an in- 
dex, which has been carried out as part of a research project in 
which a medium-scale, water injection cooling type plant is oper- 
ated under varying conditions to determine the optimum operating 
conditions. A large reduction in the CO concentration is achieved 
by providing secondary air nozzles to adjust the air feed rate prop- 
erly. Investigation is made of the relations of the concentrations of 
CO and dioxins at the inlet and outlet of the electric precipitator. A 
strong positive correlation is found between them. These study re- 
Sults suggest that their concentrations can be largely decreased by 
performing the combustion under proper conditions. 5 refs., 9 figs., 
2 tabs. 


17385 (CONF-9010367—, pp. 281-283) Study on formation 
of dioxins in and thelr discharge from medium-to-small waste 
incinerators. Part 2. Kawashima, M. (Takuma Co. Ltd., Osaka 
(Japan)); Nishigaki, M; Teshima, H.; Takeshita, R. Japan Society 
of Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(In Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

The report presents an analysis of the effects of the gas temper- 
ature and HCI concentration on the formation of dioxins in and its 
discharge from an electric precipitator, which was carried out as 
part of a research project which aims at providing a method to de- 
termine the optimum operating conditions for medium-to-small 
waste incinerators by making tests under varying conditions. Many 
publications have already reported that the PCDDs/Fs contents in- 
crease when gas is allowed to pass through an electric precipitator 
at about 300 degree C, which is also confirmed in this study. In ad- 
dition, it is found here that the PCDDs/Fs contents decrease as the 
gas temperature is reduced to 240-200 degree C. in particular, the 
PCDDs/Fs contents in the dust particles contained in gas at the 
inlet of the electric precipitator significantly decreases with temper- 
ature. Test results indicate that the formation of these substances 
can be avoided reducing the temperature of the gas passing 
through the electric precipitator down to below 240 degree C. It is 
also shown that there is a positive correlation between the HCi con- 
centration and PCDDs/Fs contents at high temperatures, though 
the correlation is weak at low temperatures. 5 refs., 8 figs., 1 tab. 


17386 (CONF-9010367-, pp. 284-287) Application of bag fil- 
ter to removal of trace substances from flue gas discharged 
from incinerator. Kimura, T. (Kubota Corp., Osaka (Japan)); 
Kawamoto, K.; Sato, J. Japan Society of Waste Management Ex- 
perts, Tokyo (Japan). 29 Oct 1990. 455p. (in Japanese). From 1. 
annual conference of the Japan Society of Waste Management Ex- 
perts (JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of 
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the 1st annual conference of the Japan Society of Waste Manage- 
ment Experts. Order Number DE91778366. Source: OSTI; NTIS 
(US Sales Only). 

It has been pointed out that dioxins are likely to be produced in- 
side the electric precipitator, which is the most widely used dust 
collector. In the present study, a pilot plant equipped with a bag 
filter is constructed, and flue gas sampled from an operating incin- 
erator is used to make tests to determine the performance of the 
bag filter in removing dioxins and chlorobenzenes. The rate of 
dioxin removal by the bag filter is around 40 percent irrespective of 
the operating temperature. When the temperature is low, however, 
their contents are already small at the inlet, making the apparent 
removal rate less dependent on the temperature. Test results indi- 
cate that the bag filter is better than the electric precipitator in 
depressing the formation of dioxins. The content of chlorobenzenes 
show a strong correlation with that of dioxins, suggesting that the 
content of chlorobenzenes can serve effectively as a yardstick to 
estimate that of dioxins. 4 refs., 4 figs., 3 tabs. 


17387 (CONF-9010367-, pp. 288-291) Basic study on 
gasification-combustion of municipal waste in fluidized-bed 
thermal decomposition system. Hiraoka, M. (Kyoto University, 
Kyoto (Japan). Faculty of Engineering); Takeda, N.; Kawabata, H.; 
Ito, T. Japan Society of Waste Management Experts, Tokyo 
(Japan). 29 Oct 1990. 455p. (in Japanese). From 1. annual confer- 
ence of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of the 
1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

The report describes tests with laboratory-scale testing equip- 
ment carried out as part of a project to develop a fluidized-bed 
thermal decomposing gasification-combustion system which can 
perform steady processing of waste with a high calorific value of 
above 3,000 kcal/kg while depressing the formation of hazardous 
materials such as unburned gas and dioxins. Test results show that 
a thermal decomposition temperature of above 700 degree C and 
an air ratio of above 0.8 are required to achieve steady thermal de- 
composing gasification of samples with a calorific value in the 
range of 3,100 to 4,100 kcal/kg. The contents of CO and THC 
formed by thermal decomposition decreases with increasing sec- 
ondary combustion temperature, overall air ratio and retention time. 
Favorable secondary combustion conditions are determined under 
which the CO content is decreased to below 50 ppm or even to 
below 10 ppm. The NO , content can be reduced to below 60 ppm 
at the outlet of the secondary combustion chamber irrespective of 
the calorific value of the sample. 1 ref., 4 figs., 4 tabs. 


17388 (CONF-9010367—, pp. 292-296) Study on gas mixing 
in combustion chamber of waste incinerator.: Visualization 
based on air flow model. Tanaka, N. (Hokkaido University, Sap- 
poro (Japan). Faculty of Engineering); Matsufuji, T.; Kamiyama, K.; 
Nishikawa, M. Japan Society of Waste Management Experts, 
Tokyo (Japan). 29 Oct 1990. 455p. (in Japanese). From 1. annual 
conference of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of the 
1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

To reduce the dioxin formation in a municipal waste incinerator, 
a new strategy different from conventional flue gas measures is 
generally required because dioxin differs from flue gas in that it is 
synthesized in the incinerator. What are necessary include the ac- 
celeration of mixing of unburned and oxidizing gas components 
and the calculation and ensuring of a sufficient reaction time. For 
this, the flow and mixing mechanism of gas components in the 
combustion chamber should be clarified. In the present study, a 
two-dimensional combustion chamber model is developed and 
wind directions are examined by means of the depth tuft method. 
The study here uses an air flow model, instead of a water flow 
model, to form wind direction diagrams. However, as a wind direc- 
tion diagram alone cannot serve sufficiently to clarify the process of 
gas mixing, wind velocity vectors and tracer diffusion are calculated 
based on the wind direction data in an effort to permit further visu- 
alization, though some uncertainties may accompany. Study results 
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indicate that the conditions of flow and mixing can be visualized ef- 
fectively through calculations based on wind direction diagrams. 6 
figs. 


17389 (CONF-9010367-, pp. 297-300) Design procedure 
and work schedule for final disposal site. Tsuchihashi, H. Japan 
Society of Waste Management Experts, Tokyo (Japan). 29 Oct 
1990. 455p. (In Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

For the design of final disposal sites, the Explanation to the 
Guidelines for Final Waste Disposal Site was issued in 1989 by the 
Nationwide Municipal Public Cleaning Conferece. However, the Ex- 
planation does not show sufficiently concrete information on the 
necessary procedures, work schedule and maturity of design re- 
quired in improving and constructing a final disposal site. The 
present report is intended to provide detailed data which have 
been obtained from practical experience and are not availabie in 
the Explanation. The most important element of the designing of a 
final disposal site is the basic plan and basic design which are 
generally formulated before developing execution drawings. Thus, 
the report focuses particularly on the formation of a work schedule 
for an inland final disposal site to be constructed by a local govern- 
ment. Discussions are made based on past experience, and model 
schedules are presented. Explanations are also made concerning 
the survey for and decision on location, basic plan, basic survey, 
evaluation of environmental impact, and activities required after the 
completion of execution drawings. 1 fig., 1 tab. 


17390 (CONF-9010367—, pp. 301-304) Planning of closed- 
system disposal site. Hanashima, M. (Fukuoka University, 
Fukuoka (Japan)); Toge, K.; Ura, M.; Sasaki, J.; Oshikata, T. 
Japan Society of Waste Management Experts, Tokyo (Japan). 29 
Oct 1990. 455p. (In Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

The closed-system disposal site proposed here is a final waste 
disposal site in which the landfill site is isolated from the outside 
environment by coverings and water barriers. The major feature of 
the closed-system disposal site is that it does not suffer from in- 
coming rainwater due to the coverings and barriers. Therefore, 
there is only little seepage from the site, making it unnecessary to 
construct water processing facilities, which are required in conven- 
tional sites. And contro! of gas and odors is easier. In addition, 
waste cannot be seen from outside, eliminating visual discomfort. 
Landfill works can be performed under any weather condition re- 
gardless of whether it is raining or not. A site of this type may have 
a roof or artificial floor. In the case of a site with an artificial floor, 
the space above the floor may be used for other purposes while 
the space below it is used for waste disposal. At the present stage, 
studies are under way for its application to specific types of waste, 
such as combustion ash, which is stable and free of gas genera- 
tion. 2 refs., 4 figs., 2 tabs. 


17391 (CONF-9010367-, pp. 305-308) Study on risk as- 
sessment of hazardous substances contained in waste. Tokai, 
K. (Gifu University, Gitu (Japan). Faculty of Engineering); Morioka, 
T.; Takeshita, A. Japan Society of Waste Management Experts, 
Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. annual 
conference of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of the 
1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

The term hazardous has been used with varying definitions. The 
study discusses the risk assessment of waste-originating sub- 
stances, focusing on batteries and mercury contained in it as 
typical hazardous materials subject to toxicity evaluation. With em- 
phasis placed on the fact that waste batteries are accumulated at 
final waste disposal sites in the end, risk assessment is performed 
for mercury in terms of material balance through the flow of prod- 
ucts from their production to distribution, consumption and then 
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disposal. The report also make evaluation of alternative plans for 


risk reduction at different stages of the above flow. Many hazards 
can arise from mercury, but discussion is made here focusing par- 
ticularly on mercury hazards associated with river water. Thus, risk 
assessment of mercury is carried out based on the amount of 
waste batteries, behaviors of mercury in the environment, mercury 
concentration in drinking water, and exposure of humans to mer- 
cury through drinking water. Evaluation of some alternative plans 
are also shown. 4 refs., 3 figs. 


17392 (CONF-9010367-, pp. 309-312) Study on leakage po- 
sition detection in controlled final disposal site. Oshikata, T. 
(Taisei Corp., Tokyo (Japan)); Usui, N.; Kaneko, M. Japan Society 
of Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(In Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

Highly electrical insulating sheets are widely used for preventing 
water leakage from controlled final disposal sites. In view of this, 
the study focuses on leakage position detection in an disposal site 
based on measured changes in electrical properties associated 
with leakage of water through impervious sheets. A model for con- 
trolled final disposal site is proposed and tests are carried out using 
measurements made at the ground surface and in the neighbor- 
hood of an impervious sheet. Results obtained are presented and 
discussed. A transmitter-receiver designed for electric exploration 
is employed to make measurements. The distribution of potential 
over the disposal site model is measured and an equipotential map 
is developed. Experimental work is performed to determine leakage 
positions from measurements on the ground surface and top sur- 
face of an impervious sheet. The investigation shows that accurate 
measurements may not be obtained from the ground surface in 
some cases due to low resistivity obstacles and electric continuity. 
On the other hand, leakage positions can be determined success- 
fully from measurements made on the top surface of the 
impervious sheet because of the absence of obstacles. 8 figs. 


17393 (CONF-9010367-, pp. 313-316) Study on analysis of 
sources of turbidity caused by revetment work for land- 
reclamation waste disposal site. Tekigawa, H.; Takenobu, Y.; 
Sato, T.; Mukai, A.; Nishida, H.; Katayama, T.; Takami, K.; Hisas- 
hita, Y. Japan Society of Waste Management Experts, Tokyo 
(Japan). 29 Oct 1990. 455p. (in Japanese). From 1. annual confer- 
ence of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of the 
1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

The sea is shallow, about 10m deep, around the waste disposal 
site being constructed off Izumiotsu in the Osaka Bay and there- 
fore, mud is pulled up as fishing boats or other ships navigate near 
the site. Thus, determination of the sources of turbidity is consid- 
ered an important element in discussing the safety of the 
construction works. In the present study, analysis is made of the 
components, including metals characteristic of the area, contained 
in the sea sand, mountain sand and soil thrown into the sea in car- 
rying out riprap work etc. This is an effective analysis method to 
determine the sources of particles that cause turbidity. An attempt 
is made to identify the particles causing turbidity in the construction 
work area by analyzing measured particle composition. In particu- 
lar, inductively coupled plasma emission spectroscopy is used for 
analysis of various metals contained in trace amounts in sea bot- 
tom sludge, silt and non-volatile suspended matters that can cause 
turbidity. Based on the results obtained, the patterns of turbidity 
are examined and the size distribution of turbidity particles is inves- 
tigated. 1 ref., 3 figs., 1 tab. 


17394 (CONF-9010367-, pp. 317-320) Example of construc 
tion tor utilization of land created by waste disposal landfill. 
Kotani, K. (Obayashi Corp., Osaka (Japan)); Toge, K.; Kobayashi, 
Y.; Shigiya, T. Japan Society of Waste Management Experts, 
Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. annual 
conference of the Japan Society of Waste Management Experts 
(JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of the 


1st annual conference of the Japan Society of Waste Management 
Experts. Order Number DE91778366. Source: OSTI; NTIS (US 
Sales Only). 

About 18,000,000 tons of general waste, consisting mainly of 
household waste, collected and transported from Tokyo was dis- 
posed of at the Tokyo Metropolis No.15 landfill waste disposal site 
during the ten-year period starting in 1964. After about 15 years 
since the completion of landfill, a land improvement project is cur- 
rently under way at the site. The project is intended to make good 
use of the created land by constructing various facilities including a 
golf course. A variety of surveys and tests have been carried out 
since 1974 by Tokyo Metropolitan government and other organiza- 
tions to determine the properties of the ground. And data obtained 
have been used for various studies required for the planning and 
designing of the land improvement project. Gas vent wells and gas 
releasing towers are provided to remove gas generated. Rain wa- 
ter passing through the layers of waste is collected and processed 
before releasing it in order to prevent the contamination of public 
water areas. 3 figs. 


17395 (CONF-9010367—, pp. 321-324) Effect of foreign 
matters on shear stress vs. horizontal displacement character- 
istics of combustion ash.: Large-scale single shear test. 
Hirata, T. (Kagoshima National College of Technology, Kagoshima 
(Japan)); Hanashima, M.; Yanase, T. Japan Society of Waste Man- 
agement Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

In studying applications of reclaimed land, the relations between 
single shear stress and horizontal displacement should be ana- 
lyzed to determine the deformation of the ground that may be 
caused by the load imposed by structures, including roads and 
buildings, to be constructed on the reclaimed land. In the report, 
the effects of foreign matters, including hard and soft plastics and 
crushed waste, contained in combustion ash on the single shear 
stress vs. horizontal displacement curve of the ash are investigated 
by using large-scale single shear testing equipment, and results 
obtained are discussed. It is shown that the shear stress vs. hori- 
zontal displacement curve of densely compacted ash tends to have 
a peak, suggesting that an increase in the vertical stress can 
largely affect the shear stress. The difference between the effect of 
hard plastics and that of soft plastics is larger in loose ash than in 
densely compacted ash. The effect of vertical stress on the shear 
stress is largest when ash containing hard plastics is densely com- 
pacted. 6 figs. 


17386 (CONF-9010367—, pp. 325-328) Soll-mechanical char- 
acteristics of landfill waste.: Mixture of combustion ash and 
other waste. Yanase, T. (Fukuoka Univ., Fukuoka (Japan). Faculty 
of Engigineering); Nagano, S.; Hnashima, M.; Hirata, T. Japan So- 
ciety of Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 
455p. (In Japanese). From 1. annual conference of the Japan So- 
ciety of Waste Management Experts (JSWME); Tokyo (Japan); 
29-30 Oct 1990. In Proceedings of the 1st annual conference of 
the Japan Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

Unlike other reclaimed land, ground created by landfill of waste 
generally has peculiar properties attributable to the waste con- 
tained. Such ground tends to be unstable due to physical 
subsidence associated with waste and subsidence caused by bio- 
logical or chemical decomposition. The present study used large 
soil testing equipment to analyze the soil-mechanical characteris- 
tics of ground created by landfill of waste. Three waste sampies, 
namely, combustion ash, plastics and crushed non-combustible 
material, are mixed, and tests are carried out for different mixing 
rations. Compaction test is performed for determining the maximum 
dry density vs. optimum water content relations, single shear test 
for the adhesive strength vs. shear resistance angle relations, com- 
pression test for wet density vs. subsidence relations, and water 
permeability test for the permeability coefficient vs. mixing ratio of 
waste relations. Results of these tests indicate that unlike ordinary 
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soil, this type of land has properties that strongly reflect those of 
the waste contained. 3 refs., 9 figs., 1 tab. 


17397 (CONF-9010367-, pp. 329-332) Experimental study 
on heat of hydration of ash collected by electric precipitator. 
Yoshida, H. (Muroran National College of Technology, Hokkaido 
(Japan)); Hozumi, J.; Tanaka, N.; Kamiyama, K. Japan Society of 
Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(In Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

Ash in combustion residue from municipal waste processing con- 
tains various oxides. In particular, oxides of alkaline metals and 
alkaline earth metals form hydroxides or hydrates as they come in 
contact with water, resulting in the generation of a large amount of 
heat. In the report, ash collected from an electric precipitator is 
mixed with water and changes in the temperature of the ash are 
measured to determine the heat generation characteristics of the 
ash. Results confirm that the precipitated ash generates a large 
amount of heat when mixed with water. The heat generation rate 
can reach a maximum only in about 10 hours with the temperature 
increasing rapidly. This indicates that the temperature of ash can 
rise very rapidly in a short period of time as it is left in a combus- 
tion plant after being humidified or as it contacts with water on a 
rainy day. The scope and scale of the effect of such a phenome- 
non could become very large if other types of ash generated in 
large amounts has the same tendency. 4 refs., 5 figs., 3 tabs. 


17398 (CONF-9010367—, pp. 333-336) Study on material 
balance of chlorine in relation to processing and disposal of 
waste. Kusuda, T. (Kyushu University, Fukuoka (Japan). Faculty of 
Engineering); Hanashima, M.; Shimaoka, T.; Higuchi, S. Japan So- 
ciety of Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 
455p. (In Japanese). From 1. annual conference of the Japan So- 
ciety of Waste Management Experts (JSWME); Tokyo (Japan); 
29-30 Oct 1990. In Proceedings of the 1st annual conference of 
the Japan Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

Products made of chlorine compounds form hydrogen chloride 
when combusted in a waste processing plant. It is recovered in the 
form of calcium chloride and disposed of at a landfill site together 
with combustion ash. However, it could come out of the site after 
dissolving in seepage water. Japan is importing 87 percent of the 
sodium chloride used as material for producing chloride com- 
pounds. The report studies the material balance through the 
course of production, processing, consumption and disposal of 
chlorine compouds. A total of 5,790,000 tons of chlorine is used 
each year in various industries. The amount of chiorine discarded 
as general waste is calculated at 641,000 tons per year, indicating 
that the remaining 5,149,000 tons per year is discarded as indus- 
trial waste. About 27,000 tons of chlorine contained in combusted 
househoki waste is released into the atmosphere while 41,000 
tons is disposed of at landfill site in the form of calcium chioride. 
Such chlorine can get into public water areas, being carried by rain 
water etc. Compared to this, it is estimated that 106,000 tons per 
year of chlorine is accumulated in landfill sites together with non- 
combustible waste. 7 refs., 3 figs. 


17399 (CONF-9010367-, pp. 337-340) Study on highly con- 
centrated inorganic salts in landfill site. Hanashima, M. 
(Fukuoka University, Fukuoka (Japan). Faculty of Engineering); 
Shimaoka, T.; Higuchi, S.; Yamaguchi, R.; Horii, Y.; Nagaoka, H. 
Japan Society of Waste Management Experts, Tokyo (Japan). 29 
Oct 1990. 455p. (in Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

As high-degree of waste combustion is practiced widely, com- 
bustion residue with a smaller ignition loss has been disposed of 
ion greater amounts in many landfill sites. Such landfill sites thus 
contain large amounts of highly alkaline substances and inorganic 
salts. This increases the concentration of inorganic materials that 
are difficult to treat, making it difficult for microorganisms, which act 
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to decompose materials, to live in the waste layers in a landfill site. 
The report outlines different problems that may be caused by hy- 
drogen chloride which is generated from combusted organic 
chlorine-based plastics including vinyl chloride and by inorganic 
salts of chlorine and calcium which are involved in the removal of 
the former. Measures to be taken at final disposal sites are pro- 
posed. Thus, various problems caused by highly concentrated 
inorganic salts in a landfill site are discussed, and effective mea- 
sures against them are described. Methods for treating chlorine 
and caicium are divided into two groups: those to be adopted at 
processing plants and at landfill sites. It should be noted that more 
inorganic salts will be accumulated as intermediate processing 
such as combustion is carried out more thoroughly. 2 refs., 3 figs., 
2 tabs. 


17400 (CONF-9010367—, pp. 342-344) Study for prevention 
of calcium scaling in landfill seepage water processing plant. 
Horii, Y. (Kubota Corp., Osaka (Japan)); Nagaoka, H. Japan Soci- 
ety of Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 
455p. (In Japanese). From 1. annual conference of the Japan So- 
ciety of Waste Management Experts (JSWME); Tokyo (Japan); 
29-30 Oct 1990. In Proceedings of the 1st annual conference of 
the Japan Society of Waste Management Experts. Order Number 
DE91778366. Source: OST; NTIS (US Sales Only). 

Seepage water released from recent final disposal sites for 
general waste contains a variety of inorganic salts in high concen- 
trations. In particular, various problems have been caused by 
calcium compounds contained in seepage water. The report out- 
lines a simple evaluation method applied to evaluating the effects 
of calcium dispersing agents used to prevent calcium scaling. It 
also addresses the coagulating sedimentation of calcium as a 
method to prevent scaling. Results show that the rate of dispersion 
is generally low when pH is high. Some dispersing agents are 
found to be very effective when used in the neutral pH range, 
though even these effective agents have to be used in large 
amounts to achieve a desired effect. A test for coagulating 
sedimentation of calcium indicates that some chemicals can be ef- 
fective even when the amount added is smaller than the theoretical 
value. It is also found that the Langelier saturation index can serve 
for predicting the formation of calcium scale from seepage water 
discharged from a landfill site. 3 figs., 7 tabs. 


17401 (CONF-9010367~, pp. 345-348) Study on nitrification 
and denitrification of seepage water of high salt concentration. 
Enari, K. (Tohoku Institute of Technology, Sendai (Japan)); Miura, 
K.; Watanabe, R.; Osawa, T.; Tokai, K. Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (In 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OST!; NTIS (US Sales Only). 

Salts contained in high concentrations in seepage water from a 
landfill site can have large effects on the biological treatment per- 
formance of a processing plant. The processing plant studied here 
also practices dilution of seepage water with underground water 
before feeding it to the biological treatment tank with the aim of 
avoiding adverse effects of high-concentration chloride ions on the 
nitrification performance. In the present report, a study is made to 
determine the relations of chloride ion concentrations with nitrifica- 
tior/denitrification performance in an effort to reduce the required 
amount of dilution water used in processing plants. In particular, 
the study focuses on the nitrification/denitrification performance un- 
der conditions where the chloride ion concentration in the biological 
treatment tank increases to 7,500-15,000mg/1. No significant ef- 
fects are identified under these treatment conditions. However, the 
treatment performance may be reduced depending on other opera- 
tion conditions. The fact that significant effects are not seen in the 
present study may be attributed to an adequate retention time in 
the biological treatment tank. 10 figs., 2 tabs. 


17402 (CONF-9010367-, pp. 349-352) High-degree process- 
ing of seepage water from landfill site for waste disposal. 
Aizawa, M. (Kankyo Engineering Co. Ltd., Tokyo (Japan)); Fujii, H.; 
Matsuyama, H.; Hokomaku, T. Japan Society of Waste Manage- 
ment Experts, Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). 





From 1. annual conference of the Japan Society of Waste Manage- 
ment Experts (JSWME); Tokyo (Japan); 29-30 Oct 1990. In 
Proceedings of the 1st annual conference of the Japan Society of 
Waste Management Experts. Order Number DE91778366. 
Source: OSTI; NTIS (US Sales Only). 

The combination of biological treatment and physical-chemical 
treatment has been generally used for high-degree processing of 
seepage water. In the study, biological nitrification and denitrifica- 
tion testing is performed to remove nitrogen. Nitrifying and 
denitrifying bacteria are acclimatized in a laboratory plant, and the 
acclimatized sludge is then used to investigate the effects of salt 
concentration on nitrification and denitrification. For COD reduction, 
seepage water is sampled from an operating industrial waste dis- 
posal site, and beaker-scale batch tests are carried out by the 
acidic coagulation method using a ferric salt as coagulating agent 
and by the iron-catalytic oxidation method using hydrogen peroxide 
as oxidant. Reduction in COD is discussed based on the results ob- 
tained. It is concluded that the combination of biological nitrification 
denitrification and physical-chemical treatment can serve success- 
fully for high-degree processing of seepage water. 5 refs., 7 tabs. 


17403 (CONF-9010367-—, pp. 353-356) Study on behavior of 
microorganisms in landfill site for waste disposal Part 3. 
Tachituji, A. (Fukuoka University, Fukuoka (Japan). Faculty of Engi- 
neering); Matsufuji, K.; Hanashima, M. Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

As advanced intermediate processing techniques become avail- 
able for reducing the volume of waste, the amount of organic 
materials, which are considered responsible for environmental con- 
tamination around landfill sites, has been decreasing while the 
properties of these sites have been changing due to a large 
amount of inorganic salts contained in combustion residue etc. In 
the study, microorganisms living in a landfill site under environmen- 
tal condition and their material decomposing actions are 
investigated in relation to the concentrations of salts which can 
affect them. In a landfill site, the initial bacterial phase mainly com- 
prising highly basophilic bacteria tends to shift to one consisting 
mainly of poorly basophilic bacteria as the salt concentration de- 
creases due to rainfall. A large variety of bacterial exist in the soil 
layers at a landfill site. However, as an environment severe to bac- 
teria (high-salt environment) continues for a long period of time, 
weak bacteria die earlier, leading to an increase in the proportion 
of strong bacteria, such as base-tolerant ones, which are resistant 
to the environmental change. Thus, the rate of decomposition of 
organic materials decreases with increasing salt concention in the 
environment. 2 refs., 4 figs., 3 tabs. 


17404 (CONF-9010367-, pp. 357-360) Formation of organic 
chiorine compounds trom seepage water from landfill waste 
disposai site. Terashima, Y. (Kyoto Univ., Kyoto (Japan). Faculty 
of Engineering); Kanaya, K.; Yasumura, Y. Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conterence of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

Formation of organic chlorine compounds from seepage water 
sampled from a landfill waste disposal site is studied to provide ba- 
sic information on the possibility of production of organic chlorine 
compounds in seepage water or river water containing it. Of the 
various organic chlorine compounds, the investigation focuses on 
trihalomethane. Results show that the production of trihalomethane 
increases with increasing amount of chlorine added. The total pro- 
duction of the substance, which increases with increasing contact 
time, does not become constant within the five-day study period, 
indicating that its formation will continue. The molar ratio of chlo- 
rine to bromine bonded to trihalomethane increases with contact 
time and initial effective chlorine concentration. This may be at- 
tributed to the difference in reactivity between chlorine and 
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bromine. It is also found that the production of trihalomethane in- 
creases as the light absorbance reduction rate of seepage water 
increases. 7 refs., 6 figs., 1 tab. 


17405 (CONF-9010367-, pp. 361-364) Study on distribution 
of water properties and water content in waste layer at landfill 
disposal site. Li, N. (Kyushu University, Fukuoka (Japan). Faculty 
of Engineering); Kusuda, T.; Hanashima, M.; Shimaoka, T. Japan 
Society of Waste Management Experts, Tokyo (Japan). 29 Oct 
1990. 455p. (in Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

Aiming to determine the behaviors of contaminants in a waste 
layer, the study uses a tank that simulates a semi-aerobic landfill 
with a real-scale waste layer to observe and predict the rate of 
seepage water release caused by rain. Investigation is also made 
on the decomposition of nitrogen compounds in a waste layer at a 
landfill site and on the purification process of contaminants at the 
lowest layer in the semi-aerobic landfill tank. Results suggest that 
the release of seepage water begins later and the total amount of 
seepage water increases as the thickness of the waste layer de- 
creases. The movement of water in the simulated landfill waste 
layer can be interpreted by the Richards capillary potential theory, 
which regards a liquid phase as consisting of a flowing and a non- 
flowing region. Observation of the distribution of nitrogen 
compounds in the depth direction shows that ammonia nitrogen ac- 
counts for the largest part at the initial stage of a test run and that 
nitrite nitrogen and nitrate nitrogen then come to account for the 
larger part at the top and bottom of the tank, followed by their in- 
crease towards the center. 10 figs., 1 tab. 


17406 (CONF-9010367—, pp. 365-368) Study on behavior of 
organic substances in waste at landfill waste disposal site. Ito, 
H. (Osaka City Institute of Public Health and Environmental 
Science, Osaka (Japan)); Inoue, Y. Japan Society of Waste Man- 
agement Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

The report proposes a method to analyze the stabilization proces 
of waste based on measurements of the carbon content in waste 
sampled at a disposal site and in boring core samples. Waste 
transported to the disposal site is spread over a 50-ton stockyard 
and stirred by two power shovel cars, and 30-50 kg samples are 
collected for composition analysis. The waste sampled is weighed, 
dried and broken down into different components, namely, paper, 
fiber, wood/grass, plastics, miscellaneous ariicles, glass/stone, 
procelains, steel, non-ferrous metais, followed by composition anal- 
ysis. Boring core samples are taken at every 80 cm depth, 
subjected to weighing and drying, and broken down in a similar 
way. Analysis is performed for total carbon content, organic carbon 
content and inorganic carbon content. Results show that there are 
significant differences among the three carbon contents, suggest- 
ing that this method can serve for rough estimation of the degree 
of decomposition of waste. It is also indicated that gas generation 
rate can be roughly estimated from a measured organic carbon 
content. 5 refs., 4 tabs. 


17407 (CONF-9010367-, pp. 369-372) Types of landfill 
structure and landfill waste. Hanashima, M. (Fukuoka Univ., 
Fukuoka (Japan). Faculty of Engineering); Nagano, S.; Tatefuji, A. 
Japan Society of Waste Management Experts, Tokyo (Japan). 29 
Oct 1990. 455p. (in Japanese). From 1. annual conference of the 
Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

An aerobic and an anaerobic structure are compared to identify 
an effective final disposal site structure to achieve a reduction in 
load on seepage water and rapid stabilization of waste. Results ob- 
tained are presented and discussed. Test are made with an aerobic 
tank and an anaerobic tank filled with a waste specimen comprising 
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combustion ash. The waste speciments used consist mainly of inor- 
ganic substances. The seepage water and gas released from these 
experimental tanks are analyzed for their comparison. Results indi- 
cate that the aerobic one is more effective in purifying the seepage 
water. Since problems may occur from heavy metals contained in 
seepage water from waste containing much inorganic substances, 
another analysis is carried out for the seven components of Cd, Cr, 
Pb, Zn, Mn and Fe contained in seepage water. Results show that 
the aerobic tank is also effective in removing organic substances 
(reduction in BOD) trom waste that consists mainly of inorganic 
substances. The pattern of heavy metal outflow depends on the 
type of metal, but the aerobic tank is found to be able to reduce 
the heavy metal load on seepage water. 3 figs., 4 tabs. 


17408 (CONF-9010367—, pp. 373-376) Report on disposal of 
special hazardous waste in West Germany. Shigaki, M. (Takuma 
Co. Ltd., Osaka (Japan)); Mishima, K. Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the ist annua/ conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

In West Germany, each province has its own organization in 
charge of the disposal of special hazardous waste. The present re- 
port addresses a study tour to and literature study on a special 
hazardous waste disposal facility located at Bayern in southern 
Germany, which is the oldest of the similar facilities in the nation 
and has up-to-date equipment. The special local cities and counties 
(17 self-governing bodies) in Bayern established the Zweckverband 
Sondermull-Entsorgung Mittelfranken (ZVSMM; Mitterfranken Spe- 
cial Waste Processing Union) in 1966 in order to implement joint 
processing of special hazardous waste. The report describes major 
features of the systems used in ZVSMM for combustion, chemical 
and physical processing, landfill disposal and vaporization of seep- 
age water discharged from the landfill site. It is stressed that 
ZVSMM, equipped with many highly advanced processing and 
other systems, is a highly interesting facility. 1 fig., 1 tab. 


17409 (CONF-9010367—, pp. 399-402) Relations of elution 
of heavy metals from combustion ash with amount of water in 
contact. Kaneko, E. (The University of Tokyo, Tokyo (Japan). Fac- 
ulty of Engineering); Matsui, K.; Fujita, K. Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

Combustion residue of general waste, particularly fly ash gener- 
ated from flue gas treatment, contains a variety of hazardous 
substances including heavy metals with a low melting point. In the 
Study, the relations of the amount of eluted heavy metals with the 
amount of water in contact with fly ash are investigated experimen- 
tally in an effort to clarify the elution mechanism of hazardous 
materials from fly ash. First, shaking of samples are performed for 
at different solid-liquid ratios. Results suggest that the amount of 
metal eluted from a unit volume of fly ash does not depend on the 
solid-liquid ratio. However, when a column test is performed at var- 
ious water loading rates, the metal elution rate found to vary with 
water loading rate even where the total amount of water coming in 
contact with the fly ash is the same. Thus, it is demonstrated that 
the amount of eluted metal decreases with decreasing water load- 
ing rate and with increasing retention time in the fly ash layer. A 
possible factor in this is that the pH value of elution liquid changes 
during the test run and that the metal becomes less soluble or in- 
soluble in the fly ash layer. 7 figs., 1 tab. 


17410 (CONF-9010367-, pp. 403-406) Study on elution of 
heavy metals from combustion ash of municipal waste in col- 
umn circulation test. Nomura, Y. (Nagano Research Institute for 
Health and Pololution, Nagano (Japan)); Tanaka, M. Japan Society 
of Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(In Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
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Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

In tests for heavy metal elution from waste, the elution rate tends 
to depend on the contact time (shaking time) between the sample 
and solvent, suggesting that in an actual disposal site, it may be 
possible to confine hazardous materials by recirculating seepage 
water through the site so as to lengthen the contact time between 
the seepage water and waste. In view of this, column elution 
equipment which simulates an actual landfill waste disposal site is 
constructed and the effluent is recirculated through it to study the 
behaviors of heavy metals eluted from waste. Results show that in 
the case of fly ash from combusted municipal waste, the recircula- 
tion of effluent can largely decrase the concentrations of hazardous 
metals and that the elution of heavy metals can be reduced effi- 
ciently by making use of proper soil. From these investigations, it 
appears to be possible to confine hazardous materials in an actual 
disposal site by recirculating seepage water. 4 refs., 11 figs., 1 tab. 


17411 (CONF-9010367—, pp. 415-418) Effect on rat lung of 
six-month inhalation of fly ash generated from municipal 
waste combustion. Ichikawa, |. (inst. of Public Health, Tokyo 
(Japan)); Tanaka, M. Japan Society of Waste Management Ex- 
perts, Tokyo (Japan). 29 Oct 1990. 455p. (in Japanese). From 1. 
annual conference of the Japan Society of Waste Management Ex- 
perts (JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of 
the 1st annual conference of the Japan Society of Waste Manage- 
ment Experts. Order Number DE91778366. Source: OSTI; NTIS 
(US Sales Only). 

In the study, rats are exposed to low-concentration fly ash over a 
long period of time (six months), and a variety of biological eftects 
of the fly ash on their lungs are observed and discussed from a 
biochemical point of view. In a body weight measurement test, a 
significant decrease in the body weight growth rate appears in five 
and four months respectively in rats exposed to a high and a low 
concentration of fiy ash, suggesting that even a low concentration 
of fly ash, if inhaled continuously over a long period of time, can 
have biological effects on their bodies, especially on their respira- 


tory organs. Variations in biological components of the lung are 
then observed. Results suggest that the inhaled fly can cause 
some damage to lung tissue, leading to the isolation of cytoplasm 
or other components of the cell membrane. Observations of the 
changes in enzyme activity suggest that macrophages become ac- 
tive in coping with the fly ash while lung tissue (cells), after being 
damaged, are releasing enzymes (proteins). 9 refs., 7 figs. 


17412 (CONF-9010367-, pp. 419-422) Comparison of difter- 
ent methods for multi-element analysis of combustion ash. 
Takada, A. (Hiroshima Prefectural Research Center for Environ- 
mental Science, Hiroshima (Japan)); Noma, Y. Japan Society of 
Waste Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. 
(in Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

Wet decomposition methods may be desirable to analyze the 
composition of combustion ash with a large and varying particle 
size. However, mixed acid extraction and total analysis may give 
largely different results. Combustion ash generally contains a large 
amount of silicates, aluminosilicates, sulfates and phosphates while 
electric precipitator ash contains NaCi and KCI in high concentra- 
tions, suggesting that the matrix may affect the ratio between 
values given by total analysis and those by acid extraction. In the 
study, combustion ash and precipitator ash are sampled from 13 
general waste combustion plants and decomposed by aqua regia. 
Residue from the aqua regia decomposition is then subjected to al- 
kali fusion. The contents of 25 elements are measured by acid 
extraction and total analysis and results obtained are compared. In- 
ductively coupled plasma emission spectrometry is used for 
quantitative determination. The chemical forms of these elements in 
combustion ash are elucidated from the chemical compounds used, 
nature of the elements and their rate of acid extraction. 1 tab. 


17413 (DOE/CE/26579-T2) Alternative schemes for pro- 
duction of chilled water and cogeneration of electricity at 
Ashley Plant. Tao (William) and Associates, Inc., St. Louis, MO 





(USA). [1989]. 166p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG01-88CE26579. Order Number 
DE91010940. Source: OSTI; NTIS; GPO Dep. 

William Tao & Associates, Inc. (TAO) evaluated alternative sys- 
tems for the generation of Chilled Water at Ashley Plant. The 
generation of chilled water is necessary for several reason; initially 
as a source of revenue for St. Louis Thermal Energy Corporation 
(SLTEC), but more importantly as a necessary component of the 
Trash-to-Energy Plant proposed north of Ashley Plant. The chilled 
water system provides a base load for steam generated by the 
Trash-to-Energy Plant. The benefits include reduced tip-fees to the 
City of St. Louis, lower cost of energy to customers of both the dis- 
trict steam system and the proposed chilled water system, and will 
result in lower energy and operating costs for the system than if in- 
dividual services are provided. This symbiotic relationship is main 
advantage of the Trash-to-Energy system. TAO provided prelimi- 
nary engineering of the chilled water line route. The basic 
assumptions of an initial load of 10,000 tons with an ultimate load 
of 20,000 tons at a temperature difference of 16°F remain. The 
findings of the pipeline study, although not incorporated into this 
document, remain valid. Assumptions include the following: An ini- 
tial design load of 6000 tons which has the capability of growing to 
20,000 tons; Incremental costs of steam generated by Ashley Plant 
and the Trash-to-Energy plant; The turbine room at Ashley Plant is 
suitable for gut rehab except for turbines No. 7 and No. 9 which 
should remain operational; and Daily chilled water flow and annual 
load profile. The paper describes the findings on 8 alternative 
chiller systems. Additional studies were performed on the following: 
chilled water storage; low-pressure absorption chiller for balancing 
plant steam loads; economizer cycle for chiller system; auxiliary 
equipment energy source; variable flow water pumps; and compari- 
son to satellite chilled water plant study. 


17414 (DOE/CE/26591—T1) Low cost design and construc- 
tion techniques for plastic piping in low-density areas: Final 
technical report. Pequod Associates, Inc., Boston, MA (USA). Mar 
1991. 28p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG01-89CE26591. Order Number DE91011491. Source: 
OSTI; NTIS; GPO Dep. 

Pequod Associates, Inc. and Block Island Power Company 
installed a pilot scale prototype of inexpensive design and con- 
struction techniques for District Heating and Cooling (DHC) piping 
through a contract with the US Department of Energy. The objec- 
tive of the research is to identify technically feasible methods to 
reduce the cost of extending DHC distribution systems in low- 
density applications. Piping materials and installation make up the 
majority of all DHC system costs. Many small power producers 
could become sources of inexpensive district heating and cooling if 
the cost of installing distribution piping were reduced. The fina! de- 
sign included 1100 linear feet of Wirsbo “R-Pex” flexible piping 
system using waste jacket heat from an 800 kW Caterpillar D-399 
diesel generator. The piping system is capable of delivering 
260,000 Btuh to the three buildings selected for inclusion in the 
project: the Power Plant Office, the Fire Station and the Barrington 
Guest House. The cost experience gained from this research es- 
tablished a benchmark of $24 per foot to install a small scale rural 
district heating system. This can be considered representative of 
the per foot cost for full-scale installation. 9 figs. 


17415 (ECN-RX-91-006) Status of activities of the Interna- 
tional Expert Working Group on Municipal Solid Waste 
Incinerator Residues, November 1990. Van der Sloot, H.A.: 
Chandler, A.J.; Eighmy, T.T.; Hartlen, J.; Hjelmar, O.; Kosson. D.; 
Sawell, S.E.; Vehiow, J. Netherlands Energy Research Foundation, 
Petten (Netherlands). Jan 1991. 12p. Order Number DE91767293. 
Source: OSTI; NTIS (US Sales Only). 

A select group of researchers in the field of MSW incinerator ash 
has been brought together to develop a state-of-knowledge trea- 
tise. The IAWG (international Ash Working Group) is comprised of 
individuals from Canada, Denmark, Germany, The Netherlands, 
Sweden and the United States, and is operating under the aegis of 
the International Energy Agency. The IAWG will operate by meet- 
ing at regular intervals throughout the three year project to discuss 
selected topics. A summary is given of the meeting dates and top- 
ics of discussion. Four meetings have taken place in 1990 on 
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sampling and analytical protocols, waste/residue characterization, 
leaching phenomena and fundamentals, laboratory and field data. 
A short description is given of each meeting. 


17416 (NEI-DK-523) Pulsating district heating: Second 
phase. Consumer unit. Energiministeriets Energitorskningspro- 
gram. Fjernvarme og produktion af el og varme. Kvisgaard, B.; 
Andersson, H. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Lab. for Varme- og Klimateknik. Aug 1990 71p. (in Danish). Con- 
tract EM-1413/86-4. Order Number DE91771917. Source: OSTI; 
NTIS (US Sales Only). 

EFP-86. 

A prototype of a consumer unit for pulsating district heating was 
dimensioned and built. The properties of the unit were tested in a 
district heating testing rig during 38 different operating cases. The 
consumer unit is no larger than a normal boiler unit, the installation 
cost is reasonable, it requires little maintenance and it can provide 
a normally well-insulated house with heating and hot water. The 
weakest point of the consumer unit is the rubber bag containing 
the district heating water. Exposure to mechanical stress can 
shorten its service life span, especially if stretched. To simulate the 
pulsating district heating network a special network simultor was 
constructed. Thus only the house simulator trom the district heating 
testing rig was used. In the testing rig the performance of the unit 
was determined at different locations within a reference area. The 
results from the tests showed that most units in the reference area 
would be able to provide an effect of up to 15 kHh/hour. This 
means that the unit can cover a radiator load of approximately 9 
kW while at the same time complying with the requirements of do- 
mestic hot water heating contained in the regulation governing 
water installations. During periods with no tapping of domestic wa- 
ter, it yields 12 kW to the radiator system. It was always the aim to 
select tested solutions and solutions that do not require compli- 
cated control systems were utilized. An alternative for regulating 
the temperature of the domestic hot water with a thermostatic 
valve was tested. The alternative consisted of on/off controlling the 
pump directly on the basis of a temperature measurement of the 
domestic hot water. (AB) 17 refs. 


17417 (NEI-DK-530) Development of small, slow-working 
diesel motors for biogas: The building of a 15kW cogenera- 
tion unit on the basis of a HATZ diesel motor. Weber, J. 
Nordvestjysk Folkecenter for Vedvarende Energi, Hurup (Den- 
mark). 1990 152p. (In Danish, German, English). Order Number 
DE91771936. Source: OST!; NTIS (US Sales Only). 

A description of the construction and installation of a 15 kW co- 
generation module based on a commercially fabricated diesel 
motor. The text is illustrated with a number of charts and diagrams. 
(AB). 


17418 (NEI-DK-538) Elucidation corcerning a residental 
area in Ikast: Conversion from electric heating to district heat- 
ing. Nellemann Raadgivende Ingenioerer og Planiaeggere A/S, 
Aarhus (Denmark). Feb 1991 44p. (in Danish). Order Number 
DE91771943. Source: OSTI; NTIS (US Sales Only). 

The conversion of electric heating to district heating in houses in 
a suburban area in which there has not formerly been a district 
heating network is described. The economical consequences for 
the consumers. the district heating and electricity companies are 
explaned and the social, environmental and practical advantages of 
the establishement of the district heating system and heating instal- 
lations in the houses are dealt with. The district heating system is 
calimed to be conduciewe to energy savings. (CLS). 


17419 (NEI-DK-539) Elucidation concerning a residental 
area in Ikast: Supplement. Conversion trom electric heating to 
district heating. Nellemann Raadgivende Ingenioerer og Planiaeg- 
gere A/S. Aarhus (Denmark). Feb 1991 5ip. (in Danish). Order 
Number DE91771944. Source: OSTI; NTIS (US Sales Only). 

The conversion of electric heating to district heating in houses in 
a suburban area in which there has not formerly been a district 
heating network is described. The basis, data on the consumption, 
alternative tracings. distribution network. radiator systems, shunts 
for low temperature zones, economy of the district heating com- 
pany, and a camparison of the electricity conversion system and 
new electricity capacity is presented. (CLS). 


ERA Vol. 16, No. 7 245 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3209 Education and Public Relations 


3209 Education and Public Relations 


Refer also to citation(s) 17250 
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3301 Internal Combustion Engines 
Refer also to citation(s) 16619, 17283, 17429 


17420 (ANL/OTM-90/1) DOE-OTM Tribology Program quar- 
terly progress report, July-September 1990. Nichols, F.A.; 
Michaels, A.|. (eds.). Argonne National Lab., IL (USA). Jan 1991. 
189p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract W-31109-ENG-38. Order Number DE91010995. Source: 
OSTI; NTIS; GPO Dep. 

The tribology project of the OTM was formed in the fall of 1990. 
Management of the technical project resides with Argonne National 
Laboratory. Under the current Annual Operating Plan (AOP) the tri- 
bology project is structured to conform with the ongoing and 
planned research activities into three program elements: Extreme 
Environment Lubrication: Experimental and theoretical (modeling) 
investigations of lubrication phenomena and the development of 
improved or novel lubricants, lubricant-delivery systems and 
surface-lubrication films, coatings and implants, for current and 
advanced engine systems. Engineered Tribological Interfaces: Re- 
search and development on ion-beam and other coating processes 
to modify the microstructure and chemical composition of near- 
surface regions in order to improve their friction and wear 
properties for use in advanced engine designs. Tribology by De- 
sign: Triboscience investigation of the microstructure of materials 
and lubricating surface layers in determining friction and wear: tri- 
bomaterials evaluation of the friction and wear behavior of newly 
emerging materials, particularly those promising low friction and 
wear at elevated temperatures in advanced engine designs; and 
tribocomponents evaluation which focuses on development of mod- 
els, analysis/design tools to enable US transportation industry to 
employ a tribology-by-design approach and dissemination of pro- 
gram developments to US transportation industry. Separate papers 
were prepared for appropriate sections of this report. 


17421 (DOE/MC/25035-2940) Wear reduction systems 
liquid piston ring: Final report. Raymond, R.J.; Chen, T.N.; Di- 
Nanno, L. TECOGEN, Inc., Waltham, MA (USA). Sep 1990. 79p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC21-88MC25035. Order Number DE91002036. Source: OST]; 
NTIS; GPO Dep. 

The overall objective of the program was to demonstrate the 
technical feasibility of achieving an acceptable wear rate for the 
cylinder liner, piston, and piston rings in a coal/water-slurry-fueled 
engine that utilized the concept of a liquid piston ring above the 
conventional piston rings and to identify technical barriers and re- 
quired research and development. The study included analytical 
modeling of the system, a bench study of the fluid motion in the lig- 
uid piston ring, and a single-cylinder test rig for wear comparison. 
A system analysis made on the different variations of the liquid 
supply system showed the desirability of the once-through version 
from the standpoint of system simplicity. The dynamics of the liquid 
ring were modeled to determine the important design parameters 
that influence the pressure fluctuation in the liquid ring during a 
complete engine cycle and the integrity of the liquid ring. This anal- 
ysis indicated the importance of controlling heat transfer to the 
liquid ring through piston and liner to avoid boiling the liquid. A con- 
ceptual piston design for minimizing heat transfer is presented in 
this report. Results showed that the liquid piston ring effectively re- 
duced the solid particles on the wall by scrubbing, especially in the 
case where a surfactant was added to the water. The wear rates 
were reduced by a factor of 2 with the liquid ring. However, leak- 
age of the contaminated liquid ring material past the top ring limited 
the effectiveness of the liquid ring concept. 8 refs., 33 figs., 1 tab. 


17422 (STU-89-1988) A small uniflow scavenged two- 
stroke Si engine. Eriksson, Pontus (Luleaa Univ. of Tech. (SE). 
Div. of Machine Elements); Hultgren, J. Swedish National Board for 
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Technical Development, Stockholm (Sweden). 20 Jun 1990. 76p. 
Order Number DE91772045. Source: OSTI; NTIS (US Sales Only). 

Examination paper. 

This paper deals with the conversion of a 500 cm® one cylinder 
four-stroke engine into a uniflow scavenged two-stroke poppet 
valve engine. The conversion embraces the construction and man- 
ufacture of camshafts, cylinder liner and a crankcase scavenging 
pump. A successful method of manufacturing prototype camshafts 
is given. Tests were conducted with M85 and premium petrol mea- 
suring quantities like engine speed, torque and power. The engine 
parameters were sampled and processed with a Macintosh 2 using 
a Strawberry Tree Data Acquisition and Control System. Besides 
the logging of data, the computer was used to control the dy- 
namometer as well as the engine. The test results obtained were 
not satisfactory. Very moderate bmep (375 kPa) was achieved. 
This is explained by the limited flow capacity of the transfer ports. 
Furthermore the engine speed was not sufficient due to the limita- 
tions imposed by the valve mechanism. Suggestions are given for 
modifications of our engine to overcome these problems. A short 
discussion of the uniflow scavenging principle in general concludes 
the report. (authors). 


3303 Electric-Powered Systems 
Refer also to citation(s) 16518, 17284 


17423 (ANU/ESD/TM-13) Three scenarios for electric and 
hybrid vehicle commercialization. Bernard, M.J. Ill; Singh, M.K.; 
Heitner, K. Argonne National Lab., IL (USA). Nov 1990. 30p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Order Number DE91011700. Source: OSTI; NTIS; 
GPO Dep. 

Three electric and hybrid vehicle (EHV) market-penetration sce- 
narios are developed for 1995, 2000, 2005, and 2010. The first 
scenario is intended to maximize the substitution of electricity for 
gasoline in the 101 metropolitan areas of the US that are nonat- 
tainment areas for ozone; by 2010, 12 million EHVs are projected 
to be operating in those areas. The second scenario focuses on 
the nine metropolitan areas with the worst ozone problems and 
projects six million electric vehicles in the nine areas by 2010. The 
third scenario, like the first, projects 12 million EHVs in operation 
by 2010 but distributes the vehicles to all metropolitan statistical ar- 
eas. The vehicles are distributed to the metropolitan areas as a 
function of area population and off-peak marginal cost of electricity 
for the local power pool. The scenarios contain several different 
EHV cars, vans, and trucks (differences include battery type, ac or 
de drive, and hybrid or straight electric mode). Daily electricity con- 
sumption is calculated for each metropolitan area for the country 
by scenario year. 5 refs., 2 figs., 2 tabs. 


17424 (CONF-901294—Absts., pp. 153-156) How to adminis- 
ter the factories by using solar battery cars. Fujinakam, M. 
(Tokyo Denki University, Tokyo (Japan)). Japan Solar Energy Soci- 
ety, Tokyo (Japan). 6 Dec 1990. 329p. (In Japanese). From 1990 
Japan Solar Energy Society (JSES) and Japan Wind Energy Asso- 
ciation (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 1990. 
In Abstracts of 1990 JSES (Japan Solar Energy Society) -JWEA 
(Japan Wind Energy Association) Joint Conference. Order Number 
DE91778302. Source: OSTI; NTIS (US Sales Only). 

It is necessary to study about the development of solar battery 
powered cars. in order to solve the environmental problems like 
the shortage of the focil resources. These cars, which do not 
require fuel or emit exhaust, have been described in previous re- 
ports. And it was examined that the solar car installed 1KW solar 
battery was able to run 350km a month in a city. This system is 
very suitable for such applications as shopping, and relatively short 
journeys in, for example, resort towns. The present paper concerns 
the application of solar battery powered cars at production facilities, 
and various public institutions. Thin film a-Si photovoltaic cells fea- 
turing flexibility and lightweight were developed. These cells can be 
affixed to curved surfaces, and can be applied to solar battery 
cars. The experiment assures that the new solar battery is useful 
for the solar cars. 7 figs. 





17425 (DOE/CH-10509-01) Research and development of 
advanced lead-acid batteries for electric vehicle propulsion: 
Annual report, May 2, 1989—May 1, 1990. Johnson Controls, Inc., 
Milwaukee, WI (USA). 19 Sep 1990. 46p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-86NV10509. Order 
Number DE91010483. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy sponsors a number of research 
and development activities that have a common goal, the demon- 
stration of advanced batteries that meet the energy, power, and life 
requirements needed to make electric vehicles a viable alternative 
to fuel-powered vehicles. An advanced lead-acid battery is one of 
the technologies being pursued for near-term applications. To this 
end, Johnson Controls, Inc. (JCI) began work in December 1985 
on a new cell concept based on continuous electrolyte recirculation 
to boost the level of performance beyond the capabilities of con- 
ventional lead-acid technology. Superior levels of power and 
energy were demonstrated for both the flow-through and the more 
recent flow-by cell designs in the initial years of this program. The 
cycle-lite of these cells, however, fell short of the target for accept- 
able life. This report summarizes JCl’s technical efforts during the 
period May 1989 to May 1990. During this interval, JCI concen- 
trated on two activities, further research to identify factors that 
cause and contribute to low cycle-life and continued engineering to 
evaluate new cell designs. 5 figs., 5 tabs. 


17426 (NEDO-P-—8921) Assessment of effects produced by 
the introduction of electric-vehicles to society. Part 2. New En- 
ergy Development Organization, Tokyo (Japan). Mar 1990. 102p. 
(in Japanese). Sponsored by New Energy and Industrial Technol- 
ogy Development Organization, Tokyo (Japan). Order Number 
DE91778782. Source: OSTI; NTIS (US Sales Only). 

At first, it is suggested that the gasoline-powered vehicle has 
had a monopoly position in the market of automobile so many 
years that it is linked closely with our life styles and the industrial 
structure of advanced countries, and consequently the alternative 
vehicle will hardly be able to establish itself firmly in the market ex- 
cept where petroleum resources are almost exhausted. A brief 
description is next given of the development of the following: new 
type gasoline engines, such as an electronically controlled gasoline 
injection engine, a two-cycle engine and others; a technology for 
suppressing emission of NO , from diesel engines; a ceramics gas 
turbine and others. There is a description of the development of 
methanol-fueled and alcohol-fueled vehicles. It is suggested that 
the electric vehicle will not compete with the methanol-fueled one 
for the market of the same type cars. Thirdly, it is noted that the 
number of electric light cars presently in use is very limited 
because the use of them does not pay, but the production of elec- 
trically driven folklifts and wheelchairs is paying fairly. The following 
are proposed as a policy for promoting increased use of electric 
vehicles: first, research and development of electric vehicles 
should be focused for the present upon putting new type batteries 
to practical use; second, although the electric vehicle is generally 
interior to the gasoline-powered vehicle, it should find out a niche 
in the market where it is expected to get an advantage over the 
latter. 33 rets., 24 figs., 10 tabs. 
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3306 Vehicle Design Factors 
Refer also to citation(s) 17420, 17430 
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Refer also to citation(s) 16105, 17283, 17430, 17435 


17427 (ETDE/JP-mf-1778700, pp. 1-34) Preventive mea- 
sures of global warming due to cars in the United States. 
Amann, C. (General Motors Research Laboratories Reserch Fel- 
low, (USA)). Japan Automobile Research Inst., Tokyo (Japan). 16 
Nov 1990. 107p. In Automobiles and global environment problem 
workshop. Order Number DE91778700. Source: OSTI; NTIS (US 
Sales Only). 
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Preventive measures of global warming due to cars in the United 
States were reviewed. In the United States, presently cars are re- 
sponsible for nearly 25% of carbon dioxide emission, and the only 
way to decrease the emission from a car consuming carbonaceous 
fuel is to decrease its fuel consumption. On the other hand, the 
best alternative fossil fuels offer a carbon dioxide reduction of 
nearly 20%. Without introducing any new greenhouse-gas controls, 
it is projected that the total greenhouse-gas contribution of the aver- 
age car will be halved from recent levels just through fleet turnover 
and already planned elimination of the current air-conditioning re- 
frigerant. If global warming develops into a serious problem, cars 
can be operated without fossil fuel. Leading options include 
battery-electric cars using nuclear power and engine-propellied cars 
burning biomass-derived alcohol or hydrogen extracted from water 
with solar cells or nuclear power. 21 refs., 18 figs., 2 tabs. 


17428 (STU-88-3452, pp. 60) CO oxidation and NO reduc- 
tion over single crystal and supported Rhodium: Basic 
studies for catalyst design. Fisher, G.B. (General Motors Re- 
search Lab., Warren, Mi (US). Physical Chemistry Dept.). Swedish 
National Board for Technical Development, Stockholm (Sweden). 
[1989]. (CONF-8811363—: Catalyst design in theory and practice, 
Stockholm (Sweden), 8 Nov 1988). In Catalyst design in theory 
and practice. 62p. Order Number DE91772047. Source: OSTI; 
NTIS (US Sales Only). 

An effort has been made in our work to evaluate the utility of 
surface parameters determined in ultrahigh vacuum surface sci- 
ence experiments for understanding the high pressure kinetics of 
certain catalytic reactions. Two reactions of considerable signifi- 
cance in automotive exhaust catalysis will be described here, CO 
oxidation and NO reduction over rhodium. To accomplish this eval- 
uation, rate constants for the elementary steps of both the CO-O. 
and the No-o8 reactions were determined under ultrahigh vacuum 
conditions. Then, steady state rates for each reaction were mea- 
sured over both single crystal and supported catalysts at realistic 
partial pressures. (16 refs.) (author). 
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Refer also to citation(s) 16463, 17283, 18457 


17429 (ANL/CP-72154) The 1990 SAE Methanol Challenge: 
Summary of a successful student design competition. Larsen, 
R.P.; Hill, N.W. Argonne National Lab., IL (USA). [1990]. 21p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-9002115-2: Society of Automotive Engi- 
neers (SAE) international congress and exhibition, Detroit, MI 
(USA), 26 Feb - 2 mar 1990). Order Number DE91010276. 
Source: OSTI; NTIS: GPO Dep. 

A follow-up to the 1989 Society of Automotive Engineers (SAE) 
Methanol Marathon calied the Methanol Challenge was held in 
April 1990. One of a series of engineering student competitions us- 
ing alternative fuels organized and conducted by the Center for 
Transportation Research at Argonne National Laboratory, the 
Methanol Challenge pushed the technology for dedicated M&5 
(85% methanol, 15% hydrocarbon tuel) methanol passenger cars 
to new levels. The event included complete federal exhaust emis- 
sions, cold-start and driveability, performance, and fuel economy 
testing. Twelve teams of student engineers trom the United States 
and Canada competed in the Challenge using Chevrolet Corsicas 
donated by General Motors (GM) to the schools. The winning car, 
from the University of Tennessee, simultaneously demonstrated ex- 
tremely low emissions, dramatically increased performance, and 
significantly improved fuel economy. This paper describes the 
goals, the conversion approaches used by the various university 
students, and results of the competition on emissions, cold-start, 
road rally performance, fuel economy, cold driveability, accelera- 
tion, maneuverability, and exhaust noise. 4 figs., 15 tabs. 


17430 (CONF-9105161—1) The Federal Methanol Fleet: A 
demonstration of methanol vehicle technology. McGill, R.N.; 
West, B.H. Oak Ridge National Lab., TN (USA). [1991]. 7p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 1991 technical and business exhibition on 
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transportation; Huntsville, AL (USA); 14-15 May 1991. Order Num- 
ber DE91010395. Source: OSTI; NTIS; GPO Dep. 

The Federal Methanol Fleet, a Department of Energy (DOE) 
project initiated in 1985, is now in its final phases of operation, and 
much has been learned about the status of technology available 
for methanol-fueled vehicles. This paper summarizes results from 
emissions tests, special lubricant tests, and drivers’ impressions of 
the vehicles. Overall, the project has been a success; drivers have 
accepted the methanol vehicles quite well; and data and results 
have been transferred to those who can make best use of them. 7 
rets., 3 figs., 5 tabs. 


17431 (DOE/CE/15308—-T1) Preparation of biliquid toam 
compositions: Final report. Jaasma, D.R.; Osucha, D.C.; 
Scheuren, J. Virginia Polytechnic Inst. and State Univ., Blacksburg, 
VA (USA). 12 Dec 1990. 21p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG01-87CE15308. Order Number 
DE91006740. Source: OSTI; NTIS; GPO Dep. 

Technology developed by the late Dr. Felix Sebba of the VPI 
Chemical Engineering Department by which an oil phase can be 
broken up into small droplets and encapsulated in a continuous wa- 
ter phase led to research on the possible merits of a fuel prepared 
by this procedure. The resulting mixture .is called a polyaphron. 
Part 1 of this report describes the testing of polyaphronated gaso- 
line in an automobile engine. Nitrogen oxides (NO,) emissions, 
total hydrocarbon (HC) emissions, and exhaust temperature were 
determined for various load and RPM combinations. “Difficulties 
with viscosity and separation of the water phase have prevented 
complete testing at road load conditions. Rather than continue with 
engine testing, some bench tests of polyaphrons were performed 
to see the effect of various filtering processes on fuel stability as 
well as measuring viscosity and density. These results are reported 
in Part 2 of this paper. 6 figs., 4 tabs. 


17432 (EPRI-GS—7248, pp. 6.1-6.20) National aero-space 
plane. Berkopec, F.D. (NASA Lewis Research Center, Cleveland, 
OH (USA)). Electric Power Research Inst., Palo Alto, CA (USA); 
Technology Transition Corp., Washington, DC (USA). Mar 1991. 
(CONF-9003246—: 1. annual meeting of the National Hydrogen 
Association (NHA), Washington, DC (USA),:8-9 Mar 1990). In Tran- 
sition strategies to hydrogen as an energy carrier: First annual 
meeting of the National Hydrogen Association. Proceedings. 244p. 
Source: Research Reports Center, PO Box 50490, Palo Alto, CA 
94303. 

This paper consists of a series of viewgraphs that review the 
slush hydrogen technology program. This fuel will be used for the 
X-30, the National Aerospace Plane (NASP), which requires a high 
energy propellant with high cooling capacity and low density. Slush 
hydrogen is a liquid hydrogen fuel mixed with 50% solid hydrogen 
particles. The program will produce slush hydrogen, learn how to 
store and handle it (especially how it flows and loads), and test its 
performance in flight operations. 


17433 (EPRI-GS—7248, pp. 7.1-7.18) Hydrogen as a trans- 
portation energy vector. Appleby, A.J. (Texas A & M Univ., 
College Station (USA)). Electric Power Research Inst., Palo Alto, 
CA (USA); Technology Transition Corp., Washington, DC (USA). 
Mar 1991. (CONF-9003246—: 1. annual meeting of the National 
Hydrogen Association (NHA), Washington, DC (USA), 8-9 Mar 
1990). In Transition strategies to hydrogen as an energy carrier: 
First annual meeting of the National Hydrogen Association. Pro- 
ceedings. 244p. Source: Research Reports Center, PO Box 
50490, Palo Alto, CA 94303. 

This paper discusses many aspects of the use of hydrogen as a 
transportation fuel: global pollution by gasoline fuels; hydrogen as 
an intermediate between gasoline and electricity; hydrogen use in 
space vehicles; safety considerations; hydrogen production scenar- 
ios and pollution impacts; economics; and practicality, especially of 
hydrogen fuel cells. An appendix to the paper gives more eco- 
nomic information related to liquid hydrogen, comparison of 
hydrogen and gasoline, social costs of energy, hydrogen and elec- 
tricity as energy vectors, and hydrogen production from fossil fuels 
with carbon dioxide sequestration. 


17434 (ETDE/JP-mf-1778700, pp. 82-96) Present status and 
future prospect of clean fuel/energy. Kim, E. (Automobile Re- 
search Inst. Inc., Tsukuba (Japan)). Japan Automobile Research 
Inst., Tokyo (Japan). 16 Nov 1990. 107p. (In Japanese). In Auto- 
mobiles and global environment problem workshop. .Order Number 
DE91778700. Source: OSTI; NTIS (US Sales Only). 

To confront environmental problem and global warming problem, 
methanol, natural gas and electric energy were exhibited, in 
present status and problem of utilization technology for the automo- 
biles, as clean fuel to replace the fossil fuel. The required principal 
conditions, required as replacing fuel, cite those, concerning trans- 
portability, output power density (acceleration property), engrgy 
density (driving duration/distance), cost, stability in supply, erviron- 
mental maintenance, etc. Detailed verification for those conditions 
is as follows: The methanol, though highly expected in output 
power density, is reduced by half in driving duration/distance, as 
compared with the gasoline. The former is sufficiently competitive 
in price at the stage for the oil to be the tightened in price. The 
supply, conditioned by the problem of infrastructural arrangement, 
forms an important factor to dominate the said fuel in introduction. 
For the natural gas, it is the most important problem to lighten the 
bomb in weight. Also for the electric automobile, important problem 
remains of both the output power density and driving duratior/ 
distance as well as the transportability of battery. 9 figs., 7 tabs. 


17435 (EUR-—12280) An emulsion of diesel oll and water to 
fuel urban public transportation. Commission of the European 
Communities, Luxembourg (Luxembourg). 1989. 96p. Contract No. 
EE/134/85-1. Source: OSTI; NTIS (US Sales Only). 

Extensive testing has demonstrated the value of fueling diesel 
engines for industrial vehicles and public transport, especially in 
cities, with a water emulsion in the fuel instead of diesel oil alone. 
The water and diesel oil are emulsified in a small and simple de- 
vice (diffuser) that can be easily installed even on an old engine 
and cut out in order to go back to the original feed system. There 
is an automatic device to keep water out of the fuel when the en- 
gine is operating at low speed. Demonstration carried out in the 
framework of the project has shown the following advantages: 
abatement of about 50% of the fumes; abatement of about 30% of 
the nitrogen oxides (NOx); ease of installation even on engines 
that are already in operation; and the emulsion system can be dis- 
connected any time the engine is to be fuelled with diesel oil alone; 
very high degree of reliability of the diffuser device; improved 
cleanliness of chambers and pipes; a slight but positive change in 
specific consumption in vehicle operation (reduction of 1-2%); cost 
of the device is no more than 1,800,000 Lit plus installation costs 
of approximately 500,000 Lit. 


35 ARMS CONTROL 


Refer also to citation(s) 18417 


3501 Policy, Negotiations, and Legislation 


Refer also to citation(s) 17168 


17436 (UCRL-ID—106981) German attitudes toward SNF 
and their impact on US negotiating positions. Zinner, P.E. 
Lawrence Livermore National Lab., CA (USA). Mar 1991. 28p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. Order Number DE91010676. Source: OSTI; NTIS; 
GPO Dep. 

This report seeks to explore recent and current German attitudes 
toward short-range nuclear forces (SNF) and to analyze what im- 
pact these attitudes may have on U.S. negotiating positions in 
bilateral negotiations with the Soviet Union about a treaty concern- 
ing the removal of SNF from Europe or their reduction, and the 
verification of compliance with agreed-on terms of disposition of 
these systems. The term SNF as understood here connotes 
surface-to-surface nuclear systems with a range under 500 km. 
The signing of a treaty between the United States and the Soviet 
Union calling for the elimination of intermediate-range nuclear 
forces (INF) aggravated long-standing misgivings in the Federal 
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Republic of Germany (FRG) about SNF. West German public opin- 
ion and the FRG government substantially agreed that the removal 
and destruction of INF discriminated against their country. In the 
crucial central region of NATO West Germany's territory alone re- 
mained in the range of Soviet-based SNF. In order to avoid and to 
remove the source of this nuclear danger, the FRG government ur- 
gently advocated that U.S.-Soviet SNF negotiations be entered 
into. The United States with strong support from NATO demurred 
at this initiative and sought instead to strengthen its SNF capability 
by developing a modernized replacement for aging Lance missiles 
and upgrading the stock of nuclear artillery shells. American policy 
in Europe can hardly ignore German political trends, but it does not 
have to adapt to them. There is sufficient uncertainty about long- 
term internal developments in Germany to react precipitously to 
urgent German priorities. American and German interests have not 
been in harmony over nuclear weapons. In elaborating a viable nu- 
clear policy in Europe that would best serve the interests of the 
Western alliance as a whole, collaboration among the Western nu- 
clear powers, the United States, Great Britain and France, is likely 
to yield the most satisfactory results. 8 refs. (JF) 


3503 Verification 


Refer also to citation(s) 18380 


17437 (ANL/CP-72743) Tags for CFE verification. DeVolipi, 
A. Argonne National Lab., IL (USA). [1991]. 17p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-9103162-1: 8. annual Ottawa verification symposium, Mon- 
tebello (Canada), 2-10 Mar 1991). Order Number DE91010591. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Tags and seals have long been recognized as important tools in 
arms control. The trend in control of armaments is to limit militarily 
significant equipment that is capable of being verified through 
direct and cooperative means, chiefly on-site inspection or monitor- 
ing. For this paper, published technology and concepts will be 
reviewed, based on open information sources. Unique identifiers 
for arms-control treaty-limited items (TLis) are commonly called 
tags. By making them tamper-resistant, they provide confidence to 
inspectors that the inspected party is abiding by the terms of the 
treaty. The functions of an arms control tag can be considered to 
be two-fold: to provide field verification of the identity of a treaty- 
limited item (TLI), and to have a means of authentication of the tag 
and its tamper-revealing features. Authentication could take place 
in the field or be completed elsewhere. For CFE, the goal of tags 
and seals would be to reduce the overall cost of the entire treaty 
verification system. In the negotiations on reductions of Conven- 
tional Forces in Europe (CFE), on-site inspection (OSI) provisions 
again played a major role in the design of the treaty provisions. To 
enhance security under a second-stage CFE Treaty, tagging tech- 
nology could be added. NTM can track large concentrations of 
weapons but cannot verify compliance with specific numerical ceil- 
ings nor provide the smoking gun of ground truth. In addition to 
providing accurate verification data, tagging could contribute to a 
reduction in the cost of inspections and eliminations for CFE with 
about 150,000 items to control. If modern bar code capabilities 
were invoked, inspections might be able to proceed more rapidly, 
with greater accuracy and confidence in compliance, and with 
fewer discrepancies and disputes over quantifiable objects. 6 refs., 
3 tabs. (JF) 
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17119, 17156, 17322, 17337, 17591, 17672, 17710, 17802, 17851, 
18015, 18035, 18059, 18064, 18066, 18070, 18071, 18072, 18073, 
18163, 18235, 18427, 19201, 19277 


17438 (ANL/CP-70860) Chemical phase separation in bi- 
nary iron-chromium alloys. Hawick, K.A. (Edinburgh Univ. (UK). 
Dept. of Physics); Epperson, J.E.; Windsor, C.G.; Rainey, V.S. 
Argonne National Lab., IL (USA). Dec 1990. 7p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-901105—114: Fall meeting of the Materials Research Soci- 
ety (MRS), Boston, MA (USA), 24 Nov - 1 dec 1990). Order 
Number DE91010282. Source: OSTI; NTIS; GPO Dep. 

A study of chromium-enriched domain growth occurring binary 
Fe-Cr alloys quenched from above to various temperatures within 
the miscibility gap has been made. We present kinetic sequences 
of in- situ small angle neutron scattering (SANS) data for aging 
times up to 75 hours on alloys containing 20, 30, and 40 atomic 
percent chromium. The SANS measurements are compared with 
partial structure functions obtained from computer simulations 
performed on a distributed array processor (DAP). We use a pair- 
potential lattice model, but simulate large systems containing up to 
16 million lattice sites. We find good agreement between the 
scaled structure factors for our SANS data and computer simulated 
system. 12 refs., 4 figs. 


17439 (ANLU/CP-71464) The Atmospheric Fluidized-Bed 
Cogeneration Air Heater Experiment. Podolski, W. (Argonne Na- 
tional Lab., IL (USA)); Natesan, K.; Gerritsen, W.; Stewart, A.; 
Robinson, K.; Domian, H.; Roczniak, W. Argonne National Lab., IL 
(USA). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-910424-6: 11. in- 
ternational conference on fluidized bed combustion, Montreal 
(Canada), 21-24 Apr 1991). Order Number DE91010286. Source: 
OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) sponsored the Atmo- 
spheric Fluidized-Bed Cogeneration Air Heater Experiment 
(ACAHE) to assess the performance of various heat exchanger 
materials in order to evaluate fluidized-bed combustion (FBC) air 
heater systems. Westinghouse Electric Corporation and its subcon- 
tractors, Babcock & Wilcox, Foster Wheeler Development 
Corporation, and ABB/Combustion Engineering, specified test con- 
ditions and provided test article hardware for the ACAHE. Argonne 
Nationa! Laboratory, through a contract with Rockwell International, 
conducted tests in the DOE FBC facility located on a Rockwell site 
in El Segundo, CA. This paper presents an overview of the project, 
a description of the facility and the test hardware, the test operat- 
ing conditions, a summary of the operation, and the results of 
analyzing unceoled materials specimen probes that were exposed 
in the fluidized bed for various lengths of time. A table lists the 20 
alloys used in the experiment. 6 refs., 20 figs., 2 tabs. 


17440 (ANLU/CP-71709) Sputtering of molecules from ZnS, 
CdS, and FeS,. Nikzad, S. (California Inst. of Tech., Pasadena, 
CA (USA). Dept. of Applied Physics); Calaway, W.F.; Pellin, M.J.; 
Young, C.E.; Gruen, D.M. Argonne National Lab., IL (USA). [1990]. 
6p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-901 105-111: Fall meeting of the Materi- 
als Research Society, Boston, MA (USA), 24 Nov - 1 dec 1990). 
Order Number DE91010279. Source: OSTI; NTIS; GPO Dep. 

An open question remains as to whether molecules form as a re- 
sut of simultaneous ejection of neighboring atoms from a solid or 
because of a molecular band that exists in the solid metal target 
before sputtering. This was addressed by sputtering experiments 
using a binary target, where the constituents of the sputtered 
molecules may not occupy nearest neighbor sites in the crystal. A 
study was conducted on single crystals of three metal-sulfides with 
two different lattice structures, using laser post-ionization mass 
spectrometry to detect neutral sputtered species. The single crys- 
tals used for these experiments were synthetically grown CdS and 
ZnS with the Wurtzite structure, and natural FeS2 with the cubic 
structure. The FeS, samples were ultrasonically cleaned with 
trichloroethane, acetone, and methanol before insertion in the uhv 
chamber. The latter two solvents were used to clean CdS and 
ZnS. In sputtering metal sulfides of different structures, sputtered 
molecules with constituents that do not have a bond in the solid 
were observed. In the case of the metal dimers, the sputtered atom 
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exceeds in number the metal dimer, whereas S is predominantly 
sputtered as S2 from all three samples. The results presented in 
this paper also suggest that some form of recombination mecha- 
nism (inside or outside the solid) is responsible for formation of 
molecules. Our data also show that the sputtered molecules form a 
significant percentage of the sputtered species. Therefore, it is im- 
portant for quantitative analyses to obtain an accurate measure of 
molecular sputtering yields. 20 refs., 3 figs. (DP) 


17441 (ANU/CP-72642) The relation of Hertzian contact 
pressure to friction behavior of self-lubricating boric acid films. 
Erdemir, A. (Argonne National Lab., IL (USA)); Erck, R.A.; Robles, 
J. Argonne National Lab., IL (USA). Feb 1991. 16p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-9104187-2: Intemational conference on metallurgical coat- 
ings and thin films, San Diego, CA (USA), 22-26 Apr 1991). Order 
Number DE91010592. Source: OSTI; NTIS; GPO Dep. 

The effect of Hertzian contact pressure on the friction coefficient 
of self-lubricating boric acid (H3BO3) films was investigated by slid- 
ing steel and ceramic balls against boric oxide (B2O3) coated steel 
and ceramic disks under a wide range of contact loads. Self- 
lubricating H3zBO, films result from a spontaneous chemical 
reaction between water molecules and B2O3 coatings in humid air. 
Mean initial Hertzian contact pressures in the range of 0.3 to 1.6 
GPa, were created between balls and B2O3-coated disks by vary- 
ing applied load and the radius of balls. It was demonstrated that 
an inverse relation exist between friction coefficient and Hertzian 
contact pressure. Using the Hertzian contact model, the shear 
strength of H3BO3 films was estimated to be approximately 22.9 
MPa, which is comparable to that of MoS., reported as 24.8 MPa. 
8 refs., 3 figs., 1 tab. 


17442 (ANL/CP-72702) Quantification of atomic-scale grain 
boundary parameters by high resolution electron microscopy. 
Merkle, K.L. Argonne National Lab., IL (USA). Mar 1991. 23p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-910197—1: Workshop on structure and 
properties of interfaces, Wickenburg Inn, AZ (USA), 2-6 Jan 1991). 
Order Number DE91011181. Source: OSTI; NTIS; GPO Dep. 

Recent grain boundary modeling studies in fcc metals have 
revealed global correlations between GB energy and (i) the rigid- 
body translation normal to the grain boundary (the so-called 
volume expansion), and (ii) the degree of deviation of the local 
atomic coordination across the interface relative to the ideal lattice. 
This communication describes an approach towards evaluations of 
such parameters by analyzing images obtained by axial high- 
resolution electron microscopy, utilizing digital image processing 
techniques. Observations on several <110> tilt GBs in Au are pre- 
sented. 43 refs., 7 figs. 


17443 (ANLU/CP-72791) Mechanical behavior of nanocrys- 
talline Cu, Pd and Ag samples. Nieman, G.W (Northwestern 
Univ., Evanston, IL (USA). Dept. of Materials Science and Engi- 
neering); Weertman, J.R.; Seigel, R.W. Argonne National Lab., IL 
(USA). Mar 1991. 11p. Sponsored by USDOE, Washington, DC 
(USA); National Science Foundation, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. Grant DMR-8821571;Grant DMR- 
8320157. (CONF-910202-14: Annual meeting and exhibition of the 
Minerals, Metals and Materials Society (TMS), New Orleans, LA 
(USA), 17-21 Feb 1991). Order Number DE91011747. Source: 
OSTI; NTIS; GPO Dep. 

Bulk samples of Cu with grain sizes in the range of 5-61 nm 
were produced from high purity Cu by inert gas condensation 
(IGC) in vacuum (~10-°Pa), and samples of Cu-Cu20 with grain 
sizes of 5-7 nm were produced by IGC followed by consolidation 
in air. Samples produced by IGC from a Cu-7 at. % Si alloy and 
consolidated in vacuum have grain sizes of 8 — 20 nm and small to 
negligible Si contents. Densities of all samples range from 82-99% 
of standard density. Mechanical properties measurements on 
nanocrystalline Cu and Pd samples show that strength is increased 
over that of conventional material, with a slight 1/,/d dependence. 
Two nanocrystalline Ag samples (21,51 nm) show apparent work 
hardening. Constant load creep tests performed at room tempera- 
ture on nanocrystalline Cu and Pd indicate logarithmic creep typical 
of coarse-grained samples. High resolution electron microscopy 
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shows nanostructural features, including multiple twinning, that may 
influence strain behavior. 23 refs., 6 figs. 


17444 (ANL/PP-66684) A magnetic anomaly near T. in 
superconducting UPt,. Shivaram, B.S. (Virginia Univ., Char- 
lottesville, VA (USA)); Gannon, J.J. Jr.; Hinks, D.G. Argonne 
National Lab., IL (USA). Dec 1988. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. Order 
Number DE91011109. Source: OSTI; NTIS; INIS; GPO Dep. 

We report observation of a peak in the r.f. susceptibility of a sin- 
gle crystal of the heavy fermion superconductor UPts. The peak 
occurs close to but below T. = 0.53 K. In addition our measure- 
ments in the low temperature limit (T < 0.5 T,) yield the magnetic 
field penetration depth in UPtz. We obtain a T* power law for the 
penetration depth parallel to the c-axis of the crystal. Based on 
existing calculations of the penetration depth in anisotropic super- 
conductors we identify the order-parameter in UPts as an 
odd-parity axial state. 19 refs., 3 figs. 


17445 (CEA-CONF-10451) Shaping: Research and devel- 
opment aspects. Marini, B.; Decours, J. CEA Centre d'Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Direction des Technologies 
Avancees. 1990. 3p. (in French). (CONF-9010356—: Symposium 
on Zirconium New Material for the Chemical Industry, Lyon 
(France), 10-11 Oct 1990). Order Number DE91773556. Source: 
OSTI; NTIS (US Sales Only). 

Zirconium shaping requires various methods: forging, extrusion, 
rolling, stamping, folding. The last method is retained as accep- 
tance test for plates. Main parameters affecting bending are studied 
with tests and numerical simulations. The spring-back at the end of 
bending and optimal annealing temperature are also examined. 


17446 (CEA-CONF-10452) Corrosion resistance of zirco- 
nium: general mechanisms, behaviour in nitric acid. Pinard 
Legry, G. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Direction des Technologies Avancees. 1990. 13p. (in 
French). (CONF-9010356—: Symposium on Zirconium New Mate- 
rial for the Chemical Industry, Lyon (France), 10-11 Oct 1990). 
Order Number DE91773555. Source: OSTI; NTIS (US Sales Only). 

Corrosion resistance of zirconium results from the strong affinity 
of this metal for oxygen; as a result a thin protective oxide film is 
spontaneously formed in air or aqueous media, its thickness and 
properties depending on the physicochemical conditions at the in- 
terface. This film passivates the underlying metal but obviously if 
the passive film is partially or completely removed, localised or 
generalised corrosion phenomena will occur. In nitric acid, this de- 
passivation may be chemical (fluorides) or mechanical (straining, 
creep, fretting). In these cases it is useful to determine the physic- 
ochemical conditions (concentration, temperature, potential, stress) 
which will have to be observed to use safely zirconium and its al- 
loys in nitric acid solutions. 


17447 (CEA-CONF—-10453) General mechanical properties: 
zirconium specificity. Lemoine, P.; Forgeron, T. CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vice de Recherches Metallurgiques Appliquees. 1990. 4p. (in 
French). (CONF-9010356—: Symposium on Zirconium New Mate- 
rial for the Chemical Industry, Lyon (France), 10-11 Oct 1990). 
Order Number DE91773554. Source: OSTI; NTIS (US Sales Only). 

Zr 702 is selected for fabrication of metal equipment used in La 
Hague reprocessing plant because of excellent corrosion resis- 
tance in nitric acid. A characterization program of materials and 
weldings concerning tensile properties, fatigue, creep and fracture 
properties is developed at the CEA for mechanical behavior of 
equipment during lifetime forecasted (about 30 years). Results ob- 
tained up to now concern the temperature range 20-200°C and hot 
rolled sheets of zirconium-alpha. However few results have been 
obtained on zirconium-beta and welded joints. As far as possible 
the comparison longitudinal or transversal direction is made. 


17448 (CEA-CONF-10459) Magnetic structures: neutron 
dittraction studies. Bouree-Vigneron, F. Laboratoire Leon Brillouin 
(LLB) - Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). 1990. 30p. (CONF-9005351-: Studsvik Condensed Mat- 
ter Meeting, Studsvik (Sweden), 21-23 May 1990). Order Number 
DE91773560. Source: OSTI; NTIS (US Sales Only). 





Neutron diffraction is often an unequivocal method for determin- 
ing magnetic structures. Here we present some typical examples, 
stressing the sequence through experiments, data analysis, inter- 
pretation and modelisation. Two series of compounds are chosen: 
Tb Ni Geo and RBey3 (R = Gd, Tb, Dy, Ho, Er). Depending on 
the nature of the elements, the magnetic structures produced can 
be commensurate, incommensurate or even show a transition be- 
tween two such phases as a function of temperature. A model, 
taking magnetic exchange and anisotropy into account, will be pre- 
sented in the case of commensurate-incommensurate magnetic 
transitions in RBe;3. 


17449 (CEA-CONF—-10465) Incommensurabilities and meta- 
magnetism in the heavy-fermion alloys (Cep slap 2)Ru2Si2 and 
CeRuo(Sig oGep ;)2. Mignot, J.M. (CEA Centre d’Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (FR). Laboratoire Leon 
Brillouin); Regnault, L.P.; Jacoud, J.L.; Rossat-Mignod, J.; Lejay, 
P.; Haen, P. Laboratoire Leon Brillouin (LLB) - Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 1990. 13p. 
(CONF-900751—: 6. international conference on valence fluctua- 
tions, Rio de Janeiro (Brazil), 9-13 Jul 1990). Order Number 
DE91773578. Source: OSTI; NTIS (US Sales Only). 

Long-range magnetic order can be induced in the heavy-fermion 
compound CeRu2Siz by slightly expanding the unit-cell volume 
through alloying (La substituted for Ce, or Ge for Si). The resulting 
magnetic state has been investigated in (Ceo glao.2)RuzSi2 and 
CeRua(Sio. 9Geo.;)2 single crystals by neutron scattering experi- 
ments, as a function of temperature and magnetic field. Very similar 
phase diagrams, consisting of various regions with either commen- 
surate or incommensurate modulations of the Ce moments, are 
obtained for both alloys. The second magnetic transition below Ty 
that occurs at H = 0 in (Ceo glao.2)Ru2Si2 appears to be closely 
related to the persistence of short-range magnetic fluctuations in 
the ordered state of this material. It is suggested that the leading 
effect may be a locking of the phase of the modulation. 


17450 (CEA-R-5542) Study of radiation detects by in-situ 
measurements of the Hall effect in narrow-gap semiconduc- 
tors. Favre, J. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Direction des Technologies Avancees; CEA-Ecole Poly- 
technique, 91 - Palaiseau (France). Lab. d’Etudes des Solides 
Irradies. 1990. 194p. (in French). Order Number DE91773581. 
Source: OSTI; NTIS (US Sales Only). 

Semiconducting compounds of II-VI, Ill-V and IV-VI groups were 
irradiated in liquid hydrogen by high energy (0.7 to 2.7 MeV) elec- 
trons. The Hall coefficient and resistivity variations were measured 
in situ during irradiation. The doping by irradiation induced defects 
is of p-type in Ill-V group compounds, while n-type doping occurs 
in II-VI and IV-VI group materials. A semiconductor to insulator or 
reverse transition was observed under irradiation when the chemi- 
cal potential crossed the band edges. In IV-VI group compounds 
the two successive transitions take place in initially p-type samples. 
A metastable behaviour, characteristic to strong compensation, ap- 
pears in the vicinity of those semiconductor - insulator transitions in 
IV-VI compounds. The slope of free carrier concentration vs. fiu- 
ence variation was analyzed. It was compared to defect creation 
rates, calculated in the framework of a cascade model. The charge 
state of created defects was deduced in this way. - In IV-V! group 
compounds, the presence of localized levels degenerated with the 
conduction band and, in PbTe, of additional defect associated lev- 
els in the forbidden gap, was demonstrated. Those results are 
consistent with the saturation of electron concentration increase at 
high fluence as well as with the analysis of annealing experiments. 
- In Hg,_,Cd,Te compounds, the analysis of electron concentra- 
tion versus fluence increase indicates that only mercury Frenkel 
pairs are electrically active. The variation with cadmium content of 
the defect associated level energy was deduced from the satura- 
tion values of the electron concentration. 


17451 (CNIC—00353) The closed-end burst tests of zirco- 
nium tube under ambient temperature. Ding Xuefeng (Northwest 
Inst. for Non-ferrous Metal Research, Baoji, SN (China)). China 
Nuclear Information Centre, Beijing, BU (China). Oct 1989. 6p. (In 
Chinese). (NINF—0001.). Order Number DE91629542. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The burst test is one of the regular tests for fuel cans. Three dif- 
ferent closed-end structures of a zirconium alloy tube used in burst 
tests have been performed. In the first one, its closed-ends were 
sealed by electron beam welding; in the second, one closed-end 
was sealed by electron beam welding and the other by clamp 
holder; in the third, both closed-ends were sealed by clamp hold- 
ers. Although the closed-end sealed by clamp holders has many 
advantages such as economical and high efficiency, the test re- 
sults show that it is remarkably different from closed-end sealed by 
electron beam welding. 


17452 (CNIC—00354) The effect of working process on hy- 
drogenate orientation of Zr-4 alloy tube. Lu Peicheng (Baoji 
Non-ferrous Metal Works, SN (China)); Tong Xueweng; Yang 
Shizhong; Tian Zhenye; Wang Guangsheng. China Nuclear Infor- 
mation Centre, Beijing, BJ (China). Oct 1989. 8p. (in Chinese). 
(NFMW-0001.). Order Number DE91629474. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The hydrogenate orientation in Zr-4 alloy tubes affected by the 
hot-work, cold rolling and annealling of end-product tubes has 
been studied. The results show that the hydrogenate orientation 
factor of anealled end-product tubes formed by quenched ingots is 
smaller than those made of direct extruding of ingots. There is no 
remarkable difference of hydrogenate orientation factor between 
four cold rolling processes adopted in the experiments. The hydro- 
genate orientation factor could be very small, if an appropriate 
process is taken. The distribution of hydrogenates is almost in 
peripheral. For the end-products in the existing process, the hydro- 
genate orientation factor at the out side of tube wall is higher than 
at the inside of tube wall. 


17453 (CNIC-00355) Chemical composition contro! of Zr-4 


alloy ingot. Dou Yongging (Baoji Non-Ferrous Metal Works, SN 
(China)). China Nuclear Information Centre, Beijing, BJ (China). 
Oct 1989. 7p. (in Chinese). (NFMW-—0002.). Order Number 
DE91629475. Source: OSTI; NTIS (US Sales Only); INIS. 

There are 24 elements in the Zr-4 alloy. They have different be- 
haviour characters, influencing factors and controlling methods 


during the process of melting. According to these facts, the 24 
elements were classified as three types, i.e. processing controi ele- 
ments, processing assurance elements Sn, Fe and Cr were added 
into Zirconium sponge at compacting time in the form of master al- 
loy Zr-Sn-Cr-Fe. The oxygen was added in the form of oxide metal, 
and a burden calculation formula was presented for adding oxygen 
by metal oxide. After analyzing Zr-4 alloy in 250 heats, it showed 
that the chemical composition is homogeneous, and the standard 
deviations were og, 0.072%, oF, 0.014%, oc, 0.064% and ao, 
0.017%. From the longitudinal section of phi220 mm ingots, the 
compositions of Sn, Fe, Cr and O. were also in excellent homo- 


geneity. 


17454 (CNIC—00366) A new method for studying the struc 
ture relaxation of amorphous matters. Cao Xiaowen (Academia 
Sinica, Hefei, AH (China). Inst. of Plasma Physics). China Nuclear 
Information Centre, Beijing, BJ (China). Nov 1989. 9p. (in English 
and Chinese). (ASIPP-0017.). Order Number DE91629486. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new method for studying the structure relaxation of amorphous 
matters by Hall effect is proposed. The structure relaxation of the 
metal-type amorphous InSb has been experimentally studied. The 
experimental results show that this method is highly sensitive to 
the structure relaxation, and the mechanism of structure relaxation 
can be observed. 


17455 (CONF-910343-1) Processing and mechanical prop- 
erties of Ni,Al-based intermetallic composites. Sikka, V.K.; 
Ohriner, E.K.; Allard, L.F. Oak Ridge National Lab., TN (USA). 
[1991]. 9p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO05-840R21400. From Symposium on powder metal- 
lurgy in aerospace and defense technologies; Tampa, FL (USA); 
4-6 Mar 1991. Order Number DE91009932. Source: OSTI; NTIS; 
GPO Dep. 

The fabrication, microstructures, and properties of nickel- 
aluminide-based composites are described. In all cases, the 
composites were examined as-fabricated and after exposure for 
100 h at a temperature of 1100°C. The thermal exposure was 
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used to check for reactions and thermal stability of the reinforce- 
ment. The thermally stable and inert reinforcements for the Nig3Al 
matrix are NbC, TiC, HfN, and TiN. The TiC composite through 
XD™ addition appears to enhance the cast properties at room tem- 
perature and high temperature, and can probably be used for 
certain cast applications. The most recent work on NigsAl-based 
composites using NbC, HfN, and TiN particulates showed no 
significant strengthening. Thus, the only hope for beneficial rein- 
forcement appears to be the TiC through XD™ addition. All of the 
fabrication methods described appear to be viable processes for 
making Ni3Al-based composites. Recent data confirms that TiC ad- 
ditions to Ni3Al via powder metallurgy increases its strength at both 
low and high temperatures. Thus a combination of the present 
study and the published data suggest that the Nis;Al composites 
containing TiC have a potential for commercial use in either cast or 
wrought condition. 8 refs., 4 figs., 6 tabs. 


17456 (CONF-910406-2) Surface structures and the 
orthorhombic transformation of thin film BaSiz on silicon. Mc- 
Kee, R.A. (Oak Ridge National Lab., TN (USA)); Walker, F.J.; 
Conner, J.R. Oak Ridge National Lab., TN (USA). [1991]. 6p. 
Sponsored by Department of Defense, Washington, DC (USA); 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
AFOSR-ISSA-91-0013:WRDC FY1457-91-N 5010. From Spring 
meeting of the Materials Research Society (MRS); Anaheim, CA 
(USA); 29 Apr - 3 may 1991. Order Number DE91011372. Source: 
OSTI; NTIS; GPO Dep. 

The epitaxial structural development and surface reactions of 
barium metal with silicon have been studied as a function of sur- 
face coverage. BaSiz is orthorhombic, and grows epitaxially on 
$i(001) and Si(111) for surface coverages greater than 1 mono- 
layer (ML). From 0 to 1 ML a series of ordered surface structures 
develops that suggests a cubic Ba-Si compound. Reflection high 
energy electron diffraction (RHEED), Auger and x-ray photoelec- 
tron spectroscopy (XPS) data have been obtained in this thin film 
regime that support a chemical reaction and compound formation 
between barium and silicon for all barium coverages. In bulk form, 
at high pressures, BaSi. can be stabilized into the cubic SrSi, 
structure. We suggest that epitaxial strain at the silicon surface 
provides a mechanism for stabilizing the low-coverage precursors 
of the orthorhombic BaSiz. 14 refs., 5 figs. 


17457 (CONF-910406-3) Atomic level characterization of 
the morphology of phases in Chromindur magnetic alloys. 
Miller, M.K. (Oak Ridge National Lab., TN (USA)); Camus, P.P; 
Hetherington, M.G. Oak Ridge National Lab., TN (USA). [1991]. 
7p. Sponsored by USDOE, Washington, DC (USA); National 
Science Foundation, Washington, DC (USA). DOE Contract AC05- 
840R21400. Grant DMR-8022225. From Spring meeting of the 
Materials Research Society (MRS); Anaheim, CA (USA); 29 Apr - 
3 may 1991. Order Number DE91011371. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The atom probe field ion microscope has been used to charac- 
terize the morphology and determine the compositions of the 
iron-rich a and chromium-enriched a’ phases produced during 
isothermal and step cooled heat treatments in a Chromindur 2 duc- 
tile permanent magnet alloy. The good magnetic properties of this 
material are due to a combination of the composition of the two 
phases and the isolated nature and size of the ferromagnetic a 
phase. The morphology of the a phase is produced as a result of 
the shape of the miscibility gap and the step-cooled heat treatment 
and is distinctly different from that formed during isothermal heat 
treatments. 6 refs., 3 figs., 4 tabs. 


17458 (CONF-9104224-1) Synthesis of atomistic and con- 
tinuum modelling of intermetallic alloys. Fu, C.L.; Yoo, M.H. 
Oak Ridge National Lab., TN (USA). [1991]. 2p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From Computational research on materials conference; Morgan- 
town, WV (USA); 15-17 Apr 1991. Order Number DE91011089. 
Source: OSTI; NTIS; GPO Dep. 

The mechanistic understanding of yield and flow strengths and 
brittle fracture behavior of ordered transition-metal aluminides has 
been critically assessed on the basis of quantum mechanical total- 
energy calculations, and anisotropic elasticity theory of dislocations 
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and cracks. The bonding mechanism is described by the combina- 
tion of charge transfer (from Al to transition-metals) and strong p-d 
hybridization effects. The strong ordering behavior of Ni-base alu- 
minides is attributed to the size difference and electrochemical 
difference between constituent elements. The calculated (and ob- 
served) defect structure of NiAl-constitutional vacancies in Al-rich 
NiAl, and substitutional defects in Ni-rich NiAl-is well correlated 
with the proposed bonding mechanism and ordering behavior of 
aluminides. The ground-state elastic constants, various shear fault 
energies, and cleavage energies are calculated for aluminides of 
cubic (L12 and B2) and tetragonal (L19 and DOz2) structures. The 
anomalous yield and flow behavior of NisAl is analyzed by means 
of symmetry considerations and the interaction torque effect on the 
mobility of superdislocations subjected to generalized applied 
stress. The calculation suggests that the elastic shear anisotropy is 
the major driving force underlying the positive temperature depen- 
dence of yield strength. The ideal cleavage strength is determined 
by the surface electronic structure calculation, and the critical 
stress-intensity factor for Mode-| crack is obtained using the calcu- 
lated cleavage energies and elastic constants. The reported 
cleavage habit planes of (110) for NiAl and (100) for FeAl are inter- 
preted in terms of cleavage energy anisotropy and the orientation 
dependence of crack-tip plasticity. The mechanism underlying the 
hydrogen-induced embrittlement effect in FeAl is investigated by 
first-principles total-energy approach. 


17459 (CONF-9106145—1) Environmental embrittlement of 
iron aluminides in moisture-containing atmospheres. McK- 
amey, C.G.; Liu, C.T. Oak Ridge National Lab., TN (USA). [1991]. 
15p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 1. symposium on environmental effects of 
advanced materials; San Diego, CA (USA); 19-21 Jun 1991. Order 
Number DE91010149. Source: OSTI; NTIS; GPO Dep. 

This paper provides a brief review of recent research on the ef- 
fect of test environment on room temperature tensile ductility and 
fracture in FeAl- and Fe3Al-based alloys. For more than forty 
years, iron aluminides have been known to be brittle at ambient 
temperatures; however, the cause of this brittleness was not identi- 
fied until recently. The recent study of the mechanical properties of 
iron aluminides in controlled environments has revealed that brittle 
fracture and low ductility is probably caused by dynamic environ- 
mental embrittlement involving the dissociation of water molecules 
at the crack tip by aluminum atoms in the alloy and the release of 
atomic hydrogen. When tested in air, FeAl (36.5% Al) exhibited 
brittle cleavage fracture and a low ductility of 2.2% at room temper- 
ature. The yield stress was found to be insensitive to environment, 
while the ductility was found to increase to as high as 17.6% when 
tested in dry oxygen. The fact that the yield strength is insensitive 
to both ductility and test environment is consistent with the mecha- 
nisms of hydrogen embrittlement observed in other ordered 
intermetallic alloys. Testing in water vapor at gas pressures of 6.7 
x 10* Pa (500 torr) confirmed the low ductility found in air tests, 
indicating that water vapor is the embrittling agent in iron alu- 
minides. Fe3Al also showed environmental embrittlement at room 
temperature, although the degree of sensitivity was less, presum- 
ably because of its lower aluminum concentration. Consistent with 
being a chemical effect, the environmental embrittlement in Fe3Al 
was found to be insensitive to whether it had the DO; or B2 crystal 
structure. 66 refs., 5 figs., 3 tabs. 


17460 (CONF-9106146-1) Effects of elastic anisotropy on 
mechanical behavior of intermetallic compounds. Yoo, M.H. 
Oak Ridge National Lab., TN (USA). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From 6. Japan Institute of Metals (JIM) international symposium on 
intermetallic compounds: siructure and mechanical properties; 
Sendai (Japan); 17-20 Jun 1991. Order Number DE91010392. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Fundamental aspects of the deformation and fracture behavior of 
ordered intermetallic compounds are examined within the frame- 
work of linear anisotropic elasticity theory of dislocations and 
cracks. The orientation dependence and the tension/compression 
asymmetry of yield stress are explained in terms of the anisotropic 
coupling effect of non-glide stresses to the glide strain. The 
anomalous yield behavior is related to the disparity (edge/screw) of 





dislocation mobility and the critical stress required for the disloca- 
tion multiplication mechanism of Frank-Read type. The slip-twin 
conjugate relationship, extensive faulting, and pseudo-twinning 
(martensitic transformation) at a crack tip can be enhanced also by 
the anisotropic coupling effect, which may lead to transformation 
toughening of shear type. 


17461 (CONF-9106146-3) TEM in-situ straining of B2 com- 
pounds. Baker, |. (Dartmouth Coll., Hanover, NH (USA). Thayer 
School of Engineering); Nagpal, P.; Guha, S.; Horton, J.A. Oak 
Ridge National Lab., TN (USA). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400 ;ACO5- 
76OR00033. From 6. Japan Institute of Metals (JIM) international 
symposium on intermetallic compounds: structure and mechanical 
properties; Sendai (Japan); 17-20 Jun 1991. Order Number 
DE91012062. Source: OSTI; NTIS; GPO Dep. 

This paper reports preliminary observations of in-situ straining 
experiments performed using transmission electron microscopy on 
thin foils of the B2 compounds FeAl and NiAl, and of a two-phase 
B2/(f.c.c.)L12 alloy containing a B2 phase Ni-30AI-20Fe. The first 
compound slips by movement of a/2(111) dislocation pairs, 
whereas the latter two exhibit (100) slip. NiAl and FeAl both 
showed intense dislocation activity ahead of growing cracks. In 
both cases, slip occurred in several places within the thin foils and 
not just ahead of the cracks. Slip in NiAl was wavy and the ease of 
cross slip was such that at higher strains a cell structure formed 
during in-situ straining. In contrast, FeAl showed planar slip in 
broad bands consisting of several parallel slip planes. Ni-30AI-20Fe 
also exhibited planar slip, but on individual planes not in bands. 
Dislocation pile-ups were also observed in the latter compound. 11 
rets., 6 figs. 


17462 (CONF-9106146—4) Effect of boron addition on re- 
crystallization and grain growth in Ni,Al polycrystals. Zhou, B. 
(Lehigh Univ., Bethlehem, PA (USA). Dept. of Materials Science 
and Engineering); Yu, S.L.; Chou, Y.T.; Liu, C.T. Oak Ridge Na- 
tional Lab., TN (USA); Lehigh Univ., Bethlehem, PA (USA). Dept. 
of Materials Science and Engineering. [1991]. 5p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400 
;FG02-86ER45256. From 6. Japan Institute of Metals (JIM) interna- 
tional symposium on intermetallic compounds: structure and 
mechanical properties; Sendai (Japan); 17-20 Jun 1991. Order 
Number DE91011966. Source: OSTI; NTIS; GPO Dep. 

The recrystallization and grain growth kinetics in pure and boron- 
doped NigAl polycrystals were investigated in the temperature 
range from 850 to 1000 °C. At 16.7% deformation, the recrystal- 
lization processes of the two sets of alloys were found to be similar 
in characteristics and magnitudes. Both alloys obey the classical 
Avrami equation. The activation energy of recrystallization for the 
boron-doped alloy was found to be 488 kJ/mol, which is slightly 
greater than the activation energy for the boron-free alloy, 476 kJ/ 
mol. The grain growth kinetics obey the power relation with the 
time exponent less than 0.5, indicating a sluggish growth due to 
long-range ordering. 11 refs., 2 figs., 2 tabs. 


17463 (CONF-9106146-5) Environmental embrittlement of 
ordered intermetallic alloys at room temperature in moist at- 
mospheres. Liu, C.T. Oak Ridge National Lab., TN (USA). [1991]. 
10p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 6. Japan Institute of Metals (JIM) interna- 
tional symposium on intermetallic compounds: structure and 
mechanical properties; Sendai (Japan); 17-20 Jun 1991. Order 
Number DE91012051. Source: OSTI; NTIS; GPO Dep. 

This paper provides a comprehensive review of recent research 
on environmental embrittlement of ordered intermetallic alloys at 
ambient temperatures. Ordered intermetallics containing reactive 
elements such as Al, Si, Ti and V exhibit a severe reduction in 
ductility when tested in moisture-containing environments (e.g., 
moist air), instead of dry environments. The embrittlement involves 
the reaction of the reactive elements with moisture in air and gen- 
eration of atomic hydrogen at crack tips. The loss in ductility is 
generally accompanied by a change in fracture mode from ductile 
rupture to brittle grain-boundary fracture in fec-ordered inter- 
metallics, and to brittle cleavage in bec-ordered intermetallics. The 
underlying mechanisms of the hydrogen embrittlement are also dis- 
cussed in this paper. 55 refs., 4 figs., 5 tabs. 
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17464 (CONF-9106146-7) The role of electronic structure 
in the mechanical behavior of aluminides. Fu, C.L. Oak Ridge 
National Lab., TN (USA). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 6. 
Japan Institute of Metals (JIM) international symposium on inter- 
metallic compounds: structure and mechanical properties; Sendai 
(Japan); 17-20 Jun 1991. Order Number DE91012508. Source: 
OSTI; NTIS; GPO Dep. 

First-principles calculations based on local-density-functional the- 
ory have been used together with the anisotropic elasticity theory 
of dislocations to study the structural and electronic properties of 
aluminides. The bonding mechanism can be described by the com- 
bination of charge transfer and strong p-d hybridization effects. 
Elastic constants, various shear fault energies, and cleavage ener- 
gies are calculated to interpret the slip behavior and the brittleness 
of B2 alloys and trialuminides. While the brittleness of trialuminides 
can be attributed mainly to their low cleavage strengths, cleavage 
fracture of B2 alloys is, in general, related to both the cleavage 
strength and crack tip plasticity. The effect of interstitially absorbed 
H on the bonding strength of Fe-Al is also investigated. 19 refs., 5 
figs. 


17465 (DOE/ER/45311—4) The Hall-Petch relationship and 
mechanisms of fracture in B2 compounds: Progress report. 
Baker, |. Dartmouth Coll., Hanover, NH (USA). Thayer School of 
Engineering. 1 Mar 1991. 9p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG02-87ER45311. Order Number 
DE91010256. Source: OSTI; NTIS; GPO Dep. 

This report is concerned with studies of the Hall-Petch relation- 
ship and Mechanisms of fracture in B2 compounds. It covers the 
period trom April 1st 1990 to March 1st 1991. TEM in-situ straining 
studies have been performed on NiAl and FeAl, some in collabora- 
tion with Dr. J. A. Horton at ORNL. Both materiais show intense 
activity ahead of transgranular cracks in thin foils. Thin foils of NiAl 
show cell structures after in-situ straining which are very similar to 
those in samples taken from bulk deformed material. Studies of the 
fracture behavior as a function of stoichiometry have been com- 
pleted for both FeAl and NiAl. ALCHEM! studies have been 
performed on a number of B2 compounds (NiAl + V and FeAl + 
Cr) and L12 compounds (Ni3Al + Hf and Al,Ti + Ni) in order to de- 
termine the site occupancy of the ternary addition. Alloys of CoAl, 
FeCo, NiAl + B, FeAl + Cr and CuZn have been cast and further 
processing has been initiated. TEM examination of dislocations in 
FeCo has been started. 


17466 (DOE/ER/45364—2) Focal theoretical problems in 
modulated and martensitic transformations in alloys and per- 
ovskites: Progress report, July 1, 1988—June 30, 1991. 
Krumhansli, J.A. Cornell Univ., Ithaca, NY (USA). Lab. of Atomic 
and Solid State Physics. [1991]. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-88ER45364. Order 
Number DES1010610. Source: OSTI; NTIS; GPO Dep. 

Fundamental understanding of the microscopic physic of dis- 
placive transformations requires insight into the most remarkable 
and fascinating feature common to so many of the transformations; 
the formation of local distortive structures, modulations and more 
general patterns at the mesoscopic scale, far larger than atomic 
spacings, much smaller than typical specimen size. These have 
been extensively studied by metallurgists for some time; but also, 
they are are manifest in ferroelectrics, in such phenomena as the 
“blue phases” in chloesteric liquid crystals, and in turbulence. This 
commonality in such a wide range of materials challenges us to 
achieve a basic understanding of the physics of why such local, 
persistent mesostructures appear. In order to address some of the 
bigger questions — microscopics of nucleation and growth, meso- 
scopic and transitional (precursor) structures, and properties of 
transformed materials — we began addressing the limitations of tra- 
ditional methods for describing the thermodynamics and (elastic) 
distortions of displacive transformations. Conventional phonon de- 
scriptions and linear elasticity (and their contribution of the free 
energy) are obviously limited to very small distortions and are in- 
trinsically incapable of describing the larger, topology changing 
displacements that are of essence here. 


17467 (DOE/ER/45372-2) Energetics, bonding mechanism 
and electronic structure of metal/ceramic interfaces: Progress 
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report, February 1, 1988—March 31, 1991. Freeman, A.J. 
Northwestern Univ., Evanston, IL (USA). Dept. of Physics and As- 
tronomy. Mar 1991. 18p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG02-88ER45372. Order Number 
DE91009787. Source: OSTI; NTIS; GPO Dep. 

The current work has provided insight into the energetics and 
nature of bonding, the bonding mechanism, and structure of the in- 
terface for metal and ceramic materials. Results are reported for: 
(i) the metal (Ag, Fe and Co)/MgO interface; (ii) the metal (Pd)/ 
AlzO3 interface - including a first study of the noble metal oxides, 
PdO, AgO and PtO; and (iii) ferroelectric ceramic materials. The 
precise full-potential linearized augmented plane wave method was 
used to study the structural properties and electronic structure of 
bulk MgO, the clean MgO(001) surface, a free standing Ag mono- 
layer, and an Ag monolayer adsorbed on the Mg(001) surface with 
Ag atoms located either above the O, the Mg or the hollow site. 
Plans for future research are mentioned. 17 refs., 3 figs., 1 tab. 


17468 (EGG-M-90209) An analytical methodology to pre- 
dict the coating characteristics of plasme-sprayed ceramic 
powders. Varacalle, D.J. Jr. Idaho National Engineering Lab., 
Idaho Falls, ID (USA). [1990]. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO7-761D01570. (CONF- 
900593-2: Advanced aerospace materials/processes conferences 
and exposition, Long Beach, CA (USA), 21-24 May 1990). Order 
Number DE91010088. Source: OSTI; NTIS; INIS; GPO Dep. 

Experimental and analytical studies have been conducted at the 
Idaho National Engineering Laboratory (INEL) to investigate gas, 
particle, and coating dynamics in the plasma spray process. Nine 
experiments were conducted using a Taguchi statistical parametric 
approach. The thermal plasma produced by the commercial 
plasma spray torch and the related plasma/particle interaction were 
then numerically modeled from the cathode tip to varied standoff 
distances in the free plume for the nine experiments, which ranged 
in power from 28 to 43 kW. The flow and temperature fields in the 
plasma were solved using the governing conservation equations 
with suitable boundary conditions. This information was then used 
as boundary conditions to solve the plasma/particle interaction 
problem for the nine experiments. The particle dynamics (10- to 
75-um particles) for a yttria-stabilized zirconia powder were then 
simulated by computer. Particle morphology is discussed with re- 
spect to the changes in the process parameters. The predicted 
temperature and velocity of the zirconia particles were then used 
as initial conditions to a coating dynamics code. The code predicts 
the thickness and porosity of the zirconia coatings for the specific 
process parameters. The predicted coating characteristics exhibit 
reasonable correlation with the actual characteristics obtained from 
the Taguchi experimental studies. 12 refs., 7 figs., 6 tabs. 


17469 


(IAE-4758-11) Ni-Nb system amorphous alloys ste- 
bility under alpha-particies irradiation using charged-particie 
accelerators. Aksenov, P.V.; Ryazanov, A.l.; Tikhonov, Yu.V.; 
D’yakonova, N.P.; Skakov, Yu.A.; Semina, V.K. Gosudarstvennyj 


Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1989. 12p. (In Russian). Order 
Number DE91629650. Source: OSTI; NTIS (US Sales Only); INIS. 

The structure of the Ni-Nb-x (x=Ta, V, Al) alloys irradiated by 
alpha-particles in a charged-particle accelerator was investigated 
by an X-ray diffraction technique. It has been found that the irradia- 
tion by alpha-particles with an energy of 2 to 3,25 MeV and a 
fluence of 1.10'’ cm-? leads to neither crystallization of the initia! 
amorphous alloys nor any change in their amorphous structure. 
The feasibility of radiation amorphization of some alloys has been 
studied. The crystallochemical factors governing the process of al- 
loy amorphization under irradiation by an alpha-particle beam have 
been analyzed. 13 refs.; 7 figs.; 2 tabs. 


17470 (INIS-BR-2391) Effect of niobium on tensile, impact 
and hardness mechanical properties in martensitic steels that 
could be strengthened. Casteietti, L.C. Sao Paulo Univ., Sao 
Carlos, SP (Brazil). Escola de Engenharia. 1986 167p. (in Por- 
tuguese). Order Number DE91626976. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Martensitic steels that could be strengthened by precipitation, 
based on traditional maraging steels were developed, aiming to to- 
tal or partial substitution of the expensive elements. Niobium was 
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used as the precipitation forming element and it was very effective 
in the strengthening of martensitic matrix. The Ni element was 
completely and partially substituted by Mn. Tensile and impact tests 
at room temperature and aging curves were obtained in the tem- 
perature range from 400 to 600 sup(0)C, for 20 alloys systems. 
Metallographic and fractographic analysis were done, and the re- 
sults are presents. (M.C.K.). 


17471 (INIS-mf-12193) Monotectic lanthanide systems un- 
der 1g vector and 1g vector conditions. Final report. Bach, H.; 
Methfessel, S. Bochum Univ. (Germany, F.R.). Inst. fuer Experi- 
mentalphysik. 1989 17p. (in German). Contract BMFT 01QV5340. 
Order Number DE91782324. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The experimentally determined monotectic phase diagram of 
Eu-La under 1g vector conditions deviates considerably from fore- 
casts. Even under microgravitation Eu and La separate in two 
phases. Their segregation is determined by the different physical 
and chemical properties of the elements, of which interfacial ten- 
sion and viscosity as a function of temperature and concentration 
probably have a major influence. The degree of segregation is 
caused by kinetic parameters. A temperature gradient on the 
ground leads to thermal convection, a temperature gradient at in- 
terfaces under micrograviation accelerates the segregation by the 
Marangoni convection. These results astonishingly correspond with 
those of Ahiborn et al. for the elements Al-in, Zn-Pb, which, com- 
pared to lanthanides, are quite different in their physical and 
chemical behaviour. (orig./MM). 


17472 (INIS-mf-12714, pp. 92-97) Researches of materials 
for nuclear energy applications. Ohno, Hideo (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment). Japan Atomic Energy Research Inst., Tokyo (Japan). 
May 1990. 778p. (CONF-900156—: 2. international symposium on 
advanced nuclear energy research - evolution by accelerators, Mito 
(Japan), 24-26 Jan 1990). In Proceedings of the 2nd international 
symposium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

For advanced nuclear technology, there is the strong demand for 
innovative materials which demonstrate the superior performance 
in radiation resistance, low radioactivation characteristics, and 
mechanical and functional properties. There has been intrinsic limi- 
tation in the application of reactors to material research. The issue 
is most critical in fusion reactor research because there is no effec- 
tive way of simulating the neutron energy spectra peculiar to 
fusion. The use of accelerator-based intense neutron sources such 
as d-Li stripping reaction type or spallation type may be the possi- 
ble solution. The research items for base material technology are 
the design and development of radiation resistant materials, low in- 
duced activity materials, the development of evaluation technique, 
material performance and reliability, and material data base. The 
present status of neutron irradiation test on materials, the require- 
ment for neutron irradiation field and the concept of ESNIT are 
described. The ESNIT proposed by Japan Atomic Energy Re- 
search Institute is a small but extended version of the FMIT which 
is an accelerator driven by d-Li stripping type neutron source in 
USA. (K.1.). 


17473 (INIS-mf-12714, pp. 413-419) In-situ observation and 
EELS analysis of materia!s during ion irradiation. Hojou, K. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Furuno, S.; Otsu, H.; Soga, T. Japan 
Atomic Energy Research Inst., Tokyo (Japan). May 1990. 778p. 
(CONF-900156—: 2. international symposium on advanced nuclear 
energy research - evolution by accelerators, Mito (Japan), 24-26 
Jan 1990). In Proceedings of the 2nd international symposium on 
advanced nuclear energy research: Evolution by accelerators. Or- 
der Number DE90520334. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Equipment for in-situ observation of dynamic processes of ion ir- 
radiation damage within an electron microscope has become 
available in the Tokai-mura laboratory of Japan Atomic Energy Re- 
search Institute (JAERI). The system consists of a 100 keV 
electron microscope linked with a duo-plasmatron type ion gun with 
an accelerating voltage of 10 keV. This report presents major 





results of in-situ observation of hydrogen bubbles formed in alu- 
minum and amorphous phenomena in SiC crystals during 10 keV 
H2* ion irradiation and also shows results of electron energy loss 
spectrometry of the chemical change in an amorphous structure 
formed in SiC crystal during hydrogen ion irradiation. In-situ obser- 
vations of aluminum during irradiation and successive annealing 
are discussed, focusing on the formation of bubbles and disloca- 
tion loops during irradiation at various temperatures, and their 
behaviors during annealing up to room temperature after irradiation 
at 113 K and during annealing from room temperature to 498 K. 
Results of in-situ parallel-direction electron energy-loss spectro- 
scopic analysis of SiC crystals irradiated with hydrogen ions are 
also presented and discussed. (N.K.). 


17474 (INIS-mf—12714, pp. 663-668) lon source techniques 
for high-speed processing of material surface by ion beams. 
Ishikawa, Junzo (Kyoto Univ. (Japan). Faculty of Engineering). 
Japan Atomic Energy Research Inst., Tokyo (Japan). May 1990. 
778p. (CONF-900156-: 2. international symposium on advanced 
nuclear energy research - evolution by accelerators, Mito (Japan), 
24-26 Jan 1990). In Proceedings of the 2nd international sympo- 
sium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DES90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The present paper discusses some key or candidate techniques 
for future ion source development and such ion sources developed 
by the author. Several types of microwave ion sources for produc- 
ing low charge state ions have been developed in Japan. When a 
microwave plasma cathode developed by the author is adapted to 
a Kaufman type ion source, the electron emission currents are 
found to be 2.5 A for argon gas and 0.5-0.9 A for oxygen gas. An 
alternative ionization method for metal atoms is strongly required 
for high-speed processing of material surtace by metal-ion beams. 
Detailed discussion is made of collisional ionization of vaporized 
atoms, and negative-ion production (secondary negative-ion emis- 
sion by sputtering). An impregnated electrode type liquid-metal ion 
source developed by the author, which has a porous tip structure, 
is described. The negative-ion production efficiency is quite high. 
The report also presents a neutral and ionized alkaline-metal bom- 
bardment type heavy negative-ion source, which consists of a 
cesium plasma ion source, suppressor, target electrode, negative- 
ion extraction electrode, and einzel lens. (N.K.). 


17475 (INIS-mf-12714, pp. 678-683) On-line and precise 
measurement of iron wear using thin layer activation reactions 
by proton beam. Kosako, Toshiso (Tokyo Univ. (Japan). Research 
Center for Nuclear Science and Technology); Nishimura, Kazuo. 
Japan Atomic Energy Research Inst., Tokyo (Japan). May 1990. 
778p. (CONF-900156-: 2. international symposium on advanced 
nuclear energy research - evolution by accelerators, Mito (Japan), 
24-26 Jan 1990). In Proceedings of the 2nd international sympo- 
sium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

For the purpose of the on-line measurement of iron wear, thin 
layer activation (TLA) method or surface layer activation (SLA) 
method has been carried out since early 1970s. This method uses 
the irradiation of charged particle beam like protons from an accel- 
erator onto a metal surface to produce a thin activated layer of 
several tens um. The wear of this activated layer is measured by 
nondestructive on-line method with a radiation detector. There are 
two methods of the measurement. One is the activity loss mea- 
surement on the surface, and the other is the activity measurement 
of the metal debris collected in a filter. The former method is con- 
sidered here. The purpose it to measure the wear of engine cam 
noses to help the development of good engine oil. Proton beam ir- 
radiation with a tandem van de Graaff accelerator, wear calibration 
using a gamma ray spectrometer, on-line wear measurement of 
cam noses of car engines by TLA method and so on are reported. 
The 7.00 MeV proton beam from a van de Graaff accelerator was 
used for activation, and Co-56, Co-57 and Co-58 were obtained in 
thin layers. (K.I.). 


17476 = (INIS-mf-12809(v.1,2), pp. 88-92) Study of conditions 
of corrosion damage in 18CriONITi steel. Burda, J. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); Splichal, 
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K. Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechoslovakia). Dum Techniky. May 1989. 372p. (In Czech). 
(CONF-8905373—: National conference on upgrading the operating 
reliability and lifetime of PWR-type nuclear power plant steam gen- 
erators, Ostrava (Czechoslovakia), 17-19 May 1989). In Upgrading 
the operating reliability and lifetime of PWR-type nuclear power 
plant steam generators. Vol. 1,2. Order Number DE91627706. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The formation and development of corrosion were examined 
experimentally for the 18Cri0NiTi austenitic steel in conditions cor- 
responding to the operating conditions of WWER nuclear power 
plants. Attention was paid to the conditions of initiation of pitting 
and crevice corrosion and of corrosion cracking, effect of the crys- 
tal structure of the material on the formation and development of 
cracks, effect of deposition of corrosion products from other parts 
of the coolant circuit, and the effect of technological defects. (E.J.). 
6 figs., 2 rets. 


17477 (INIS-mf-12809(v.1,2), pp. 108-111) Prediction of brit- 
tle fracture properties of 10MnNi2Mo steel. Strnadel, 8B. 
(Vitkovice Koncern, Ostrava (Czechoslovakia)); Mazancova, E.; 
Mazanec, K. Ceskosiovenska Vedeckotechnicka Spolecnost, Os- 
trava (Czechoslovakia). Dum Techniky. May 1989. 372p. (in 
Czech). (CONF-8905373-: National conference on upgrading the 
operating reliability and lifetime of PWR-type nuclear power plant 
steam generators, Ostrava (Czechoslovakia), 17-19 May 1989). In 
Upgrading the operating reliability and lifetime of PWR-type nuclear 
power pliant steam generators. Vol. 1,2. Order Number 
DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

Mathematical relations are given for the critical size of carbide 
and ferrite and for the probability of development of a brittle frac- 
ture. The experiments were performed on 10MnNi2Mo steel over 
the temperature region of -120 to +18 degC. The probability of 
occurrence of a brittle fracture was found to drop rapidly with in- 
creasing temperature. (E.J.). 4 figs., 6 refs. 


17478 (INIS-mf—12809(v.1,2), pp. 113-117) Low-cycle fatigue 
of welded joints of O8Kh18N10T steel. Matocha, K. (Vitkovicke 
Zelezarny Klementa Gottwalda, Ostrava (Czechoslovakia)); 
Hyspecka, L.; Mazanec, K. Ceskoslovenska Vedeckotechnicka 
Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. May 1989. 
372p. (In Czech). (CONF-8905373—: National conference on up- 
grading the operating reliability and lifetime of PWR-type nuclear 
power plant steam generators, Ostrava (Czechosiovakia), 17-19 
May 1989). In Upgrading the operating reliability and lifetime of 
PWR-type nuclear power plant steam generators. Vol. 1,2. Order 
Number DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The experiments were performed on the 08Kh18N10T steel, us- 
ing a Sv04Kh19N11M3 wire in combination with the OF-6 flux for 
welding. Fatigue tests of the welded joints were accomplished on 
an INOVA electrolytic testing facility in the cyclic tensile- 
compression mode. The low-cycle fatigue of the base material and 
of the wekied joint was examined at 20 and 350 degC. Welded 
joints were found to reduce the resistance to fatigue defects. The 
principal cause of welded joint lifetime reduction is the heterogene- 
ity of mechanical parts of the welded joints. (E.J.). 5 figs., 3 tabs. 
6 refs. 


17479 (INIS-mf-12809(v.1,2), pp. 123-126) Corresion- 
resistant materials for PWR nuclear power plants. Elfmark, J. 
(Vysoka Skola Banska, Ostrava (Czechoslovakia)). Ceskosioven- 
ska Vedeckotechnicka Spolecnost, Ostrava (Czechoslovakia). Dum 
Techniky. May 1989. 372p. (in Czech). (CONF-8905373—: National 
conference on upgrading the operating reliability and lifetime of 
PWR-type nuclear power plant steam generators, Ostrava 
(Czechoslovakia), 17-19 May 1989). In Upgrading the operating 
reliability and litetime of PWR-type nuclear power plant steam gen- 
erators. Vol. 1,2. Order Number DE91627706. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

Corrosion resistance is compared for the O8Kh18N10T steel 
used for steam generator heat transfer tubes, 1800 steel, and 1600 
nickel alloys for vertical steam generators of PWR nuclear power 
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plants. In a medium with enhanced concentration of chlorine, the 
hazard of corrosion cracking decreases with increasing nickel con- 
tent. The feasibility is considered of replacing brass used as the 
condenser cooling tube material and of manufacturing well-sealing 
condensers with cooling tubes made of austenitic or two-phase 
CrNiMo steel. (E.J.). 1 tab., 10 refs. 


17480 (INIS-mf—12809(v.1,2), pp. 138-143) Some structural 
and mechanical properties of the 10GN2MFA steel used in nu- 
clear power engineering. Stanek, P. (Vyzkumny Ustav 070, Brno 
(Czechoslovakia)); Elfmark, J. Ceskosiovenska Vedeckotechnicka 
Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. May 1989. 
372p. (In Czech). (CONF-8905373—: National conference on up- 
grading the operating reliability and lifetime of PWR-type nuclear 
power plant steam generators, Ostrava (Czechoslovakia), 17-19 
May 1989). In Upgrading the operating reliability and lifetime of 
PWR-type nuclear power plant steam generators. Vol. 1,2. Order 
Number DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The resistance of 10GN2MFA steel to cyclic stress was exam- 
ined. Fatigue tests were carried out at room temperature. The 
dependence of the stress amplitude on the asymmetry parameter 
was established for four different structure-mechanical states 
attained by heat treatment. During symmetric loading in the high- 
cycle region, the four states exhibited virtually identical fatigue 
litetimes. During asymmetric loading, appreciable differences were 
observed in the positions of the limit of sensitivity to the cycle 
asymmetry. (E.J.). 1 fig., 3 tabs., 4 refs. 


17481 (INIS-mf—12809(v.1,2), pp. 118-122) Corrosion de- 
tects of corrosion-resistant steels in the nuclear power plant 
secondary circuit. Bystriansky, J. (Vyzkumny Ustav Hutnictvi 
Zeleza, Dobra (Czechosiovakia)); Talpa, = I.; Gottwald, 
M. Ceskoslovenska Vedeckotechnicka Spolecnost, Ostrava 
(Czechoslovakia). Dum Techniky. May 1989. 372p. (in Czech). 
(CONF-8905373—: National conference on upgrading the operating 
reliability and lifetime of PWR-type nuciear power plant steam gen- 
erators, Ostrava (Czechoslovakia), 17-19 May 1989). in Upgrading 
the operating reliability and lifetime of PWR-type nuclear power 
plam steam generators. Vol. 1,2. Order Number DE91627706. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

Corrosion media of the secondary circuit and auxiliary circuits 
are characterized. The role of the chemical components in the 
corrosion effect of the media is evaluated. The corrosion resistance 
of CrNi and CrNiMo steels commonly used in the circuits is dis- 
cussed with respect to the main alloy metals, i.e. Cr, Ni and Mo, as 
well as to some associate elements such as Mn, S, Ti and N. 
(E.J.). 2 figs., 17 rets. 


17482 (INIS-mf—12809(v.1,2), pp. 166-172) Local corrosion 
mechanism in austenitic steel at elevated temperatures and 
under various load conditions. Uhiemann, M. (Akademie der 
Wissenschaften der DDR, Dresden (Germany, F.R.). Zentralinstitut 
tuer Festkoerperphysik und Werkstofforschung); Mummert, K. 
Schneider, F. Ceskoslovenska Vedeckotechnicka Spoiecnost, Os- 
trava (Czechoslovakia). Dum Techniky. May 1989. 372p. (ir 
German). (CONF-8905373-: Nationa! conference on upgrading the 
operating reliability and lifetime of PWR-type nuclear power plan 
steam generators, Ostrava (Czechoslovakia), 1/-19 May 1989). ir 
Upgrading the operating reliabilrty and iftetime vi PWR-type nuciea: 
power plant steam generators. Vol. 1,2. Order Number 
DE91627706. Source: OSTI; NTIS (US Sales Oniy); INIS. 

Published in 2 volumes. 

Corrosion was examined for austenitic steel samples at elevated 
temperatures and various loads. AiS| 321 steei samples were sub- 
ject to electrochemical measurements in an autoclave. Compact 
samples free from distortion, distorted tube cuttings, and samples 
for tensile tests were investigated. Over the temperature region of 
110 to 270 degC, a considerable temperature dependence of the 
current density/potential curves was observed in relation to the kind 
of corrosion. At temperatures below 250 degC and in conditions 
commonly occurring in steam generators, damage took place only 
if the voltage was 300 mV. Kinetic study revealed that, surprisingly 
enough, the damage processes can terminate in 20 hours. (Z.M.) 
13 figs., 6 refs. 
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17483 (INIS-mf—12809(v.1,2), pp. 173-180) Electrochemical 
investigation into the effect of coatings and cracks on local 
corrosion in X8CrNiTi18.10 steel tubes. Schneider, F. (Akademie 
der Wissenschaften der DDR, Dresden (Germany, F.R.). Zentralin- 
stitut fuer Festkoerperphysik und Werkstofforschung); Uhlemann, 
M.; Mummert, K. Ceskoslovenska Vedeckotechnicka Spolecnost, 
Ostrava (Czechoslovakia). Dum Techniky. May 1989. 372p. (in 
German). (CONF-8905373-: National conference on upgrading the 
operating reliability and lifetime of PWR-type nuclear power plant 
steam generators, Ostrava (Czechoslovakia), 17-19 May 1989). In 
Upgrading the operating reliability and lifetime of PWR-type nuclear 
power plant steam generators. Vol. 1,2. Order Number 
DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The electrochemical efficiency of coating of steam generator 
tubes made of X8CrNiTi18.10 steel was examined experimentally 
at 25 to 200 degC. The tests were accomplished to establish the 
effect of coating and cracks on the local corrosion of steam gener- 
ator tubes. Smooth surface tubes were found to be better corrosion 
resistant than rough surface tubes. Cold forming of the tubes in- 
creases their tendency toward corrosion, as does the coating, 
particularly if it contains copper. (Z.M.). 6 figs., 3 refs. 


17484 (INIS-mf—12809(v.1,2), pp. 181-187) Evaluation of the 
effect of the needie tube material surface condition on the 
PGW 4 steam generator corrosion behavior. Engeimann, H.-J. 
(Akademie der Wissenschaften der DDR, Dresden (Germany, F.R.). 
Zentralinstitut fuer Festkoerperphysik und Werkstoftorschung); 
Schneider, F.; Mummert, K. Ceskoslovenska Vedeckotechnicka 
Spolecnost, Ostrava (Czechoslovakia). Dum Techniky. May 1989. 
372p. (in German). (CONF-8905373—: National conference on up- 
grading the operating reliability and lifetime of PWR-type nuclear 
power plant steam generators, Ostrava (Czechoslovakia), 17-19 
May 1989). In Upgrading the operating reliability and lifetime of 
PWR-type nuclear power plant steam generators. Vol. 1,2. Order 
Number DE91627706. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 2 volumes. 

The effect of surface grinding on the corrosion resistance of 
tubes made of X8CrNiTi18.10 steel was examined. A deformation 
zone develops on the surface in dependence on the intensity of 
grinding, characterized by the surface roughness. Samples ground 
to a depth of 2 to 12 uum and either exposed or unexposed to op- 
erating conditions of the steam generator (40 000 to 60 000 hours 
at 270 degC) were examined. Coarse grinding was found to bring 
about a substantial decrease in the stability of the passivation 
layer. Intensive grinding increases the tendency of stainless steel 
tubes to stress corrosion. (Z.M.). 4 figs., 3 refs. 


17485 


(INIS-mf-12820, pp. 169-174) Obtaining zirconium 
compounds from uranium ores of northern Bohemian chalk. 


Mrnka, M. (Vysoka Skoia Chemicko-Technologicka, Prague 
(Czechoslovakia)); Bousa, Ii.; Schroetterova, D.; Nekovar, P.; 
Stros, A.; Steffan, O. Ceskosiovensky Uranovy Prumsl, Pribam 
(Czechoslovakia). 1990. 502p. (In Czech). (CONF-9010350-: Min- 
ing Pribram in science and iecsciciogy conference, Pribram 
(Czechoslovakia), 15-19 Osi 1990). in Mining Pribram in science 
and technology. Procsedings of Session N. Chemical mining and 
processing methods. Order Nurmber DE91629867. Source: OSTI; 
NTIS (US Sales Only); INiS. 

It is estimated that about 800 tons of zirconium per year remain 
in the waste from processing uranium ore from northern Bohemian 
deposits. Technology is suggested of obtaining zirconium without 
significant intervention in the uranium technology. The zirconium 
concentrate is precipitated ai pH 3 to 4 irom the sulfate-carbonate 
eluate. The amount of uranium is reduced to an order of 10-2% by 
four-fold repulpation with 0.1 mol/l H2SO,. Leaching with a 20% 
solution of NaOH at a temperature of 80 degC for 1 hour will re- 
move phosphorus, arsenic, molybdenum and other elements. The 
insoluble remainder is filtered, washed with water and leached for 
over 1 hour in 5 moi/i H2SO, at 90 degC. Zirconium is obtained by 
extraction from the solution obtained with a 0.5 mol/| solution of 
primary amine PRIMENE JMT with n-octanol as a modifier in gaso- 
line. The zirconium is re-extracted from the organic phase with a 





reagent containing 0.8 mol/l NHgzNO3 and 0.5 mol/l HNO3. Zirco- 
nium hydroxide is precipitated with an NH,OH solution. (M.D.). 2 
tabs., 1 fig. 


17486 (INIS-SU-220, pp. 104) Development of subsurtace 
helium porosity, absorption and desorption of deuterium in 
He* and D,.* irradiated Ni-C, Ni-C-Ti and Fe-C alloys during 
post-irradiation annealings. Bogachev, A.G. (and others); Cher- 
nov, I.1.; Kalin, B.A. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Rus- 
sian). (CONF-9005296—: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In 20. All-union conference on physics of charged par- 
ticles interaction with crystals: Summaries of reports. Order 
Number DE91003054. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. IRON BASE ALLOYS/ion implantation; IRON BASE 
ALLOYS/porosity; NICKEL BASE ALLOYS/ion implantation; 
NICKEL BASE ALLOYS/porosity; CARBON ADDITIONS; DEU- 
TERIUM IONS; HELIUM IONS; POROSITY; MICROSTRUCTURE; 
TITANIUM ALLOYS 


17487 (INIS-SU-220, pp. 106) On mechanism of Cd-Hg-Te 
amorphization under ion implantation. lbragimova, M.|.; Fa- 
jzrakhmanov, 1.A.; Khajbullin, |.B. Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-issledovatel'skij Inst. Yadernoj Fiziki. 
1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In 20. All-union conference on 
physics of charged particles interaction with crystals: Summaries of 
reports. Order Number DE91003054. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 3 refs. SEMICONDUCTOR JUNCTIONS/amorphous 
state; SEMICONDUCTOR JUNCTIONS/ion implantation; ARGON 
IONS; BORON IONS; CADMIUM; INDIUM IONS; KEV RANGE 10- 
100; KEV RANGE 100-1000; MERCURY; TELLURIUM; THERMAL 
SPIKES 


17488 


(INIS-SU-220, pp. 109) Radiation-induced changes 
in structure and properties under boron implantation in R6M5 
steel and TIN coatings. Gol’tsev, V.P.; Drako, V.M.; Dimitrova, 


V.I.; Karpenko, G.D.; Maksimenko, V.I.; Khovsepyan, P.Eh. 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skii 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In 20. All-union 
conference on physics of charged particles interaction with crystals: 
Summaries of reports. Order Number DE91003054. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. STEELS/radiation hardening; TITANIUM NITRIDES/ 
radiation hardening; BORON IONS; COATINGS; DOSE- 
RESPONSE RELATIONSHIPS; ION IMPLANTATION; KEV RANGE 
10-100; LATTICE PARAMETERS; MICROHARDNESS; STEELS 


17489 (INIS-SU-220, pp. 110) Synthesis of aluminides in 
subsurface layers under nickel ion implantation into alu- 
minium. Zhukova, S.|.; Kas’ko, |.V.; Nasyrov, R.A.; Ryabchikov, 
A.l.; Uglov, V.V. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issledovatel'skij Inst. Yadernoj Fiziki. 1990. 170p. (In Rus- 
sian). (CONF-9005296—: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In 20. All-union conference on physics of charged par- 
ticles interaction with crystals: Summaries of reports. Order 
Number DE91003054. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. ALUMINIUM/ion implantation; ALUMINIUM’ 
radiation effects; ALUMINIUM; KEV RANGE 10-100; NICKEL 
IONS; PULSED IRRADIATION; SYNTHESIS 


17490 (INIS-SU-220, pp. 113) Structural and phase trans- 
formations in molybdenum films under low fluence carbon ion 
irradiation. Guldamashvili, A.!.; Grigoryan, S.A.; Kulikauskas, V.S.; 
Kuteliya, R.N.; Khasiya, N.1.; Khutsishvili, R.M. Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
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Univ., Moscow (USSR). Nauchno-issiedovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In 20. All-union conference on 
physics of charged particles interaction with crystals: Summaries of 
reports. Order Number DE91003054. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 1 ref. MOLYBDENUMcrystal-phase transformations; 
MOLYBDENUM physical radiation effects; CARBON IONS; FILMS; 
ION IMPLANTATION; KEV RANGE 10-100; MOLYBDENUM; 
POLYCRYSTALS 


17491 (INIS-SU-220, pp. 114) Study of element composi? 
tion of titanium alloys irradiated by low energy nitrogen ions 
at various temperatures. Akhmetova, B.G.; Ermekov, G.A.; 
Zhakudbekov, B.S.; Rodkina, L.E.; Pereverzev, E.Yu. Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij Inst. 
Yadernoj Fiziki. 1990. 170p. (in Russian). (CONF-9005296-: 20. 
All-Union conference on physics of charged particle interaction with 
crystals, Moscow (USSR), 28-30 May 1990). In 20. All-union con- 
ference on physics of charged particles interaction with crystals: 
Summaries of reports. Order Number DE91003054. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ALLOY-TI89AL6MO3/physical radiation effects; 
ALLOY-TI99/physical radiation effects; ALLOY-TIS9AL6MO3; 
ALLOY-TI99; CHEMICAL COMPOSITION; HIGH TEMPERATURE; 
ION IMPLANTATION; KEV RANGE 01-10; NITROGEN IONS; RA- 
DIATION DOSES; TEMPERATURE DEPENDENCE 


17492 (INIS-SU-220, pp. 117) Study of silicon surface lay- 
ers implanted by low energy molybdenum ions. Kas’ko, |.V.; 
Lyudchik, O.R.; Sokolov, V.N.; Lyubimov, A.G. Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). in 20. All-union conference on 
physics of charged particles interaction with crystals: Summaries of 
reports. Order Number DE91003054. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. SILICON/physical radiation effects; | DOSE- 
RESPONSE RELATIONSHIPS; ION IMPLANTATION; KEV RANGE 
01-10; MOLYBDENUM IONS; SILICON 


17493 (INIS-SU—220, pp. 123) Nitrogen ion implantation ef- 
fect on wear resistance of steel KhVSG cutter. Velichko, N.1.; 
Markus, A.M.; Udovenko, V.F.; Chovnik, L.Sh. Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issiedovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In 20. All-union conference on 
physics of charged particles interaction with crystals: Summaries of 
reports. Order Number DE91003054. Source: OST!; NTIS (US 
Sales Only); INIS. 

Short note. 2 refs. STEELS/ion implantation; STEELS/wear resis- 
tance; CUTTING TOOLS; FRICTION; KEV RANGE 100-1000; 
NITROGEN IONS; RADIATION EFFECTS; STEELS 


17494 (INIS-SU-220, pp. 144) Study of electron beam treat- 
ment effect titanium-silicon type contact by the method of 
Rutherford backscattering of helium ions. Bortnyanskij, A.L.; 
Klopenkov, M.L.; Lazarenko, A.V.: Paviovets, M.V. Moskovskij Go- 
sudarstvennyj Univ., Moscow (USSR): Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issiedovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (in Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In 20. All-union conference on 
physics of charged particles interaction with crystais: Summaries of 
reports. Order Number DE91003054. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ELECTRIC CONTACTS/radiation effects; SILICON/ 
electric contacts; TITANIUMelectric contacts: BIMETALS; ELEC- 
TRON BEAMS; PHASE STUDIES; PULSED IRRADIATION; 
RUTHERFORD SCATTERING; SILICON; TITANIUM 
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17495 (INIS-SU-220, pp. 148) Disordering in GaAs surtace 
layer under silicon and selenium ion implantation. Avakyants, 
L.P.; Efimov, A.D.; Ushakov, B.V.; Kravchenko, V.V.; Naumenko, 
S.P.; Prokopyshin, O.A. Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296—: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28-30 May 1990). In 20. All-union conference on physics 
of charged particles interaction with crystals: Summaries of re- 
ports. Order Number DE91003054. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. GALLIUM ARSENIDES/order-disorder transforma- 
tions; GALLIUM ARSENIDES/radiation effects; AMORPHOUS 
STATE; ION IMPLANTATION; RADIATION DOSES; SELENIUM 
IONS; SILICON IONS 


17496 (INIS-SU-220, pp. 150) lon irradiation effects on ad- 
sorption properties of Si(100). Lozovskij, A.D.; Gerchikov, M.Yu.; 
Panesh, A.M.; Simonov, A.P. Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296—: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28-30 May 1990). In 20. Al/l-union conference on physics 
of charged particles interaction with crystals: Summaries of re- 
ports. Order Number DE91003054. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 1 ref. SILICON/physical radiation effects; ADSORP- 
TION; ARGON IONS; DESORPTION; KEV RANGE 01-10; 
SILICON 


17497 (INIS-SU-220, pp. 151) Modification of properties in 
crystalline materials using method of dynamic cascade 
mixing. Bondarenko, G.G.; Vasil'evskij, V.V.; Tikhonov, A.N.; Filip- 
penko, V.V. Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Russian). 
(CONF-9005296—: 20. All-Union conference on physics of charged 
particle interaction with crystals, Moscow (USSR), 28-30 May 
1990). In 20. All-union conference on physics of charged particles 
interaction with crystals: Summanes of reports. Order Number 
DE91003054. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. AUSTENITIC STEELS/substrates; SILICON/coatings; 
SILICON/radiation effects; SUBSTRATES; ION BEAMS; ION 
IMPLANTATION; KEV RANGE 10-100; MIXING; SILICON; COAT- 
INGS 


17498 (INIS-SU-220, pp. 154) On nonmonotonous change 
in mechanical properties of folls under low dose ion irradia- 
tion. Paviov, P.V.; Tetel’baum, D.I.; Kuril’chik, E.V.; Pavlov, A.P. 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In 20. All-union 
conference on physics of charged particles interaction with crystals: 
Summaries of reports. Order Number DE91003054. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. IRON ALLOYS/physica! radiation effects; IRON 
ALLOYS/ultimate strength; NICKEL ALLOYS/physical radiation ef- 
fects; NICKEL ALLOYS/ultimate strength; ARGON IONS; BORON 
IONS; FOILS; ION IMPLANTATION; IRON; KEV RANGE 10-100; 
MICROHARDNESS; NICKEL; NITROGEN IONS; PHOSPHORUS 
IONS; RADIATION DOSES 


17499 
transtormation kinetics in carbon ion irradiated nickel. 
Kadyrzhanov, K.K.; Monin, V.I.; Agapov, Yu.S.; Yugaj, N.F. 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In 20. All-union 
conference on physics of charged particles interaction with crystals: 
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(INIS-SU-220, pp. 155) Internal stresses and phase .- 


Summaries of reports. Order Number DE91003054. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. NICKEL/crystal-phase transformations; NICKEL/ 
physical radiation effects; CARBON IONS; DOSE-RESPONSE RE- 
LATIONSHIPS; KEV RANGE 10-100; LATTICE PARAMETERS; 
NICKEL; PHASE STUDIES; RADIATION DOSES; RESIDUAL 
STRESSES; STRESS RELAXATION 


17500 (INIS-SU-220, pp. 158) Mixing of thin metallic layers 
under scanning electron beam action. Garapatskij, A.1.; 
Kryuchkov, Yu.Yu.; Malyutin, V.V.; Karpov, V.V.; Nikitenkov, N.N.; 
Ozur, G.E.; Pogrebnyak, A.D.; Proskurovskij, D.!.; Shulepov, I.A. 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In 20. All-union 
conference on physics of charged particles interaction with crystals: 
Summaries of reports. Order Number DE91003054. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. COPPER/mixing; COPPER/physical radiation effects; 
IRON/mixing; |!RON/physical radiation effects; ALUMINIUM; 
BIMETALS; COPPER; MIXING; ELECTRON BEAMS; IRON; 
MOLYBDENUM; SILVER; THICKNESS 


17501 (INIS-SU—220, pp. 163) Study of ion beam mixing in 
Sn-Al system by Rutherford backscattering method. Kor- 
shunov, F.P.; Gatal’skij, G.V.; Gatal'skaya, V.I.; Stribuk, E.K.; 
Troshchinskij, V.T. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Rus- 
sian). (CONF-9005296-: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In 20. All-union conference on physics of charged par- 
ticles interaction with crystals: Summaries of reports. Order 
Number DE91003054. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ALUMINIUM/mixing; ALUMINIUM/physical radiation 
effects; TIN/mixing; TIN/physical radiation effects; ALUMINIUM; 
MIXING; ARGON IONS; COATINGS; ION IMPLANTATION; KEV 
RANGE 100-1000; NITROGEN IONS; SPUTTERING; SUB- 
STRATES; TIN 


17502 (INIS-SU-220, pp. 165) Influence of 20 MeV hydro- 
gen and helium ion irradiation on structure and properties of 
structural materials and semiconductors. Zabrodin, B.V.; 
Koziovskij, V.V.; Fabritsiev, S.A.; Shustrov, B.A. Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvenny}j 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In 20. All-union conference on 
physics of charged particles interaction with crystals: Summaries of 
reports. Order Number DE91003054. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 1 ref. SEMICONDUCTOR MATERIALS/physical radi- 
ation effects; THERMONUCLEAR REACTOR MATERIALS/physical 
radiation effects; EMBRITTLEMENT; HELIUM IONS; HYDROGEN 
IONS; MEV RANGE 10-100 


17503 (INIS-SU-243, pp. 3-4) Low-temperature heat capac- 
ity of high purity elements of the 2-5 groups of the Periodic 
system. Devyatykh, G.G. (AN SSSR, Gorki (USSR). Inst. Khimii); 
Gusev, A.V.; Kabanov, A.V.; Krasnova, S.G. Ministerstvo Vysshego 
i Srednego Spetsial’nogo Obrazovaniya RSFSR, Moscow (USSR); 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. 88p. (In 
Russian). In Thermodynamics of chemical compounds: Interinsti- 
tute collection. Order Number DE91003094. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Heat capacity of high purity Cd, In, V, Nb, Ta and other elements 
was measured in 2-15 K range. The total impurity content in V 
~10-2 at %, in other metals - on the level of 10-* at %. Formula 
for calculation of heat capacity of substance with impurity is sug- 
gested. Heat capacities of some elements were compared in order 
to evaluate impurity concentrations and the values of impurity 
vibration frequency. The dependence of heat capacity on tempera- 
ture at T > T, (T,-temperature of superconducting transition) was 





studied. Derivative of critical field in the vicinity of T; was 
evaluated according to the value of heat capacity jump in super- 
conducting transition for the elements with superconducting 
transition in studied temperature range. 3 refs.; 1 tab. 


17504 (IS-T—1530) Epitaxy of metal atoms on metal sur- 
faces: Deposition and diffusion. Sanders, D.E. Ames Lab., IA 
(USA). 16 Apr 1991. 199p. Sponsored by USDOE, Washington, 
DC (USA); National Science Foundation, Washington, DC (USA). 
DOE Contract W-7405-ENG-82. Grant CHE-8921099:Grant CHE- 
8609832. Order Number DE91011142. Source: OSTI; NTIS; GPO 
Dep. 

We have investigated the dynamics of adsorption of a metal 
atom on a FCC(001) metal substrate of the same atom type. Two 
points were considered in detail: (1) the extent of ballistic or tran- 
sient mobility (i.e., ability of the adatom to transform kinetic energy 
gained by adsorption into motion parallel to the substrate); (2) con- 
vergence of results with the number of moving atoms retained in 
the simulation. Using the molecular dynamics technique with four 
different types of potential energy surfaces (PES), we have discov- 
ered there is no transient mobility for the Cu/Cu(001) system at a 
surface temperature of 80 K and an incident gas atom kinetic en- 
ergy of 0.25 eV. We have also discovered an important pitfall in 
such simulations: use of an insufficient number of active substrate 
layers leads to incorrect results displaying significant ballistic mo- 
tion of the adsorbate. Using our most accurate many-body density 
functional based MD/MC-CEM PES and retaining sufficient number 
of active layers, we have also found an absence of transient mobil- 
ity for the Ni/Ni(001), Rh/Rh(001), Pd/Pd(001), Pt/Pt(001), and Au/ 
Au(001) systems. Only the Ag/Ag(001) system, with a very small 
diffusion barrier, was found to display any mobility. 22 refs., 17 
figs., 15 tabs. 


17505 (IWGFPT-—34) Fundamental aspects of corrosion on 


zirconium base alloys in water reactor environments: Pro- 
ceedings of a technical committee meeting held in Portland, 
Oregon, USA, 11-15 September 1989. International Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on 


Water Reactor Fuel Performance and Technology. Sep 1990. 275p. 
(CONF-8909235—: Technical committee meeting on fundamental 
aspects of corrosion of zirconium-based alloys in water reactor en- 
vironments, Portland, OR (USA), 11-15 Sep 1989). Order Number 
DE91627011. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this meeting was to discuss the state of 
knowledge of zirconium alloy corrosion mechanisms. Forty-five par- 
ticipants from 16 countries attended the meeting, and 25 papers 
were presented and discussed. One additional paper was provided 
only in written form. The papers were presented in seven sub- 
sessions under the following headings: Electrochemistry, Coolant 
Chemistry Effects, Irradiation Effects, Characteristics of Zirconium 
Oxide, Effects of Alloying on Corrosion, Corrosion Modeling and Ef- 
fect of Zirconium Base Metal Properties on Corrosion. There is still 
a need for a laboratory corrosion test that reliably predicts in-pile 
corrosion in BWR’s and PWR's. This holds particularly if out-of-pile 
tests are used for developing new Zr base alloy compositions. The 
role of the precipitates and of the solute elements in the matrix has 
still to be clarified. As it appears, a combination of both influences 
is necessary to explain the mechanistic aspect of the corrosion of 
Zircaloy. It is clear that mechanistic understanding of zirconium al- 
loy corrosion is still some way off, although a significant amount of 
progress has been made toward experimental determination of the 
micro-scale phenomena. The papers presented a status report of 
our knowledge of these corrosion mechanisms, but they also 
served to illustrate the fact that much of the work done to date has 
been phenomenological rather than mechanistic. The summaries of 
individual sessions detail the specific conclusions and recommen- 
dations made at the meeting. Refs, figs and tabs. 


17506 (IWGFPT-34, pp. 27-35) Nodular corrosion mecha- 
nisms and their application to alloy development. Taylor, D.F. 
(General Electric Co., Schenectady, NY (USA). Corporate 
Research and Development Center); Cheng, B.; Adamson, R.B. In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Sep 1990. (CONF-8909235—: Technical committee meeting on 
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fundamental aspects of corrosion of zirconium-based alloys in wa- 
ter reactor environments, Portland, OR (USA), 11-15 Sep 1989). In 
Fundamental aspects of corrosion on zirconium base alloys in wa- 
ter reactor environments: Proceedings of a technical committee 
meeting held in Portland, Oregon, USA, 11-15 September 1989. 
275p. Order Number DE91627011. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The mechanisms of nodule initiation and growth on susceptible 
Zirconium alloys both in- and ex-reactor remain unclear. Hypothe- 
ses citing local solute depletion generally can explain more 
experimental observations than, for example, those relying solely 
on electrochemical activity at second phase particles, or residual 
stress, or texture. Since the solutes that protect zirconium from 
rapid oxidation in high-temperature, high-pressure steam all have 
oxidation states other than IV, it seems likely that the incorporation 
of aliovalent oxides into the monoclinic zirconia lattice plays an im- 
portant role. Corrosion experiments indicated that effective solutes 
are those forming aliovalent cations that can substitute for Zr(IV) 
and alter the defect structure without disrupting the matrix. Labora- 
tory alloy optimization for a combination of immunity to nodular 
corrosion in steam and minimum uniform corrosion in water re- 
quires in-reactor confirmation. (author). 49 refs, 4 figs, 1 tab. 


17507 (IWGFPT-34, pp. 36-44) Nodule nucleation at and 
away from intermetallics. Ramasubramanian, N. (Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). International Atomic Energy Agency, Vienna (Austria). Inter- 
national Working Group on Water Reactor Fuel Performance and 
Technology. Sep 1990. (CONF-8909235—: Technical committee 
meeting on fundamental aspects of corrosion of zirconium-based 
alloys in water reactor environments, Portiand, OR (USA), 11-15 
Sep 1989). In Fundamental aspects of corrosion on zirconium base 
alloys in water reactor environments: Proceedings of a technical 
committee meeting held in Portland, Oregon, USA, 11-15 Septem- 
ber 1989. 275p. Order Number DE91627011. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Corrosion films, up to 1 um thick, grown anodically or thermally 
on Zircaloys show electrical switching, negative resistance and 
memory effects. These de conduction characteristics are typical of 
"formed” metal-insulator-metal solid state devices. The “forming” 
operation sets up local conducting sites in the insulator. in the 
corrosion films the local conduction sites already exist and these 
are the intermetallics. An electrochemical model is proposed for the 
nodular corrosion behaviour of Zircaloys based on this localised 
conduction at the intermetallics and the electrochemistry of corro- 
sion of the alloy matrix and of the intermetallics. During corrosion 
in steam, the transfer of the cathodic reaction (proton reduction) to 
the areas of the intermetallics is inefficient because of the poor 
conductivity of the environment. In high temperature high pressure 
steam, proton entry into and reduction in the oxide at the 
subsurface intermetallics is promoted. Hydrogen, produced and ac- 
cumulated, damages the oxide and leads to accelerated corrosion 
and nucleation of a nodule. In-reactor, the conductivity of the 
coolant facilitates the reduction of protons at the areas of the inter- 
metallics. However, under radiolysis, the reduction of radiolytic 
oxygen and the hydroperoxy radical, occur. The subsurface inter- 
metallics embedded in the growing oxide and still corroding, are 
depolarized more effectively than those in contact with the alloy. At 
these sites, hydroxyl ions migrate into the oxide and their reactions 
inside the oxide generates porosity. The ensuing accelerated corro- 
sion at these locations nucieates nodules. According to the model 
proposed, the subsurface intermetallics initiate the different reac- 
tions to degenerate the corrosion film locally, but nucleation of the 
nodule can occur on or near the intermetallics and a correlation is 
possible between the out and in-reactor corrosion performance. 28 
rets, 9 figs. 


17508 (IWGFPT-34, pp. 45-57) Localized corrosion of zir- 
conium alloys. Palit, G.C. (Bhabha Atomic Research Centre, 
Bombay (india)); Gadiyar, H.S. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Water 
Reactor Fuel Performance and Technology. Sep 1990. (CONF- 
8909235-—: Technical committee meeting on fundamental aspects 
of corrosion of zirconium-based alloys in water reactor environ- 
ments, Portland, OR (USA), 11-15 Sep 1989). In Fundamental 
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aspects of corrosion on zirconium base alloys in water reactor en- 
vironments: Proceedings of a technical committee meeting held in 
Portland, Oregon, USA, 11-15 September 1989. 275p. Order 
Number DE91627011. Source: OSTI; NTIS (US Sales Only); INIS. 

Investigations were conducted on the pitting corrosion of 
zirconium and zircaloy-2 in aqueous chloride solutions under po- 
tentiostatic conditions. For Kroll zirconium, pit nucleation (Enp) and 
pit passivation (Epp) potentials both exist in concentrations as low 
as 0.01 M chloride solution and are not affected appreciably by pH 
up to 12.7. In 0.1 N NaCl solution, NaOH additions (0.1 and 1 N) 
shift the critical pit nucleation potential to a noble value, whereas at 
a higher concentration, 1.0 N NaCl, the pit nucleation potential is 
not affected up to concentrations of 1 N NaOH. For zirconium, both 
stable and unstable pitting are observed and the activation energy 
for the stable pit nucleation is found to range between 3.2 and 10.8 
KCal per mole. The reaction order of the pit nucleation, studied in 
the range of 10-* to 10-' M NaCl is 2 and 2.4 respectively in low 
and high chloride concentrations and 1.0 in the intermediate range, 
suggesting a change in mechanism with chloride ion concentration. 
Pit growth is observed to be mass transport limited. Zircaloy-2 is 
observed to be more prone to pitting compared to Kroll Zr which is 
indicated by the more active pitting potentials in a wide range of 
chloride concentrations (10-* to 1.0 M NaCl) and here only stable 
pitting is seen. This difference in the pitting tendency (absence of 
unstable pitting) is attributed to the presence of major alloying ele- 
ment tin, whose pitting potential is more active and hence is mainly 
responsible to bring down the passivity effect. (author). 27 refs, 22 
figs, 1 tab. 


17509 (IWGFPT-34, pp. 61-65) Thermal gradient effects on 
the oxidation of Zircaloy fuel cladding. Klein, A.C. (Oregon 
State Univ., Corvallis, OR (USA)); Reyes, J.N. Jr.; Maguire, M.A. 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Sep 1990. (CONF-8909235-: Technical committee meeting on 
fundamental aspects of corrosion of zirconium-based alloys in wa- 
ter reactor environments, Portland, OR (USA), 11-15 Sep 1989). In 
Fundamental aspects of corrosion on zirconium base alloys in wa- 
ter reactor environments: Proceedings of a technical committee 
meeting held in Portland, Oregon, USA, 11-15 September 1989. 
275p. Order Number DE91627011. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A Thermal Gradient Test Facility (TGTF) has been designed and 
constructed to measure the thermal gradient effect on pressurized 
water reactor (PWR) fuel rod cladding. The TGTF includes a heat 
flux simulator assembly capable of producing a wide range of PWR 
operating conditions including water flow velocities and tempera- 
tures, water chemistry conditions, cladding temperatures, and heat 
fluxes ranging to 160 W/cm. It is fully instrumented including a 
large number of thermocouples both inside the water flow channel 
and inside the cladding. Two test programs are in progress. First, 
cladding specimens are pre-oxidized in air at 500 deg. C and in 
400 deg. C steam for various lengths of time to develop a range of 
uniform oxide thicknesses from 1 to 60 micrometers. The pre- 
oxidized specimens are placed in the TGTF to characterize the 
oxide thermal conductivity under a variety of water flow and heat 
flux conditions. Second, to overcome the long exposure times re- 
quired under typical PWR conditions a series of tests with the 
addition of high concentrations of lithium hydroxide to the water are 
being considered. Static autoclave tests have been conducted with 
lithium hydroxide concentrations ranging from 0 to 2 moles per liter 
at 300, 330, and 360 deg. C for up to 36 hours. Results for 
zircaloy-4 show a considerable increase in the weight gain for the 
exposed samples with oxidation rate enhancement factors as high 
as 70 times that of pure water. Operation of the TGTF with ele- 
vated lithium hydroxide levels will yield real-time information 
concerning the effects of a heat flux on the oxidation kinetics of 
zircaloy fuel rod cladding. (author). 5 refs, 5 figs, 2 tabs. 


17510 (IWGFPT-34, pp. 65-72) Influence of various addi- 
tions to water on Zircaloy 4 corrosion in autoclave tests at 350 
deg. C. Garzarolli, F. (Siemens AG Unternehmensbereich KWU, 
Erlangen (Germany, F.R.)); Pohimeyer, S.; Trapp Pritsching, S.; 
Weidinger, H.G. International Atomic Energy Agency, Vienna 
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(Austria). International Working Group on Water Reactor Fuel Per- 
formance and Technology. Sep 1990. (CONF-8909235-: Technical 
committee meeting on fundamental aspects of corrosion of 
zirconium-based alloys in water reactor environments, Portland, 
OR (USA), 11-15 Sep 1989). In Fundamental aspects of corrosion 
on zirconium base alloys in water reactor environments: Proceed- 
ings of a technical committee meeting held in Portland, Oregon, 
USA, 11-15 September 1989. 275p. Order Number DE91627011. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of different impurities or chemical compounds inten- 
tionally added into PWR primary water on the corrosion behaviour 
of Zircaloy-4 was studied by autoclave tests in water at 350 deg. C 
lasting up to 250 days. Significantly increased corrosion was only 
seen at high fluoride or LiOH-concentrations. A moderate increase 
was caused by high concentrations of chloride, chromate, cation 
resin, oxygen and a mixture of LiOH, KOH and boric acid. Hydro- 
gen decreased the corrosion somewhat. Nitrides, sulfates, anion 
resin, hydracine and Fez;O,4 had no noticeable effect. The metal 
oxides CroO3, NiO, NiFe203 and SiO. caused a reduction of the 
time to transition but had no effect on the post-transition corrosion 
rate. The results indicate that the effect of alkalizing additions may 
be more the result of an increased pH value than derive from spe- 
cific chemical species. The morphology of the oxide formed by 
corrosion plays an important role to understand the mechanismus 
of these effects. (author). 17 refs, 11 figs, 2 tabs. 


17511 (IWGFPT-34, pp. 88-98) Relationship of precipitates, 
their composition, heat treatment and irradiation to corrosion 
resistance of Zircaloys. Strasser, A.A. (Stoller (S.M.) Corp., 
Pleasantville, NY (USA)); Andrews, M.G. International Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Sep 1990. 
(CONF-8909235—: Technical committee meeting on fundamental 
aspects of corrosion of zirconium-based alloys in water reactor en- 
vironments, Portland, OR (USA), 11-15 Sep 1989). In Fundamental 
aspects of corrosion on zirconium base alloys in water reactor en- 
vironments: Proceedings of a technical committee meeting held in 
Portland, Oregon, USA, 11-15 September 1989. 275p. Order 
Number DE91627011. Source: OSTI; NTIS (US Sales Only); INIS. 

The available data on the effect of variations in micro composi- 
tion on corrosion resistance were evaluated and reviewed. 
Changes in micro composition result from thermal processing 
during fabrication and subsequently from irradiation. This paper ex- 
amines precipitate characteristics and composition reported in the 
literature for suggested trends in the matrix composition and corro- 
sion resistance. (author). 25 refs, 9 figs, 2 tabs. 


17512 (IWGFPT-—34, pp. 80-88) Effect of irradiation on the 
microstructure of Zircaloy 4: Amorphous transformation and 
alloying element resolution - Impact upon corrosion. Lefebvre, 
F. (CEA Centre d’Etudes Nucleaires de Grenoble, 38 (France). 
Dept. de Metallurgie); Lemaignan, C. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Water 
Reactor Fuel Performance and Technology. Sep 1990. (CONF- 
8909235-—: Technical committee meeting on fundamental aspects 
of corrosion of zirconium-based alloys in water reactor environ- 
ments, Portland, OR (USA), 11-15 Sep 1989). In Fundamental 
aspects of corrosion on Zirconium base alloys in water reactor en- 
vironments: Proceedings of a technical committee meeting held in 
Portland, Oregon, USA, 11-15 September 1989. 275p. Order 
Number DE91627011. Source: OSTI; NTIS (US Sales Only); INIS. 

After irradiation in power reactors, the microstructure of the inter- 
metallic precipitates changes and a now common observation in 
their amorphous transformations and concomitant resolution of the 
alloying elements. The link between those two transformations is 
still unclear. The aim of this paper is to report the effect of various 
types of irradiations (high voltage electron microscopy, heavy ions, 
neutron irradiation) on the microstructure of Zry. Different kinetics 
of amorphous transformation and alloying element re-solution have 
been observed, depending upon the irradiation procedures. Those 
results are explained as a phase transformation induced by excess 
energy due to point defects concentration after irradiation and sub- 
sequent release of Fe and Cr induced by their higher chemical 
potential in the amorphous phase. This leads to an increase of Fe 





and Cr in the matrix. The impact of this phenomenon upon water 
side corrosion kinetics is discussed. (author). 22 refs, 8 figs. 


17513 (IWGFPT-34, pp. 101-106) Characterization of 
Zircaloy corrosion films by sialytical transmission electron 
microscopy. Bradley, E.R. (Sandvik Special Metals Corp., Ken- 
newick, WA (USA)); Prekins, R.A. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Water 
Reactor Fuel Pertormance and Technology. Sep 1990. (CONF- 
8909235-: Technical committee meeting on fundamental aspects 
of corrosion of zirconium-based alloys in water reactor environ- 
ments, Portland, OR (USA), 11-15 Sep 1989). In Fundamental 
aspects of corrosion on zirconium base alloys in water reactor en- 
vironments: Proceedings of a technical committee meeting held in 
Portland, Oregon, USA, 11-15 September 1989. 275p. Order 
Number DE91627011. Source: OSTI; NTIS (US Sales Only); INIS. 
The microstructures of autoclaved corrosion films on zirconium 
alloys with different fabrication histories and corrosion resistance 
were examined by ATEM to evaluate potential relationships be- 
tween oxide microstructure and corrosion behavior. Microstructures 
of the oxide films were complex and varied within a given sample. 
Typical structure in the outer layers of the films consisted of fine 
grains, <200 nm, with extensive internal structure. Crystal structure 
in this region was mainly monoclinic with a small tetragonal com- 
ponent. The grain size decreased and the tetragonal component of 
the crystal structure increased near the metal/oxide interface with 
the tetragonal component being highest in samples beta-quenched 
toward the end of the fabrication process. Precipitates within the 
oxide film were amorphous in the outer oxide layer and crystalline 
near the metaloxide interface. EDS analysis identified precipitates 
in one material with significantly higher Fe/Cr ratios than the other 
materials or within the base metal matrix. Consistent correlations 
between oxide microstructure and corrosion behavior were not ob- 
tained, but the information gained in these studies will assist in 
developing future corrosion models. (author). 3 figs, 3 tabs. 


17514 (IWGFPT-34, pp. 107-120) Thick film effects in the 
oxidation and hydriding of zirconium alloys. Johnson, A.B. Jr. 
(Pacific Northwest Lab., Richland, WA (USA)). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Sep 1990. 
(CONF-8909235-: Technical committee meeting on fundamental 
aspects of corrosion of zirconium-based alloys in water reactor en- 
vironments, Portland, OR (USA), 11-15 Sep 1989). In Fundamental 
aspects of corrosion on zirconium base alloys in water reactor en- 
vironments: Proceedings of a technical committee meeting held in 
Portland, Oregon, USA, 11-15 September 1989. 275p. Order 
Number DE91627011. Source: OSTI; NTIS (US Sales Only): INIS. 

One of the fundamental discoveries involving radiation effects on 
the oxidation of Zircaloy in low-oxygen aqueous environments is 
the influence of thick oxide films. Zircaloy oxidation rates in low- 
oxygen (hydrogen-rich) coolants initially proceed at relatively low 
rates, often almost uninfluenced by radiation. Marked upturns in 
oxidation rate have signaled the onset of radiation effects. appear- 
ing to correlate with a threshold oxide thickness. The oxide 
thickness effects were first recognized in a series of experiments in 
the Engineering Test Reactor (ETR) and Advanced Test Reactor 
(ATR). Results of the test reactor experiments lead to formulation 
of the thick-film hypothesis: beyond a threshold oxide thickness, 
radiolysis of water that infiltrates oxide cracks and pores controls 
the oxidation rate; radiation creates microenvironments inside the 
oxide film, producing highly oxidizing conditions, that are no longer 
suppressed by the coolant-borne hydrogen. The threshold oxide 
thickness for the ATR/ETR test series was in the range of 10 to 13 
um. More recently, thick-film behavior has been observed on 
Zircaloy in several reactors with low-oxygen coolants, including 
pressure tubes in the Hanford N Reactor, Pickering Units 1 and 2, 
and the NPD reactor. Radiation enhancements of oxidation also 
have been reported on PWR fuel cladding in several reactors and 
on unfueled assembly components. Hydriding in the thick-film 
regime is also accelerated, which appears to present a dilemma, 
namely, how can oxidizing and hydriding conditions exist simulta- 
neously within the oxide. A potential explanation is that the 


effective radiolysis reactions occur at or near the metal/oxide inter- 
face. Adsorption on oxide or metal surfaces facilitates separation of 
oxidizing and reducing species. (Abstract Truncated) 


17515 (IWGFPT-—34, pp. 120-123) Effect of oxide structure 
on nodular corrosion susceptibility. Perkins, R.A. (Advanced 
Nuclear Fuels Corp., Richland, WA (USA)); Busch, R.A.; Bradiey, 
E.R. International Atomic Energy Agency, Vienna (Austria). Interna- 
tional Working Group on Water Reactor Fuel Performance and 
Technology. Sep 1990. (CONF-8909235-: Technical committee 
meeting on fundamental aspects of corrosion of zirconium-based 
alloys in water reactor environments, Portland, OR (USA), 11-15 
Sep 1989). in Fundamental aspects of corrosion on zirconium base 
alloys in water reactor environments: Proceedings of a technical 
committee meeting held in Portland, Oregon, USA, 11-15 Septem- 
ber 1989. 275p. Order Number DE91627011. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The major corrosion problem associated with fuel cladding in 
boiling water reactors is nodular corrosion which causes localized 
penetration into the cladding. Reliable ex-reactor methods of 
identifying cladding susceptible to nodular corrosion and an under- 
standing of the cause of nodular corrosion are necessary to 
develop more corrosion resistant cladding. Three types of cladding 
with varying nodular corrosion susceptibility in autoclave tests have 
been examined to determine the effect of intermetallic precipitates 
and oxide structure on the corrosion behavior. In transmission elec- 
tron microscopy (TEM) examination, holes have been observed in 
oxide films (about 50 nm thick) formed in 310 deg. C water on the 
claddings. For standard cladding, the size distribution of the holes 
correlated well to the size distribution of the intermetallic precipi- 
tates. Beta-quenched cladding (beta annealed and quenched 
before the next-to-last pilger) had no observable holes in the oxide 
layer and was immune to nodular corrosion in the 500 deg. C auto- 
clave test. Cladding very susceptible to nodular attack in the 
autoclave test had very large precipitates and large holes (0.3 to 
0.4 micron) in the thin oxide layer. Cladding with better nodular 
corrosion resistance had smaller holes (about 0.16 micron). These 
features may allow alternate methods of evaluating nodular corro- 
sion resistance to be developed. (author). 3 refs, 3 tabs. 


17516 (IWGFPT-34, pp. 134-141) Thermoluminescence of 
oxidized Zr and Zr alloys. Bychkov, A.J. (All-Union Research and 
Planning Inst. of Power Technology, Leningrad (USSR)); Petirk, 
N.G.; Alexandrov, A.B.; Nechaev, A.F. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Water 
Reactor Fuel Performance and Technology. Sep 1990. (CONF- 
8909235-—: Technical committee meeting on fundamental aspects 
of corrosion of zirconium-based alloys in water reactor environ- 
ments, Portland, OR (USA), 11-15 Sep 1989). In Fundamental 
aspects of corrosion on zirconium base alloys in water reactor en- 
vironments: Proceedings of a technical committee meeting held in 
Portiand, Oregon. USA, 11-15 September 1989. 275p. Order 
Number DE91627011. Source: OSTI; NTIS (US Sales Only); INIS. 

In this study the thermoluminescence (TL) of oxidized Zirconium, 
Zirconium Alloys and of Zirconium oxides doped with various addi- 
tives was investigated as a function of thickness of oxide film, 
absorbed dose, time of oxidation and concentration of additives 
(Cu2*, Cr+, Sn?*, Mo®t, Fe*, Ti, Nb5*). Good correlations be- 
tween the kinetics of oxidation and integral yields of TL were 
found. It was shown that resistance of Zr oxides doped with ions of 
various metals directly correlates with an intensity of TL. 
Thermoluminescence is discussed as a potential method for the in- 
vestigation of corrosion processes, particularly under irradiation. 
(author). 5 refs, 10 figs, 1 tab. 


17517 (IWGFPT-34, pp. 145-157) Improvements in zirco 
nium alloy corrosion resistance. Kilp, G.R. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Commercial Nuclear Fuel 
Div.): Thornburg, D.R.: Comstock, R.J. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Water 
Reactor Fuel Performance and Technology. Sep 1990. (CONF- 
8909235-: Technical committee meeting on fundamental aspects 
of corrosion of zirconium-based alloys in water reactor environ- 
ments, Portland, OR (USA), 11-15 Sep 1989). In Fundamental 
aspects of corrosion on zirconium base alloys in water reactor en- 
vironments: Proceedings of a technical committee meeting held in 
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Portland, Oregon, USA, 11-15 September 1989. 275p. Order 
Number DE91627011. Source: OSTI; NTIS (US Sales Only); INIS. 

The corrosion rates of a series of Zircaloy 4 and Zr-Nb alloys 
were evaluated in long-term (exceeding 500 days in some cases) 
autoclave tests. The testing was done at various conditions includ- 
ing 6383 K (680 F) water, 633 K (650 F) water, 633 k (680 F) 
lithiated water (70 PPM/0.01 molal lithium), and 673 K (750 F) 
steam. Materials evaluated are from the following three groups: (1) 
standard Zircaloy 4; (2) Zircaloy 4 with tightened controls on chem- 
istry limits and heat-treatment history; and (3) Zr-Nb alloys. To 
optimize the corrosion resistance of the Zircaloy 4 material, the 
effects of specific chemistry controls (tighter limits on nitrogen, oxy- 
gen, silicon, carbon and tin) were evaluated. Also the effects of the 
thermal history, as measured by integrated annealing of "A” time 
were determined. The "A" times ranged from 0.1x10-'® (h) to 
46x10—18 (h). A material referred to as "Improved Zircaloy 4”, hav- 
ing optimized chemistry and "A” time levels for reduced corrosion, 
has been developed and tested. This material has a reduced and 
more uniform corrosion rate compared to the prior Zircaloy 4 
material. Alternative alloys were also evaluated for potential im- 
provement in cladding corrosion resistance. ZIRLO™ material was 
chosen for development and has been included in the long-term 
corrosion testing. Demonstration fuel assemblies using ZIRLO 
cladding are now operating in a commercial reactor. The results for 
the various test conditions and compositions are reported and the 
relative corrosion characteristics summarized. Based on the BR-3 
data, there is a ranking correspondence between in-reactor corro- 
sion and autoclave testing in lithiated water. In particular, the 
ZIRLO material has significantly improved relative corrosion resis- 
tance in the lithiated water tests. (Abstract Truncated) 


17518 (IWGFPT-34, pp. 158-164) Corrosion behaviour of 
Zr-Nb-Sn-Fe alloy. Glazkov, A.G. (A.A. Bochvar All-Union Scien- 
tific and Research Inst. of Inorganic Materials, Moscow (USSR)); 
Grigor'ev, V.M.; Kon’kov, V.F.; Moinov, A.S.; Nikulina, A.V.; 
Sidorenko, V.I. International Atomic Energy Agency. Vienna 
(Austria). International Working Group on Water Reactor Fuel Per- 
formance and Technology. Sep 1990. (CONF-8909235-: Technical 
committee meeting on fundamental aspects of corrosion of 
zirconium-based alloys in water reactor environments, Portland, 
OR (USA), 11-15 Sep 1989). In Fundamental aspects of corrosion 
on zirconium base alloys in water reactor environments: Proceed- 
ings of a technical committee meeting held in Portland, Oregon, 
USA, 11-15 September 1989. 275p. Order Number DE91627011. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The alloying elements redistribution in the process of the Zr-1% 
Nb and Zr-1% Nb-1% Sn-0.5% Fe alloys oxidation in steam at 350 
and 500 deg. C is investigated. Unlike the binary Zr-Fe alloys, ter- 
rum redistribution between alloy matrix and the growing oxide layer 
is absent in the Zr-Nb-Sn-Fe alloy. The alloys corrosion behaviour, 
being evaluated by the general corrosion rate, is considered in 
connection with the initial chemical composition heterogeneity and 
the flattening of concentration heterogeneities of ferrum and 
niobium in the oxide film volume. The alloy composition initial het- 
erogeneity infiuence, increasing with the oxidation temperature 
growth, is discussed. (author). 7 refs, 6 figs. 


17519 (IWGFPT-34, pp. 180-187) Evaluation of the EPRI/ 
Garzarolli Zircaloy corrosion model for US reactors. Sheppard, 
K.D. (Stoller (S.M.) Corp., Pleasantville, NY (USA)); Strasser, A.A. 
International Atomic Energy Agency, Vienna (Austra). International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Sep 1990. (CONF-8909235-: Technical committee meeting on 
fundamental aspects of corrosion of zirconium-based alloys in wa- 
ter reactor environments, Portland, OR (USA), 11-15 Sep 1989). in 
Fundamental aspects of corrosion on zirconium base alloys in wa- 
ter reactor environments: Proceedings of a technical committee 
meeting held in Portland, Oregon, USA, 11-15 September 1989. 
275p. Order Number DE91627011. Source: OSTI; NTIS (US Sales 
Only); INIS. 

EPRI has sponsored projects which have resulted in the accu- 
mulation of considerable oxide thickness data in the Fuel 
Performance Data Base (FPDB). In this study, these data were an- 
alyzed, in a consistent manner, by predicting oxide thicknesses 
using the Garzarolli model. The objectives were, first, to evaluate 


262 ERA Vol. 16, No. 7 


the applicability of the Garzarolli model to U.S. (i.e. non-KWU) 
PWRs, and second, to evaluate whether apparent differences in 
oxide thickness between the various U.S. plants were due to differ- 
ences in plant operations or might be due to inherently different 
corrosion characteristics of the Zircaloy. Consequently, a new 
thermal-hydraulic analysis methodology was developed which 
accounts for cross-flow and mixing effects, and thus predicts tem- 
perature more accurately than the methodology typically used in 
predicting Zircaloy oxide thickness. (author). 4 refs, 8 figs, 4 tabs. 


17520 (IWGFPT-34, pp. 187-198) A model for uniform 
Zircaloy clad corrosion in pressurized water reactors. Fors- 
berg, K. (ABB Atom AB, Vaesteraas (Sweden)); Massih, A.R. 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Sep 1990. (CONF-8909235—: Technical committee meeting on 
fundamental aspects of corrosion of zirconium-based alloys in wa- 
ter reactor environments, Portland, OR (USA), 11-15 Sep 1989). In 
Fundamental aspects of corrosion on zirconium base alloys in wa- 
ter reactor environments: Proceedings of a technical committee 
meeting held in Portiand, Oregon, USA, 11-15 September 1989. 
275p. Order Number DE91627011. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A phenomenological waterside corrosion model for Zircaloy fuel 
clad for pressurized water reactors is considered. The model ac- 
counts for the breakaway transition in Zircaloy oxidation rate that 
takes place in an isothermal condition and the changes that occur 
during reactor operation, that is, dependence of oxide growth on 
fast neutron flux and clad oxide layer thickness. The corrosion ki- 
netics model is coupled to PWR thermal and hydraulic models 
which assume a closed subchannel with single-phase forced con- 
vection and subcooled nucleate boiling. The model calculates the 
coolant temperature at the axia! midplane of each axial segment of 
the fuel rod. When an oxide layer is present, the temperature at 
the metaVoxide interface is determined. This temperature in turn is 
needed to determine the oxide layer thickness of the clad via the 
Arrhenius temperature dependence of Zircaloy oxidation rate. The 
model has been compared with the measured clad oxide data ob- 
tained in PWRs. The data for a given rod were obtained at different 
burnups (at the end of cycles) at different axial positions of the rod. 
Our evaluations show that the model predicts the measured data 
satisfactorily; however, the deviations are discussed. The model 
has been used to study the effect of changes in coolant inlet tem- 
perature, mass flow rate, system pressure, and power history on 
clad oxide growth. The power history analysis has been carried out 
in regard to the nuclear design (loading pattern) of PWR fuel. Our 
analyses show tht nuclear, thermal and hydraulic design of a fuel 
assembly for a given power plant all are important factors for wa- 
terside corrosion of fuel rods. (author). 5 rets, 16 figs, 5 tabs. 


17521 (IWGFPT-34, pp. 201-211) Correlation of waterside 
corrosion and cladding microstructure in high-burnup fuel and 
gadolinia rods. Chung, H.M. (Argonne National Lab., IL (USA)). 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Sep 1990. Contract W-31-109-Eng-38. (CONF-8909235-: 
Technical committee meeting on tundamental aspects of corrosion 
of zirconium-based alloys in water reactor environments, Portland, 
OR (USA), 11-15 Sep 1989). In Fundamental aspects of corrosion 
on zirconium base alloys in water reactor environments: Proceed- 
ings of a technical committee meeting held in Portland, Oregon, 
USA, 11-15 September 1989. 275p. Order Number DE91627011. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Waterside corrosion of the Zircaloy cladding has been examined 
in high-burnup fuel rods from several BWRs and PWRs, as well as 
in 3 wt% gadolinia burnable poison rods obtained from a BWR. 
The corrosion behavior of the high-burnup rods was then corre- 
lated with results from a microstructural characterization of the 
cladding by optical, scanning-electron, and transmission-electron 
microscopy (OM, SEM, and TEM). OM and SEM examination of 
the BWR fuel cladding showed both uniform and nodular oxide lay- 
ers 2 to 45 um in thickness after burnups of 11 to 30 MWd/kgU. 
TEM characterization revealed a number of microstructural features 
that occurred in association with the intermetallic precipitates in the 
cladding metal, apparently as a result of irradiation-induced or 





-enhanced processes, i.e., (1) partial amorphization of large Zr-Fe- 
Cr and Zr-Fe-Ni precipitates (800 to 800 nm in size), (2) virtually 
complete amorphization of small intermetallic precipitates and sub- 
sequent dissolution of the alloying elements, and (3) spinodal-like 
fluctuation and redistribution of the alloying elements following the 
amorphization and dissolution. The BWR rods that exhibited white 
nodular oxides contained large precipitates (300 to 700 nm in size) 
that were partially amorphized during service, indicating that a dis- 
tribution of the large intermetallic precipitates is conducive to 
nodular oxidation. Besides the microstructural features associated 
with the intermetallic precipitates, TEM stereo electron microscopy 
revealed microscopic zirconium hydrides (30 to 100 nm in size) 
that were too small to be resolved by OM or SEM. Stereoscopic 
examination revealed a tendency for precipitation of the micro- 
scopic hydrides with c-component dislocations as the burnup 
increased. (Abstract Truncated) 


17522 (IWGFPT-—34, pp. 211-225) Precipitate growth kinet- 
ics in Zircaloy 4. Gros, J.P. (Centre de Recherches en Cezus 
(CEZUS), Ugine (France)); Wadier, J.F. International Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Pertormance and Technology. Sep 1990. 
(CONF-8909235—: Technical committee meeting on fundamental 
aspects of corrosion of zirconium-based alloys in water reactor en- 
vironments, Portland, OR (USA), 11-15 Sep 1989). In Fundamenta/ 
aspects of corrosion on zirconium base alloys in water reactor en- 
vironments: Proceedings of a technical committee meeting held in 
Portland, Oregon, USA, 11-15 September 1989. 275p. Order 
Number DE91627011. Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of the precipitate size on the corrosion resistance 
of Zircaloy 4 has been clearly evidenced. The growth kinetics of 
these second phase particles must be established in order to con- 
trol the oxide layer growth. A study using TEM and SEM associated 
with image analysis has been performed in order to determine the 
shape of the size distribution and to deduce the characteristic 
parameters of the population. The second step consisted in a com- 
parison of the experimental distributions with the theoretical one, 
calculated by Lifshitz, Slyozof, Wagner and Kahiweit for the Ost- 


wald ripening mechanism. The parameters of the growth, giving 
the evolution with time and temperature have been experimentally 
determined. This is compared with the cumulative annealing pa- 
rameter, generally used in Zirconium metallurgy to quantity the 
influence of thermal treatments. (author). 17 refs, 16 figs, 7 tabs. 


17523 (IWGFPT-—34, pp. 226-236) Recent activities to eluci- 
date the nodular corrosion phenomenon. Ogata, K. (Nippon 
Nuclear Fuel Development Co. Ltd., Oarai, Ibaraki (Japan)); Kubo, 
T.; Etoh, Y.; Fujii, N. International Atomic Energy Agency, Vienna 
(Austria). international Working Group on Water Reactor Fuel Per- 
formance and Technology. Sep 1990. (CONF-8909235—: Technical 
committee meeting on fundamental aspects of corrosion of 
zirconium-based alloys in water reactor environments, Portland, 
OR (USA), 11-15 Sep 1989). In Fundamenta/ aspects of corrosion 
on zirconium base alloys in water reactor environments: Proceed- 
ings of a technical committee meeting held in Portland, Oregon, 
USA, 11-15 September 1989. 275p. Order Number DE91627011. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Microscopic distributions of alloying elements in Zircaloy-2 speci- 
mens were statistically examined to investigated material factors 
affecting nodular corrosion behavior. While tin distribution was rela- 
tively uniform, the respective variance in iron, chromium and nickel 
distributions differed from specimen lot to lot, correlating with their 
nodular corrosion susceptibilities. A local area, deficient in iron, 
chromium and nickel, was proposed as a site of nodule nucleation. 
The 6-quench treatment could homogenize these elements, but the 
extent depended on the cooling rate. Other important factors in- 
cluded properties of the oxide film. Electrical resistivities were 
measured on the oxide films formed on zirconium plates having dif- 
ferent contents of iron. Analyses of the alternating current 
impedance measurements revealed duplex oxide layers for the 
steam oxide film with high and low resistivities in the vicinity of the 
oxide/metal interface and near the oxide surface, respectively. Ef- 
fects of irradiation on the nodular corrosion were also investigated 
by cross-sectional observations of the fuel cladding tubes irradiated 
in a BWR. The oxide nodule dimensions were correlated with the 
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irradiation conditions, such as time, heat rate and neutron flux, by 
multiple regression analyses. The maximum thickness depended 
on the heat rate and showed a saturating tendency with burnup. 
Transmission electron microscopy on the irradiated cladding tubes 
indicated irradiation-induced dissolution of alloying elements from 
intermetallic precipitates into the base metal. (author). 22 refs, 17 
figs, 3 tabs. 


17524 (IWGFPT-34, pp. 237-248) Influence of microstruc 
ture on 400 and 500 deg. C steam corrosion behaviour of 
Zircaloy 2 and Zircaloy 4 tubing. Andersson, T. (Sandvik Steel 
AB, Sandviken (Sweden)); Thorvaldsson, T. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Sep 1990. 
(CONF-8909235-: Technical committee meeting on fundamental 
aspects of corrosion of zirconium-based alloys in water reactor en- 
vironments, Portland, OR (USA), 11-15 Sep 1989). In Fundamental 
aspects of corrosion on zirconium base alloys in water reactor en- 
vironments: Proceedings of a technical committee meeting held in 
Portland, Oregon, USA, 11-15 September 1989. 275p. Order 
Number DE91627011. Source: OSTI; NTIS (US Sales Only); INIS. 
The operation conditions of modern light water reactors have im- 
posed increased demands on the material properties of the 
Zircaloy fuel cladding material. The major limiting factor in modern 
PWR’s, particularly in reactors with high coolant temperatures, has 
been found to be uniform corrosion implying growth of a uniform 
adherent oxide layer. Under BWR conditions, a nodular type of 
corrosion can occur. Nodular oxide growth of Zircaloy is related to 
oxygen content in the coolant and is unique to BWR's. Effects of 
heat treatments on the microstructure of Zircaloy cladding tubes 
and on the in-pile and out-of-pile corrosion rate have been exten- 
sively studied during the last decade. It has been shown that the 
corrosion behaviour is correlated to the size and distribution of the 
intermetallic precipitates in the material. This paper gives more re- 
cent results showing relationships between heat treatments of 
Zircaloy tubing, intermetallic particle size distributions and corrosion 
rates in autoclave testing at 500 and 400 deg. C. TEM investiga- 
tions and autoclave test data show that the average particle size in 
Zircaloy-2 should be less than 0.05 um to avoid nodule formation 
in 500-520 deg. C autoclave testing. The corrosion behaviour of 
Zircaloy-4 in 400 deg. C autoclave testing can be modelled with an 
annealing parameter model. A sharp transition from high to low 
corrosion rate occurs after a minimum cumulative heat treatment is 
reached. Large intermetallic particle sizes correspond to low corro- 
sion rate in 400 deg. C. autoclave testing and small particles to 
high corrosion rate when considering the extreme ends of the an- 
nealing parameter range. In the transition region from high to low 
corrosion rate, a region where the average particle size in Zircaloy- 
4 is about 0.1 um as measured in TEM, there is no correlation 
between particle size and corrosion rate indicating that the matrix 
content of solute plays an important role in the corrosion process. 


17525 (IWGFPT-34, pp. 249-254) Corrosion behaviour and 
oxide characterization of surface treated Zr-1%Nb_ tuel 
cladding tubes. Planman, T. (Technical Research Centre of Fin- 
land, Espoo (Finland)); Vaittinen, M.; Moisio, J. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Sep 1990. 
(CONF-8909235-—: Technical committee meeting on fundamental 
aspects of corrosion of zirconium-based alloys in water reactor en- 
vironments, Portland, OR (USA), 11-15 Sep 1989). In Fundamental 
aspects of corrosion on zirconium base ailoys in water reactor en- 
vironments: Proceedings of a technical committee meeting held in 
Portland, Oregon, USA, 11-15 September 1989. 275p. Order 
Number DE91627011. Source: OSTI; NTIS (US Sales Only): INIS. 

Different surtace treatments of nuclear fuel cladding tubes have 
been used to reduce the waterside corrosion during reactor opera- 
tion. The effects of surface treatment on the corrosion rate and 
oxide microstructure were examined with Zr-1%Nb and Zircaloy-2 
cladding tubes in autoclave tests. The testing temperature was 
335-350 deg. C and the water chemistry corresponded to that of 
Loviisa NPP (PWR). Six types of surface treatments were included 
in the tests for Zr-1%Nb tube, i.e. ground, electrolytically polished, 
pickled, autoclaved, anodized and thermally in air oxidized. The ox- 
ide thickness on the preoxidized specimens was about 0.3-0.7 um 
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before the autoclaving. Zircaloy-2 tube was used as the reference 
material. The corrosion rate was examined by measuring the 
weight gain. Oxide films were characterized with a scanning elec- 
tron microscope and by impedance measurements. Some results of 
these examinations are presented. (author). 8 refs, 10 figs, 4 tabs. 


17526 (IWGFPT-34, pp. 255-262) Fragema zirconium alloy 
corrosion behaviour and development. Thomazet, J. (Fragema, 
69 - Lyon (France)); Mardon, J.P.; Charquet, D.; Senevat, J.; Billot, 
P. International Atomic Energy Agency, Vienna (Austria). Interna- 
tional Working Group on Water Reactor Fuel Performance and 
Technology. Sep 1990. (CONF-8909235-: Technical committee 
meeting on fundamental aspects of corrosion of zirconium-based 
alloys in water reactor environments, Portland, OR (USA), 11-15 
Sep 1989). In Fundamental aspects of corrosion on zirconium base 
alloys in water reactor environments: Proceedings of a technical 
committee meeting held in Portland, Oregon, USA, 11-15 Septem- 
ber 1989. 275p. Order Number DE91627011. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper outlines the program set up to improve cladding re- 
sistance to waterside corrosion. The French industrial partners 
(FRAGEMA, CEZUS, ZIRCOTUBE, FBFC) and the CEA are taking 
part in this program with the cooperation of EDF when new prod- 
ucts are loaded into power reactors. The current product exhibits 
satisfactory corrosion behavior up to rod burnups close to 60,000 
MWdttU, even under demanding conditions (severe thermal/ 
hydraulic environment, load follow). However, the burnup objec- 
tives for the coming decade (60,000 MWd/tU region average) call 
for upgrading of the current product to guarantee that the high- 
reliability target is reached. The cladding improvements center on 
optimization of the Zircaloy-4 alloy and on the use of new alloys. 
The program makes intensive use of autoclaves and out of pile 
loops and a comparative analysis between these tests and post- 
irradiation results will make it possible to optimize the various 
products by means of out of pile tests. The first comparative auto- 
clave/loop results are accordingly presented. (author). 6 refs, 9 
figs. 


17527 (IWGFPT-34, pp. 262-272) Effect of microstructure 
on the corrosion of Zr-2.5Nb alloy. Urbanic, V.F. (Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Gilbert, R.W. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Water Reactor Fuel Per- 
formance and Technology. Sep 1990. (CONF-8909235-: Technical 
committee meeting on fundamental aspects of corrosion of 
zirconium-based alloys in water reactor environments, Portland, 
OR (USA), 11-15 Sep 1989). In Fundamental aspects of corrosion 
on zirconium base alloys in water reactor environments: Proceeo- 
ings of a technical committee meeting held in Portland, Oregon, 
USA, 11-15 September 1989. 275p. Order Number DE91627011. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Zr-2.5Nb alloy is used as a pressure tube material in CANDU re- 
actors. Tests in high temperature water and steam have shown that 
corrosion of Zr-2.5Nb is very sensitive to changes in microstruc- 
ture. Highest corrosion rates are generally seen on martensitic 
Structures in beta-quenched material, however, lower rates are ob- 
tainable with Widmanstatten structures produced by cooling more 
slowly from the beta region. Corrosion resistance can be substan- 
tially improved by ageing beta-quenched structures at temperature 
below the monotectoid temperature of 610 deg. C. Further 
improvements can be realized by quenching from the two-phase al- 
pha plus beta phase field and introducing cold work between the 
quenching and ageing treatments. The presence of equilibrium 
alpha zirconium and the precipitation of beta niobium from the su- 
persaturated alpha prime martensitic structure both appear to 
contribute to lowering the corrosion rate. Improvements in corro- 
sion resistance are also observed when extruded and cold worked 
pressure tubes are thermally aged at 400-500 deg. C. The im- 
provements seem to correlate with the eventual decomposition of 
the beta zirconium phase to the more stable alpha zirconium plus 
beta niobium phases. The quenched, cold-worked and aged mate- 
rial as well as the extruded and cold worked material both undergo 
microstructural changes during fast neutron irradiation at reactor 
operating temperatures. Both show a fine distribution of beta nio- 
bium precipitates within the alpha zirconium grains. Their absence 
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before irradiation and the inability to precipitate such particles by 
thermal ageing alone suggest that they are induced by the fast 
neutron irradiation. Additional precipitation in the alpha-prime ma- 
trix of the quenched, cold worked and aged material is also seen 
following irradiation at reactor temperatures. (Abstract Truncated) 


17528 (JAERI-M-90-186) High-speed tensile tests on the 
material for the capsule in the shock structural tests. Tanzawa, 
Sadamitsu (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Fujishiro, Toshio; Yoshie, 
Shinji; lwasaki, Morihiro. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Oct 1990. 17p. (In Japanese). Order Number 
DE91772226. Source: OSTI; NTIS (US Sales Only); INIS. 

Shock structural tests of the NSRR experimental capsule have 
been performed simulating the shock pressure wave generated by 
the fuel failure at a reactivity initiated accident with slow explosives. 
And the analysis of the test results is being performed using analy- 
sis code. In the analysis, it is impossible to get accurate results if 
the stress-strain curve based on the static tensile test is used, due 
to the large strain speed in deformation by shock pressure. Then, 
the high-speed tensile tests have been performed using the same 
material as of the test capsule. As the results, it became clear that 
the yield stress increased approximately 20% in the strain speed 
range of 10-° ~ 2s—', but the tensile stress was not much af- 
fected by the strain speed as the yield stress was. (author). 


17529 (JAERI-M—90-237) JAERI Material Pertormance Data- 
base (JMPD); outline of the system. Yokoyama, Norio (Nuclear 
Energy Data Center, Tokai, Ibaraki (Japan)); Tsukada, Takashi; 
Nakajima, Hajime. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jan 1991. 111p. (in Japanese). Order Number 
DE91780332. Source: OSTI; NTIS (US Sales Only); INIS. 

JAERI Material Performance Database (JMPD) has been devel- 
oped since 1986 in JAERI with a view to utilizing the various kinds 
of characteristic data of nuclear materials efficiently. Management 
system of relational database, PLANNER was employed and sup- 
porting systems for data retrieval and output were expanded. 
JMPD is currently serving the following data; (1) Data yielded from 
the research activities of JAERI including fatigue crack growth data 
of LWR pressure vessel materials as well as creep and fatigue 
data of the alloy developed for the High Temperature Gas-cooled 
Reactor (HTGR), Hastelloy XR. (2) Data of environmentally 
assisted cracking of LWR materials arranged by Electric power Re- 
search Institute (EPRI) including fatigue crack growth data (3000 
tests), stress corrosion data (500 tests) and Slow Strain Rate 
Technique (SSRT) data (1000 tests). In order to improve user- 
friendliness of retrieval system, the menu selection type procedures 
have been developed where knowledge of system and data struc- 
tures are not required for end-users. In addition a retrieval via 
database commands, Structured Query Language (SQL), is sup- 
ported by the relational database management system. In JMPD 
the retrieved data can be processed readily through supporting 
systems for graphical and statistical analyses. The present report 
outlines JMPD and describes procedures for data retrieval and 
analyses by utilizing JMPD. (author). 


17530 (JINR-E-14-89-22) Depth profiling of iron concentra- 
tion in Fe-Ni structure with PIXE method. Kobzev, A.P. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics); Sandrik, R.; Il’khamov, R.A. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Neutron Physics. 1989. 11p. Order 
Number DE91629487. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods. 

The depth distribution of iron in the Fe-Ni structure was studied 
by applying the PIXE method. The probing depth of the sample 
was selected by means of proton energy variation. A concentration 
profile was calculated by modelling the dependence of the experi- 
mental X-ray yield on proton energy. The effect of the secondary 
excitation of iron by K, radiation of nickel was taken into account 
for the sharply nonuniform depth distribution of iron concentration / 
it varies from less than 1% on the surface to some tens percents 
at a depth of 10-15.m. The method allows one to determine the 
concentration profile of iron with a relative error of about 10% near 
the sample surface and not less than 30% at a depth of 15um. 17 
refs.; 5 figs.; 1 tab. 





17531 (KAERI/RR-838/89) Radiation damages in nuclear 
reactor components: Analysis of radiation embrittlement of 
PWR pressure vessel welds. Choi, Sun Pil (Korea Advanced En- 
ergy Research Inst., Daeduk (Republic of Korea)); Hong Jun Hwa; 
Nho Kye Hoe. Korea Atomic Energy Research Inst., Daeduk (Re- 
public of Korea). Jan 1990. 41p. (In Korean) Order Number 
DE91629543. Source: OSTI; NTIS (US Sales Only); INIS 

It has been already shown in the annual report, KAERI/RR-449- 
2/84, that the Charpy impact data shows the Debye characteristics 
due to a thermally activating relaxation process between the brittle 
and the ductile states of a material and is therefore characterized 
by three quantities such as the activation energy, the characteristic 
temperature, and the relaxation strength. The method has been 
applied for analyzing a number of available Charpy impact data 
[EPRI N-2428 (June 1982)] of pressure vessel weld materials (SA 
302 B, SA 508, and SA 533 B-1 welds) and the folloiwing results 
are obserbed. The most Charpy data have shown the Debye char- 
acteristics except a few unusual cases. And the activation energy 
of unirradiated welds has two values, that is, approximately 1.66 x 
10-2° Joule and 2.4 x 10-?° Joule. In the most cases, these val- 
ues are changed after irradiation, that is, 1.66 x 10-®° Joule is 
changed to 2.4 x 10-2° Joule or 3.0 x 10-2° Joule. However, in 
some cases, these values are not changes in the characteristic 
temperature and the relaxation strength with respect to the neutron 
fluence are too scattered to obtain empirical trends, so that the 
more sophisticated technique such as the internal friction should be 
used to study the irradiation effects instead of the Charpy impact 
test. (author). 


17532 (KAERI/RR-866/89) A study of nuclear materials by 
neutron scattering. Kim, Huhn Jun (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)); Kim, Yong Chil; Chun, 
Byung Chil; Lee, Chang Hee; Seong, Baek Seok: Lee, Jung Soo; 
Shim Hae Seop; Choi, Byung Hoon; Ho, Jong Wha. Korea Atomic 
Energy Research Inst., Daeduk (Republic of Korea). Feb 1990. 
64p. (In Korean). Order Number DE91629488. Source: OST]; 
NTIS (US Sales Only); INIS. 

Following studies on fiber and sheet texture of hexagonal crystal 
system in 1988, work has been extended to tube texture. Using the 
zircaloy-4 fuel cladding of Wolsung-type reactor as specimen, six 
pole figures for different crystallographic planes were measured by 
neutron diffraction and analysed using TXSHTH code. For zircaloy 
sheet, tube and elastic constants etc., were also evaluated from 
ODF. In order to investigate order-disoredr transition behavior of 
(Fe,Ni)3V intermetallic compound, a candidate for reactor material 
with high temperature reinforcement and swelling resistance, neu- 
tron diffraction pattern was measured for several samples annealed 
at various temperature below and above T,. By comparing intensity 
ratio for fundamental and super lattice line, long range ordering 
was determined and compared with Cowley’s theoretical anticipa- 
tion. (author) 


17533 (KAPL-4722) The microstructure and tensile proper- 
ties of nitrogen containing vacuum atomized Alloy 690. Fuchs, 
G.E.; Hayden, S.Z. Knolls Atomic Power Lab., Schenectady, NY 
(USA). Feb 1991. 13p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC12-76SN00052. Order Number 
DE91010695. Source: OSTI; NTIS; GPO Dep. 

The mechanical properties and microstructure of a heat of nitro- 
gen containing vacuum atomized A690 have been characterized. 
Although wrought A690 exhibits extensive grain growth during solu- 
tion annealing heat treatments, only limited grain growth was 
observed in P/M690Nz. The presence of the nitrogen in the P/ 
M6S90N>, resulted in the formation of a fine dispersion of Ti(C,N) 
which limited grain growth during elevated temperature exposures. 
The yield and ultimate tensile strength of the P/M690N2 was signif- 
icantly greater than wrought A690 and elevated temperature 
exposures did not greatly affect the properties of the P/M690N2. 
Although the P/M690N, did exhibit appreciably higher strengths 
than wrought A690, the ductility was not adversely affected. In gen- 
eral, the resulting microstructure and, hence, mechanical properties 
of the P/M690N> were very stable, uniform, and reproducible, even 
after long-term elevated temperature exposures of up to 24 hours 
at 1100°C. 14 refs., 5 figs., 1 tab. 
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17534 (LA-UR-91-965) A forest model of latent hardening 
and its application to polycrystal deformation. Kocks, U.F. (Los 
Alamos National Lab., NM (USA)); Franciosi, P.; Kawai, M. Los 
Alamos National Lab., NM (USA). [1990]. 13p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-9009236—4: 9. international conference on textures of ma- 
terials, Avignon (France), 17-21 Sep 1990). Order Number 
DE91009964. Source: OSTI; NTIS; GPO Dep. 

This paper means to assess latent hardening effects on large- 
scale polycrystal deformation on the basis of the dislocation theory 
of plastic flow and of a wide variety of experimental observations 
on single crystals. The qualifier large-scale is introduced to elimi- 
nate effects during the earliest stages of flow, where mono- and 
polycrystals behave differently: the authors will not consider easy 
glide in single crystals; and they will not consider the gradual tran- 
sition, over perhaps ten times the elastic strain, to polyslip in 
polycrystals; or, for that matter, initial Lueders-type deformation in 
polycrystals. In terms of dislocation theory, they will consider the 
flow stress to mean the percolation limit of dislocations in areal 
glide. Dislocation theory will be used at a rather gross level. Expe- 
rience has shown that many of the details of the interactions 
between dislocations and of their arrangement are of surprisingly 
little influence on macroscopic plastic behavior. They will present a 
latent hardening model that is based on the well established forest 
model of flow stress and strain hardening. They will present a la- 
tent hardening model that is based on the well established forest 
model of flow stress and strain hardening. They will then assess 
various pieces of experimental and theoretical evidence that limit 
the number and magnitude of the parameters and predict the 
direction in which they might depend on stacking-fault energy. Fi- 
nally, they will summarize results obtained by polycrystal simulation 
in which the model was implemented. They show only marginal ef- 
fects, and only in certain cases. 


17535 (LA-UR-91-1381) Connections between magnetism 
and superconductivity in UBe13 doped with thorium or boron. 
Heffner, R.H. (Los Alamos National Lab., NM (USA)); Ott, H.R.; 
Schenck, A.; Mydosh, J.A.; MacLaughlin, D.E. Los Alamos National 
Lab., NM (USA). Jun 1991. 24p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract W-7405-ENG-36. (CONF-910608—1: 
5. joint magnetism and magnetic materials (MMM/INTERMAG) 
conference, Pittsburgh, PA (USA), 18-21 Jun 1991). Order Number 
DE91011416. Source: OST!; NTIS; INIS; GPO Dep. 

Magnetism and superconductivity appear to be intimately con- 
nected in the heavy electron (HE) superconductors. For example, it 
has been conjectured but not proven that the exchange of antifer- 
romagnetic spin fluctuations are responsible for pairing in HE 
superconductors. In this paper we review recent results in 
U,_,Th,Be;3, where specific heat, lower critical fied and zero-field 
uSR measurements reveal another second-order phase transition 
to a state which possesses small-moment magnetic correlations for 
0.019 < x < 0.043. We present a new phase diagram for 
(U,Th)Be,3 which indicates that the superconducting and magnetic 
order parameters are closely coupled. A discussion of the nature of 
the lower phase is presented, including the consideration of a pos- 
sible magnetic superconducting state. When UBe,3 is doped with 
B (UBe,2.97Bo.o3) the Kondo temperature is decreased and the 
specific heat jump at the superconducting transition temperature is 
significantly enhanced. However, u.SR measurements reveal no 
magnetic signature in UBe,2 97Bpo.93, unlike the case for Th doping. 
The correlation between changes in the Kondo temperature and 
changes in the superconducting properties induced by B doping 
provide evidence for the importance of magnetic excitations in the 
superconducting pairing interaction in UBe,3. 


17536 (LBL-29395) The cryogenic mechanical properties 
of Vintage Ill A-Cu-Li-Zr alloy 2090-T81. Chu, D.; Morris, J.W. 
Jr. Lawrence Berkeley Lab., CA (USA). Feb 1991. 24p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC03- 
76SF00098. (CONF-910202-15: Annuai meeting and exhibition of 
the Minerals, Metals and Materials Society (TMS), New Orleans, 
LA (USA), 17-21 Feb 1991). Order Number DE91011897. Source: 
OSTI; NTIS: GPO Dep. 

The cryogenic mechanical properties of a 12.7 mm (0.5 in.) Vin- 
tage Ill 2090-T81 (Al-3.05Cu-2.16Li-0.11Zr in weight percent) plate 
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material are studied. The results indicate that the through-thickness 
and in-plane anisotropies in the yield strength of Vintage | 2090- 
T81 are reduced in the Vintage Ili material by utilizing a partial 
recrystallization step during the thermomechanical processing, but 
at some cost to the elongation and cryogenic fracture toughness. 
Sharp discontinuities in the microstructure resulting from this ther- 
momechanical treatment give rise to distinct differences in the 
mechanical behavior between those regions that undergo recrystal- 
lization and those that do not. The reduced ductility observed in 
Vintage ||| 2090-T81 relative to Vintage | 2090-T81 is a result of an 
overall decrease in slip homogeneity and subsequent work harden- 
ing ability, while the reduced cryogenic toughness is due in part to 
the disruption of the monolithic unrecrystallized grain structure pre- 
viously observed in Vintage | 2090-T81. A comparative study 
between the microstructural and mechanical properties of the two 
vintages of 2090 indicates that a fully unrecrystallized structure is 
essential for excellent cryogenic toughness. 37 rets., 15 figs., 1 
tab. 


17537 (LBL-29522) Study of the effect of reactive element 
addition by implanting metal ions in a pre-formed oxide layer. 
Hou, P.Y. (Lawrence Berkeley Lab., CA (USA)); Brown, 1.G.; 
Stringer, J. Lawrence Berkeley Lab., CA (USA). Sep 1990. 16p. 
Sponsored by Electric Power Research Inst., Palo Alto, CA (USA). 
DOE Contract AC03-76SF00098. (CONF-900936-28: 7. interna- 
tional conference on ion beam modification of materials, Knoxville, 
TN (USA), 9-14 Sep 1990). Order Number DE91011916. Source: 
OSTI; NTIS; INIS. 

The influence of ion-implanted Y, Hf, Zr and Cr on the oxidation 
behavior of a Ni-25 wt % CR alloy at 1000°C has been investi- 
gated. The implantation dosage was 5 x 10'® ions/em*. Two 
methods of implantation have been used. One was to implant ions 
directly into a clean alloy surface; the other was to implant into an 
approximately 0.6 wm thick CroO3 layer formed at 1000°C on the 
alloy. in neither case did the Cr implantation show any beneficial 
effects. Implantations of Y, Hf and Zr produced all the reactive ele- 
ment effects, i.e. reduction in oxidation rate, elimination of base 
metal oxide formation and improvement in scale adhesion, only iff 
the ions were initially implanted in the alloy. When the ions were 
implanted in a preformed oxide, the subsequent oxidation process 
was altered to the same degree as before, but the scale adhesion 
was not affected. Implications of these results to the mechanism of 
the reactive element effect are discussed. 10 refs., 4 figs. 


17538 (LBL—-29705) Novel metal ion surtace modification 
technique. Brown, |.G.; Godechot, X.; Yu, K.M. Lawrence Berkeley 
Lab., CA (USA). Oct 1990. 9p. Sponsored by USDOE, Washing- 
ton, DC (USA): Electric Power Research Inst., Palo Alto, 
CA (USA). DOE Contract AC03-76SF00098. Order Number 
DE91010228. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe a method for applying metal ions to the near- 
surface region of solid materials. The added species can be 
energetically implanted below the surface or built up as a surface 
film with an atomically mixed interface with the substrate; the metal 
ion species can be the same as the substrate species or different 
from it, and more than one kind of metal species can be applied, 
either simultaneously or sequentially. Surface structures can be 
fabricated, including coatings and thin films of single metals, tai- 
lored alloys, or metallic multilayers, and they can be implanted or 
added onto the surface and ion beam mixed. We report two simple 
demonstrations of the method: implantation of yttrium into a silicon 
substrate at a mean energy of 70 keV and a dose of 1 x 10'€ 
atoms/cm®, and the formation of a titanium-yttrium multilayer struc- 
ture with ion beam mixing to the substrate. 17 refs., 3 figs. 


17539 (LBL-30119) Magnetic instability in Ce heavy 
fermion compounds. Flouquet, J. (C.N.R.S., BP 166 X, 38042 
Grenoble-Cedex (France)); Haen, P.; Lejay, P.; Morin, P.; Jaccard, 
J.; Schweizer, J.; Vettier, C.; Fisher, R.A.; Phillips, N.E. Lawrence 
Berkeley Lab., CA (USA). Apr 1990. 20p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00098. (CONF- 
90041 84-3: 25. Yamada conference on magnetic phase 
transitions, Osaka (Japan), 13-16 Apr 1990). Order Number 
DE91011869. Source: OSTI; NTIS: GPO Dep. 

Different types of cerium heavy fermion compounds are dis- 
cussed: cubic antiferromagnetic ground states (CeAl,, CePbs, 
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Celng) and Pauli paramagnetic ground states (CeSn3, CeRu2Siz). 
Applying external variables such as pressure or magnetic field re- 
store a localized Fermi liquid state. Special attention is paid to 
CeRu2Siz which is approaching a singular magnetic instability for T 
— 0. Comparison between pressure and alloying effects empha- 
size the important role of the itineracy of the 4f electrons at the 
magnetic instability. 25 refs., 6 figs. 


17540 (LBL-30277) Microstructure and electromigration ef- 
fects in Al and Al alloy thin films. Sanchez, J.E. Jr. Lawrence 
Berkeley Lab., CA (USA). Jan 1991. 132p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO3-76SF00098. Order 
Number DE91011864. Source: OSTI; NTIS; GPO Dep. 

The evolution of the microstructure of sputtered Al and Al-2% Cu 
thin films and interconnects has been studies as a function of 
thermal treatments and accelerated electromigration testing. Trans- 
mission electron microscopy (TEM), scanning electron microscopy 
(SEM) and focussed ion beam (FIB) orientation contrast techniques 
were used for detailed microstructural analyses of median grain 
size, grain size distribution, precipitate size and morphology, and 
electromigration induced voids and hillocks in planar thin films and 
patterned conductors. The as deposited Al grain size was shown to 
be a function of deposition time and substrate heating during depo- 
sition. Thermally activated Al grain growth during anneals between 
345°C and 472°C for 5 and 15 minutes produced a kinetic growth 
parameter of 1/8. This low rate process was described as due to 
‘saturated’ growth for these annealing conditions. All grain distribu- 
tions studied were found to be lognormally distributed, independent 
of annealing conditions. As a result of these anneais, CuAl, (© 
phase) precipitate morphologies were categorized into two main 
types. At the higher anneal temperatures, complete © phase disso- 
lution at temperature and subsequent heterogeneous precipitation 
on cooling produced elongated © particles along grain boundaries. 
Alternately, at 345°C and below, a blocky © phase at grain triple 
points was produced by Ostwald coarsening during the anneal pro- 
cess. The results of a © phase coarsening study at 310°C included 
a kinetic rate parameter of approximately 1/3 to 1/4. This was de- 
scribed as characteristic of boundary particle coarsening where the 
diffusion pathways are grain boundaries. 146 refs., 68 figs., 7 tabs. 


17541 (MPA—03/1990) Crack-arrest tests with rotating 
disks. Final report. Griesinger, H.; Kraemer, D.; Roos, E. Stuttgart 
Univ. (Germany, F.R.). Staatliche Materialpruefungsanstalt; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). Mar 1990. 189p. (in German). Contract BMFT 1500765. Or- 
der Number DE91782167. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The project reported was intended to yield crack arrest data by 
means of experiments with disks with radial toughness gradients, 
subjected to centrifugal forces and/or thermal loads. The data were 
to be compared with the corresponding data obtained for CT speci- 
mens. Thus, information was to be obtained on a dependence of 
crack arrest data on the stress state, and on the question of 
whether and to what extent crack arrest characteristics can be re- 
garded as materials prameters. For the experiments, composite 
disks were selected (outer radius 600 mm, 100 mm thick) made of 
the tough material 20 MnMoNi 55, and modified by means of the 
MHKW remelting process so as to contain an inner ring consisting 
of the brittle 100 Cr6é, to serve as a crack starter. The disks had 
two radial initial notches of cracks, starting from the internal bore. 
(orig./MM). 


17542 (MPA-05/1989) The influence of welding and post 
heat treatment parameters on the diftusion and precipitation 
processes in dissimilar metal joints of a 1% and a 12% Cr- 
steel. Final report. Kullik, M.; Katerbau, K.H. Stuttgart Univ. 
(Germany, F.R.). Staatliche Materialpruefungsanstalt; Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany, F.R.). 
May 1989. 114p. (in German). Contract COST 505 D18;BMFT 
03K05120;MPA 8420 00 000. Order Number DE91773658. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The influences of different weld metals, welding processes and 
post weld heat treatments (PWHT) on mechanical properties, car- 
bon diffusion and precipitation processes were investigated by 
studying dissimilar metal welds between the cast steel GS-17 Cr- 
MoV 5 11 (1% Cr) and the steel X 20 CrMoV 12 1 (12% Cr). By 





means of tensile and impact tests, metallographic investigation, 
hardness measurements, electron beam X-ray microanalysis and 
transmission electron microscope examination changes in the 
welded joints were shown after different PWHT’s as well as after 
creep tests. It was found that the joint with a 5% CrMoV-weld 
metal shows higher yield and rupture strength than the joint with a 
12% CrMoV-weld metal. With increasing heat input during PWHT 
the strength decreases for both welds, but always remains higher 
than the values of the base materials. During PWTH as well as 
during service at elevated temperatures carbon diffuses from the 
lower chromium material to the higher chromium material. Width 
and carbon concentration of the carburized and decarburized 
zones depend on the heat input. A simple diffusion model was de- 
veloped to describe the carbon profile for any annealing time and 
temperature. The consequence of the decarburization is a mi- 
crostructural change in the heat effected zone of the cast steel. 
During longer annealing the fine M2C-carbides dissolve and coarse 
M.C-crbides form, resulting in a lower creep ductility of this zone. 
(orig.) With 19 refs., 15 tabs., 104 figs. 


17543 (MPA-12/1988) Investigation of the structural forma- 
tion, toughness and strength of the heat affected zone by 
means of weld simulated specimens of 1% CrMoV steel. Final 
report. Theofel, H.; Maile, K. Stuttgart Univ. (Germany, F.R.). 
Staatliche Materialpruefungsanstatt; | Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). Dec 1988. 
34p. Contract COST 505 D17;MPA 843 000;BMFT 03K05088. Or- 
der Number DE91773694. Source: OSTI; NTIS (US Sales Only). 
The aim of the project was to determine the creep deformation 
and creep rupture behaviour of different microstructures from the 
heat affected zone. They were produced in larger volumes by over- 
heating simulations. In the creep tests, which had all been carried 
out at a temperature of 550deg C, maximum test durations of 15 
000 h were reached. Creep diagrams for rupture and for elonga- 
tions of 0.2 and 1% are shown. Diagrams, in which the determined 
values for creep rupture strength were plotted versus the peak 
temperature of overheating simulation are presented. They reveal 


that the isochrones in a range of approx. 800 to 1100deg C fall be- 
low the scatterband of the base material. The minimum creep rate 
of the simulated structures differs up to factor 250 at same applied 
stress. (orig.). 


17544 (ORNL/FTR-3882) [High-temperature ordered inter- 
metallic alloys}: Foreign trip report, February 25—-March 26, 
1991. Liu, C.T. Oak Ridge National Lab., TN (USA). 10 Apr 1991. 
20p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91010927. Source: OSTI; 
NTIS; GPO Dep. 

The traveler was invited to tour through and provide technical 
guidance for the Japan National Project on High-Temperature Or- 
dered Intermetallic Alloys, which was sponsored by MITI, Japan. 
The traveler stayed in Japan for three weeks and visited a total of 
nine research institutes and industrial laboratories active in inter- 
metallic research. During the visit, the traveler learned of the 
recent research and development of two intermetallic model 
materials—titanium aluminide (TiAl) and niobium aluminide (Nb3Al) 
selected by MITI. The traveler also gave lectures on recent ad- 
vances in ordered intermetallic alloys with emphases on brittle 
fracture and ductility improvement. The MITI's project has provided 
leadership and stimulated interest in intermetallic research and de- 
velopment among Japan industries. 


17545 (ORNL/TM-11734) Casting of HgCdTe: Part 1, Ther- 
mophysical property values. Alexiades, V. (Oak Ridge National 
Lab., TN (USA)). Oak Ridge National Lab., TN (USA). Mar 1991. 
19p. Sponsored by National Aeronautics and Space Administration, 
Washington, DC (USA); Tennessee State Government, Nashville, 
TN (USA). DOE Contract AC05-840R21400. Contract H-80582B. 
Order Number DE91010724. Source: OSTI; NTIS; GPO Dep. 
Mercury-Cadmium-Telluride is a technologically important elec- 
tronic material, used primarily as an infrared-detector. In such 
applications, large crystals of uniform concentration are desirable, 
which is difficult to achieve when the crystal is grown under gravity. 
Modeling and numerical simulation can help us gain insight, in the 
interpretation of experiments, and in designing future earth-bound 
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and microgravity experiments. In this report we present a compila- 
tion of the relevant thermophysical properties of the pseudo-binary 
(HgTe); _,(CdTe)x, as functions of composition, x, and temperature, 
for both the solid and liquid phases, at the high temperatures 
(600—1100°C) relevant in the casting process. 13 refs., 7 figs., 1 
tab. 


17546 (ORNL/TM-11753) Casting of HgCdTe: Part 2, 
Conduction-diffusion model and its numerical implementation. 
Alexiades, V. (Oak Ridge National Lab., TN (USA)). Oak Ridge 
National Lab., TN (USA). Mar 1991. 24p. Sponsored by National 
Aeronautics and Space Administration, Washington, DC (USA); 
Tennessee State Government, Nashville, TN (USA). DOE Con- 
tract AC05-840R21400. Contract H-80582B. Order Number 
DE91010683. Source: OSTI; NTIS; GPO Dep. 

HgCdTe is a technologically important electronic material for 
which large crystals of uniform composition are desirable. This is 
very difficult to achieve when the crystal is grown under gravity, so 
it is important to understand the details of the crystal growth pro- 
cess both qualitatively and quantitatively. In this report we present 
the first stage of the effort towards a detailed macroscopic model 
of the casting process, and its numerical simulation: the basic cou- 
pled conduction-diffusion model of the solidification process with 
constitutional supercooling and its numerical implementation. A 
compilation of all the revelant thermophysical properties of the 
pseudo-binary (HgTe), _,(CdTe)x, as functions of composition x and 
temperature, is presented in Part 1. Simulation experiments will be 
temperature will be presented in Part 3. 16 refs., 4 figs., 2 tabs. 


17547 Method for improving weldability of nickel aluminide 
alloys. Sikka, V.K. To Dept. of Energy. 25 Aug 1989. USA Patent 
patent application 7-398,575. 12p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC05-840R21400. Order 
Number DE91011623. Source: OSTI; NTIS; GPO Dep. 

A process for cleaning the surface of aluminides to prepare them 
for welding by first washing the surface to be welded with a chemi- 
cal that removes aluminum, an inhibitor to strong welds. 


17548 Method and device tor controlling plume during laser 
welding. Fuerschbach, P.W.; Jellison, J.L.; Keicher, D.M.; 
Oberkampf, W.L. To Dept. of Energy. 25 Aug 1989. USA Patent 
patent application 7-398,577. 20p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC04-76DP00789. Order Number 
DE91011621. Source: OSTI; NTIS; GPO Dep. 

A method and apparatus for enhancing the weidment of a laser 
welding system is provided. The laser weld plume control device is 
provided as a cylindrical body defining an upside-down cone cavity, 
the upper surface of the body circumscribing the base of the cone 
cavity, the vertex of the cavity forming an orifice which converts the 
flow of gas, directed through inlets in the upper surface of the body 
through channels in the wall of the body, from radial flow to an ax- 
isymmetric gas jet perpendicular to the surface of the weldment in 
a direction opposite to the direction of the laser beam. The orifice 
of the control device is concentrically located with respect to the 
laser beam and the plume which forms as a result of the welding 
operation. 6 figs. 


17549 (PNL-SA-17748) The oxidation of TaBe,. and 
NbBe,. coatings on niobium. Courtright, E.L. Pacific Northwest 
Lab., Richland, WA (USA). Jan 1990. 20p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO6-76RL01830. (CONF- 
900160-5: 14. annual conference on composites and advanced 
ceramics, Cocoa Beach, FL (USA), 14-17 Jan 1990). Order Num- 
ber DE91011330. Source: OSTI; NTIS; GPO Dep. 

The oxidation behavior of tantalum and niobium beryllide 
coatings on niobium were evaluated. Intermetallic bond layers con- 
sisting of IrgTa and IrszNb were used to butter the large thermal 
expansion mismatch between the beryilide coatings and underlying 
niobium substrate. All coatings were applied by Triode Sputtering 
except for a final environmental protection layer of stabilized 
zirconia deposited by RF Diode using a ceramic target. Severe de- 
lamination and spalling occurred during cyclic oxidation exposure, 
even at temperatures as low as 925°C, indicating that the bond 
layer did not prevent the differential expansion stresses from 
reaching the delamination failure threshold, particularly at the 
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edges and corners. Hot pressed samples of the two beryllide com- 
pounds were also exposed to a similar cyclic oxidation history, but, 
in contrast to the coatings, exhibited excellent oxidation resistance 
to temperatures as high as 1370°C. 9 refs., 8 figs., 1 tab. 


17550 (PNL-SA-18654) Temperature effects on the 
strength and toughness of Be,.Nb. Bruemmer, S.M. (Pacific 
Northwest Lab., Richland, WA (USA)); Arey, B.W.; Henager, C.H. 
Jr.; Jacobson, R.E. Pacific Northwest Lab., Richland, WA (USA). 
Nov 1990. 7p. Sponsored by Department of Defense, Washington, 
DC (USA): USDOE, Washington, DC (USA). DOE Contract ACO06- 
76RL01830. (CONF-901105—-117: Fall meeting of the Materials 
Research Society, Boston, MA (USA), 24 Nov - 1 dec 1990). Order 
Number DE91010838. Source: OSTI; NTIS; GPO Dep. 

Strength and toughness of single-phase Be;2Nb has been as- 
sessed at temperatures from ambient to 1200 C using four-point 
bend and hardness tests. Vacuum-hot-pressed beryllide exhibits 
low bend strengths (~ MPa) and fracture toughnesses (~2.5 
MPa,/m) at temperatures up to 500°C. Measured bend strength 
then increases to maximum at 100 C. while Kic slowly increases 
through 110 C. Significant plastic deformation is only observed at 
1200 C for the test strain rate of 3 x 10-*s. Hardness values 
were found to remain relatively constant at temperatures up to 800 
C and then sharply decrease at higher temperatures. Results indi- 
cate that low toughness limits bend strength at temperatures below 
~1000 C and prompts the observed increase in strength at high 
temperatures. 12 rets., 4 figs. 


17551 (PNL-SA-18903) Modeling irradiation-induced grain 
boundary segregation in stainless steels. Simmonen, E.P.; 
Charlot, L.A.; Bruemmer, S.M. Pacific Northwest Lab., Richland, 
WA (USA). [1991]. 13p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC06-76RL01830. Order Number 
DE91010157. Source: OSTI; NTIS; GPO Dep. 

Irradiation-induced segregation of silicon and irradiation-induced 
depletion of chromium near grain boundaries are modeled to evalu- 
ate potential influences on irradiation-assisted stress corrosion 
cracking. Model calculations predict that significant silicon enrich- 
ments will be established at grain boundaries. However, predicted 
enrichments exceed measured enrichments. Calculations of chro- 
mium depletion are in accord with measured irradiation-induced 
chromium depletion near irradiated grain boundaries. Predicted 
grain boundary silicon concentrations are greater than a monolayer 
coverage and the enriched layer is less than 1 nm thick. Chromium 
concentrations are predicted to decrease by about 50% with a 
depletion width of several nm. Differences between irradiation- in- 
duced and thermally-induced grain boundary microchemistries are 
discussed and related to current understanding of interfacial chem- 
istry effects on IGSCC. 19 refs., 10 figs. 


17552 (PNL-SA-19072) Hydrogen embrittlement effects on 
tensile properties of tungsten heavy alloys. Dudder, G.B.; Gur- 
well, W.E. Pacific Northwest Lab., Richland, WA (USA). Feb 1991. 
8p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. (CONF-910202-13: Annual meeting and exhibi- 
tion of the Minerals, Metals and Materials Society (TMS), New 
Orleans, LA (USA), 17-21 Feb 1991). Order Number DE91011332. 
Source: OSTI; NTIS; GPO Dep. 

The strain rate sensitivities of 93 and 70% W heavy metal alloys 
are characterized in the hydrogen-charged and vacuum-outgassed 
conditions. In outgassed material, strength increases as ductility 
decreases with increased strain rate; however, for hydrogen- 
charged material, both ductility and strength increase with strain 
rate. Fracture morphology changes from characteristically ductile to 
brittle as strain rate increases. An integrated model is presented 
that illustrates the change in fracture behavior with strain rate for 
ductile, hydrogen-embrittled, and impurity-segregation embrittled 
material. 9 refs., 15 figs., 2 tabs. 


17553 (PSI-89) Temperature dependence of the dynamic 
fracture toughness of the alloy Incoloy 800 after cold work. 
Krompholz, K. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); 
Ullrich, G. Paul Scherrer Inst. (PSI), Villigen (Switzerland). Feb 
1991. 34p. (In German, English). Order Number DE91629544. 
Source: OSTI; NTIS (US Sales Only); INIS. 


268 ERA Vol. 16, No. 7 


Precracked charpy-V-notch specimens of the iron-nickel base al- 
loy Incoloy 800 in the as-received condition and after cold work 
have been tested using an instrumented impact tester (hammer) in 
the temperature range 293 < T/K < 1223. The specific impact en- 
ergies were determined by dial readings, from the integration of the 
load versus time and the load versus load point displacement dia- 
grams; in all cases the agreement was excellent. The specific 
impact energies and the impulses are correlated with the test tem- 
perature and with the degree of cold work, respectively. The 
dynamic fracture toughness values were determined following the 
equivalent energy approach. in all cases a distinct decrease of the 
mechanical properties in the range between the as-received state 
and after 5 % cold work was found. The temperature behaviour of 
the impact energies clearly reveals an increase of its value be- 
tween room temperature and 673 K. This increase is distinctly 
reduced after cold work. The dynamic fracture toughness de- 
creases with increasing temperature. The fracture surfaces clearly 
show elasto-plastic fracture behaviour of the material in the tem- 
perature regime investigated. (author) 19 figs., 3 tabs., 7 refs. 


17554 (PS+90) Empirical correlation between mechanical 
and physical parameters of irradiated pressure vessel steels. 
Tipping, P. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); Solt, 
G.; Waeber, W. Paul Scherrer inst. (PSI), Villigen (Switzerland). 
Feb 1991, 19p. Order Number DE91629651. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Neutron irradiation embrittlement of nuclear reactor pressure 
vessel (PV) steels is one of the best known. ageing factors of nu- 
clear power plants. If the safety limits set by the regulators for the 
PV steel are not satisfied any more, and other measures are too 
expensive for the economics of the plant, this embrittlement could 
lead to the closure of the plant. Despite this, the fundamental 
mechanisms of neutron embrittlement are not yet fully understood, 
and usually only empirical mathematical models exist to asses neu- 
tron fluence effects on embrittlement, as given by the Charpy test 
for example. In this report, results of a systematic study of a 
French forging (1.2 MD 07 B), irradiated to several fluences will be 
reported. Mechanical property measurements (Charpy tensile and 
Vickers microhardness), and physical property measurements 
(small angle neutron scattering - SANS), have been done on 
specimens having the same irradiation or irradiation-annealing- 
reirradiation treatment histories. Empirical correlations have been 
established between the temperature shift and the decrease in the 
upper shelf energy as measured on Charpy specimens and tensile 
stresses and hardness increases on the one hand, and the size of 
the copper-rich precipitates formed by the irradiation on the other 
hand. The effect of copper (as an impurity element) in enhancing 
the degradation of mechanical properties has been demonstrated; 
the SANS measurements have shown that the size and amount of 
precipitates are important. The correlations represent the first step 
in an effort to develop a description of neutron irradiation induced 
embrittlement which is based on physical models. (author) 6 figs., 
27 refs. 


17555 (SAND-89-1866C) Interfacial debonding in stainless 
steel/glass-ceramic seals. Knorovsky, G.A.; Brow, R.K.; Watkins, 
R.D.; Loehman, R.E. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 10p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO04-76DP00789. (CONF-901008-12: Fall 
meeting of the Minerals, Metals and Materials Society (TMS) on 
physical metallurgy and materials in conjunction with materials 
week and the material applications and services exposition, Detroit, 
MI (USA), 7-11 Oct 1990). Order Number DE91011326. Source: 
OSTI; NTIS; GPO Dep. 

Advanced pyrotechnic and electronic components can be fabri- 
cated from Ni-based superalloys with hermetic seals to matched 
thermal expansion coefficient lithium-silicate glass ceramics 
(LSGC). Prior studies have characterized the interfacial reactions in 
these systems necessary for good chemical bonding. Similar inter- 
facial reactions occur when LSGCs are bonded to 300-series 
stainless steel except that these seals debond on cooling to room 
temperature. We have found that Cr-depletion (from ~18 wt % to 
~5 wt %) from the steel causes an fcc-to-bcc phase transition that 
expands the interfacial grains and decreases their thermal expan- 
sion coefficient, putting the LSGC into tension, causing the seal to 





tail. Linear elastic finite element calculations performed on a micro- 
computer suggest that the volume expansion associated with the 
phase transformation has a predominant effect compared with the 
difference in expansion coefficients. 9 refs., 8 figs., 2 tabs. 


17556 (SAND—90-0791C) Reactive metal brazing of alu- 
minum nitride. Brow, R.K. (Sandia National Labs., Albuquerque, 
NM (USA)); Loehman, R.E.; Tomsia, A.P. Sandia National Labs., 
Albuquerque, NM (USA). [1990]. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
901008-10: Fall meeting of the Minerals, Metals and Materials 
Society (TMS) on physical metallurgy and materials in conjunction 
with materials week and the material applications and services ex- 
position, Detroit, MI (USA), 7-11 Oct 1990). Order Number 
DE91010867. Source: OSTI; NTIS; GPO Dep. 

The addition of titanium to eutectic braze compositions causes 
these alloys to readily wet and bond to A1N ceramics. Electron mi- 
croscopic characterizations of the metal-ceramic interfaces reveal 
the presence of TiN, along with other Ti- and Al-containing phases. 
The formation of such interfacial reaction products is an additional 
thermodynamic driving force for the creation of useful metal- 
ceramic bonds. 12 refs., 4 figs., 1 tab. 


17557 (SAND-90-0973C) Residual stresses in metal/ 
ceramic brazes: Effect of creep on finite element analysis 
results. Stephens, J.J.; Burchett, S.N.; Hosking, F.M. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1990]. 38p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-901008—11: Fall meeting of the Minerals, Metals and Mate- 
rials Society (TMS) on physical metallurgy and materials in 
conjunction with materials week and the material applications and 
services exposition, Detroit, MI (USA), 7-11 Oct 1990). Order Num- 
ber DE91011233. Source: OSTI; NTIS; GPO Dep. 

Creep-induced stress relaxation of a braze alloy can be an im- 
portant factor in successful processing of certain metal/ceramic 
braze joint geometries where there is a mismatch in thermal ex- 
pansion. The inclusion of a creep constitutive law in finite element 
analysis (FEA) codes makes it possible to calculate the effect of a 
particular cooling rate from the braze temperature on residual 
stresses in the ceramic. Valid calculations require a constitutive law 
for creep of the brazement which accurately predicts the minimum 
strain rate over a wide range of temperatures. Using data from pre- 
vious investigations on the creep of recrystallized Cu, we have 
developed minimum strain rate creep correlations at both high and 
intermediate temperatures for pure Cu. At the higher temperatures, 
a power law is used, with the activation energy obtained by regres- 
sion analysis quite close to the value of lattice self diffusion in Cu. 
At intermediate temperatures (350-600°C), we have found that the 
Garofalo sinh equation obtains the best fit to the data, with an acti- 
vation energy approximately equal to 2/3 of the activation energy 
for lattice diffusion, attributable to dislocation core diffusion. Results 
for FEA calculations of the residual stresses obtained in Cu braz- 
ing of a metallic feedthrough pin to a metallized alumina ceramic 
are presented using both time-independent and creep constitutive 
laws for pure Cu. At higher temperatures, the creep law predicts 
lower residual stresses in the alumina compared to the elastic/ 
plastic constitutive law. However, at lower temperatures, the results 
obtained with the elastic/plastic constitutive law indicate lower 
stress levels in the ceramic compared to the predictions obtained 
with the various creep constitutive relations. The lower temperature 
results are discussed in the context of primary creep behavior. 23 
refs., 14 figs. 


17558 (SAND—90-2433) Penetration in metal targets: A nu- 
merical and experimental study of the metal-tack fastener 
applied to high strength steels. Hoffman, E.L. Sandia National 
Labs., Albuquerque, NM (USA). Feb 1991. 32p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91011256. Source: OSTI; NTIS; GPO Dep. 

A dynamic finite element analysis was performed to study the 
penetration mechanics of a commercial fastener called Metal- 
Tack®. This study evaluated the fastener and identified parametric 
changes required for attachment to AIS! 1070 steel (R, = 26), a 
material harder than the fastener was designed for. A set of 
baseline calculations was performed to evaluate the fastener's per- 
formance in yellow brass. a much softer material. The analysis 
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indicated that a driving energy of 3.03 ft-lbs was required to drive 
the tack into yellow brass. Excellent correlation of this model with 
experimental data provided confidence for applying the model to 
AISI 1070 steel. Tack pertormance was investigated with respect to 
variations in driving energy and tack strength. The results demon- 
strated that increasing driving energy was not sufficient for a 
successful attachment in the steel. An increase in tack strength 
was also required. Higher tack strength was obtained by increasing 
the heat treat specification of the tack material, Carpenter R.D.S. 
steel, to obtain a hardness of R, = 60. With this increase in 
strength and a driving energy of 20.8 ft-lb, the results indicated that 
the tack would attach but develop high plastic strain (21.5%) during 
attachment. The calculations were confirmed with tests using a 
high energy pyrotechnic driver developed to attach the tack. Finally, 
a geometry modification intended to reduce stress concentrations 
in the tack was evaluated experimentally but not computationally. 
The experimental results indicated an improvement in the tack 
strength and attachment quality. 4 refs., 19 figs., 4 tabs. 


17559 (SAND—90-3144C) Metastable pitting corrosion of 
aluminum, Alk-Cu, and AI-Si thin films in dilute HF solutions 
and its relevancy to the processing of integrated circuit inter- 
connections. Scully, J.R. (Virginia Univ., Charlottesville, VA (USA). 
Dept. of Materials Science); Peebles, D.E. Sandia National Labs.., 
Albuquerque, NM (USA). [1991]. 6p. Sponsored by USDOE, Wash- 
ington, DC (USA); Virginia Center for Innovative Technology, 
Herndon, VA (USA). DOE Contract AC04-76DP00789. (CONF- 
910406-7: Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 may 1991). Order Number 
DE91012014. Source: OSTI; NTIS; GPO Dep. 

We have investigated the pitting corrosion of Al, Al-Cu, and Al-Si 
thin films in dilute hydrofluoric acid solution. Additions of Cu and, to 
a lesser extent. Si cause an increase in open circuit potentials 
(OCP), pit densities and pit sizes as compared to pure Al. Pits in 
Al-Cu alloys are associated with Cu depleted grain boundaries 
which are galvanically coupled to adjacent 6-phase precipitates. 
Pits formed in Al-Si alloys are associated with the Al matrix which 
is galvanically coupled to Si nodules. 6-Al,Cu has different electro- 
chemical characteristics than Al even though both maintain a thin 
Al surface oxide. 6-AlpCu has a more positive OCP, above the 
average pit repassivation potential for pure Al. Since 6-Al,Cu sup- 
ports cathodic reactions at enhanced rates compared to pure Al, its 
presence raises the potential of the adjacent pure Al grain bound- 
ary to values near its average breakdown potential and above its 
average repassivation potential. Metastable pitting is thus pro- 
moted. 7 refs., 3 figs. 


17560 (SAND—91-0141) Stability and accuracy of difterenc- 
ing schemes for viscoplastic models in wavecodes. Silling, 
S.A. Sandia National Labs., Albuquerque, NM (USA). Mar 1991. 
27p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91011265. Source: OSTI; 
NTIS; GPO Dep. 

The numerical stability and truncation error of a family of differ- 
encing schemes for viscoplastic constitutive relations in wavecodes 
is investigated. A von Neumann stability analysis is performed for a 
one-dimensional model problem. This analysis identifies two difter- 
encing methods which have no restriction on the time step size 
beyond the usual Courant-Friedrichs-Lewy condition. One of these 
methods is first-order accurate, and the other is second-order 
accurate. Implementation of one of these methods in the three- 
dimensional wavecode CTH is discussed. 6 refs., 1 fig., 1 tab. 


17561 (SAND-91-0933C) Grain boundary chemistry in 
Al-Cu metallizations as determined by analytical electron mi- 
croscopy. Michael, J.R.: Romig, A.D. Jr.; Frear, D.R. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 16p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO4-76DP00789. 
(CONF-910406-6: Spring meeting of the Materials Research Soci- 
ety (MRS), Anaheim, CA (USA), 29 Apr - 3 may 1991). Order 
Number DE91012007. Source: OSTI: NTIS; GPO Dep. 

Al with additions of Cu is commonly used as the conductor met- 
allizations for integrate circuits (ICs). As the packing density of ICs 
increases, interconnect lines are required to carry ever higher cur- 
rent densities. Consequently, reliability due to electromigration 
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failure becomes an increasing concern. Cu has been found to in- 
crease the lifetimes of these conductors, but the mechanism by 
which electromigration is improved is not yet fully understood. In 
order to evaluate certain theories of electromigration it is necessary 
to have a detailed description of the Cu distribution in the Al mi- 
crostructure, with emphasis on the distribution of Cu at the grain 
boundaries. In this study analytical electron microscopy (AEM) has 
been used to characterize grain boundary regions in an Al-2 wt % 
Cu thin film metallization on Si after a variety of thermal treatments. 
The results of this study indicate that the Cu distribution is depen- 
dent on the thermal annealing conditions. At temperatures near the 
@ phase (CuAl.) solvus, the Cu distribution may be modelled by the 
collector-plate mechanism, in which the grain boundary is depleted 
in Cu relative to the matrix. At lower temperatures, Cu enrichment 
of the boundaries occurs, perhaps as a precursor to second phase 
formation. Natural cooling from the single phase field produces 
only grain boundary depletion of Cu consistent with the collector- 
plate mechanism. The kinetic details of the elemental segregation 
behavior derived from this study can be used to describe mi- 
crostructural evolution in actual interconnect alloys. 12 refs., 9 figs. 


17562 (UCRL-CR-106563) Strain enhanced microstructural 
evolution. Meier, M.L. (California Univ., Davis, CA (USA). Dept. of 
Mechanical, Aeronautical and Materials Engineering); Mukherjee, 
A.K.; Lesuer, D.R. Lawrence Livermore National Lab., CA (USA). 
Feb 1991. 36p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. Order Number DE91011921. 
Source: OSTI; NTIS; GPO Dep. 

The elevated temperature deformation behavior of Ti-6AI-4V has 
been investigated in the temperature range between 775°C and 
925°C and true strain rates 2 x 10-5 to 0.05 s—'. Region 3 was 
characterized by m=0.13 and q=602 kJ/mole. Region 2 is subdi- 
vided into a low temperature region 2a and a high temperature 
region 2b. Region 2a is characterized by m=0.77, Q=216 kJ/mole 
and relatively low ductility while region 2b is characterized by 
n=1.3, an identical value of Q and high ductility. Low and high 
B-phase proportions are responsible for regions 2a and 2b, respec- 
tively. An apparent region 1 was accounted for by concurrent grain 
growth utilizing a grain size sensitivity parameter that is dependent 
on the B-phase volume fraction. The strain rate-temperature 
regimes of regions 2a, 2b and 3 are illustrated in a “region” map. 
19 refs., 5 figs., 1 tab. 


17563 (UCRL-JC—106784) From electronic structure to al- 
loy phase stability. Turchi, P.E.A. (Lawrence Livermore National 
Lab., CA (USA)); Siuiter, M.; Pinski, F.J.; Johnson, D.D.; Stocks, 
G.M. Lawrence Livermore National Lab., CA (USA). 27 Feb 1991. 
7p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. (CONF-9106146—2: 6. Japan Institute of Metals 
(JIM) international symposium on intermetallic compounds: struc- 
ture and mechanical properties, Sendai (Japan), 17-20 Jun 1991). 
Order Number DE91011187. Source: OSTI; NTIS; GPO Dep. 

The study of phase stability, including order-disorder phenomena 
and structural transformations, in substitutional alloys is of great 
theoretical and technological interest. The goal is to perform ab- 
initio calculations of thermodynamical properties of alloys. These 
calculations combine accurate quantum mechanical and statistical 
descriptions of the total alloy free energy. The study of the inter- 
play between electronic structure properties, crystalline effects and 
configurational order, at a microscopic level, will be successfully il- 
lustrated for Cu-Zn, Fe-Cr and Fe-V alloys, thus demonstrating the 
validity and the predictive power of our advanced methodology. 17 
rets., 3 figs. 


17564 


(UCRL-JC—106785) Superplasticity in fine grained 
nickel silicide. Stoner, S.L. (Lawrence Livermore National Lab., 
CA (USA)); Mukherjee, A.K. Lawrence Livermore National Lab., CA 
(USA). Apr 1991. 7p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-9106185—1: Inter- 
national conference on superplasticity in advanced materials 


(ICSAM-91), Osaka (Japan), 3-6 Jun 1991). Order Number 
DE91011530. Source: OSTI: NTIS; GPO Dep. 

The superplastic properties of a nickel silicide based intermetallic 
alloy will be reviewed. The evolution of the microstructure during su- 
perplasticity is included. The relationship of the flow stress to strain 
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and to the strain-rate will be discussed, as well as subsequent acti- 
vation energy calculations. The strain-rate, and strain is included. 
The strain-rate sensitivity values are compared to those of other 
superplastic intermetallic alloys. Finally, deformation mechanisms 
for superplasticity in NigSi will be proposed. 13 refs., 8 figs., 1 tab. 


17565 (UJV-9088-M) Inhomogeneity in constitutive proper- 
ties and initiation of shear fracture under conditions of plane 
strain. Novak, J.; Lauerova, D. Ustav Jaderneho Vyzkumu 
CSKAE, Rez (Czechoslovakia). Jul 1990. 33p. Order Number 
DE91629545. Source: OSTI; NTIS (US Sales Only); INIS. 

The influence was examined of the inhomogeneity of deforma- 
tion band initiation for both inhomogeneity in a band form and 
inhomogeneity with rotational symmetry. Consequences of special 
constitutive properties (anisotropy, path dependence of stress, 
strain rate dependence of stress) were studied. For materials with- 
out or with small strain rate sensitivity, the initiation of deformation 
bands may be identified with initiation of shear fracture. Application 
of the theory to zirconium alloys made it possible to interpret the 
influence of intermetallic phases distribution inhomogeneity on 
fracture strain, to quantitatively describe the influence of the me- 
chanical testing method on fracture strain, to elucidate the reasons 
for macroscopic crack nucleation in the region of deformation band 
intersection, and to correlate mechanical properties and the frac- 
ture toughness Kigcc. (author). 12 figs., 3 tabs., 34 refs. 


17566 (Y/DV-977-Draft) Iridium alloy clad vent set manu- 
facturing qualification studies: Draft. Ulrich, G.B. Oak Ridge 
Y-12 Plant, TN (USA). 15 Jun 1990. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840S21400. (CONF- 
910116—21-Draft: 8. symposium on space nuclear power systems, 
Albuquerque, NM (USA), 6-10 Jan 1991). Order Number 
DE91009316. Source: OSTI; NTIS; GPO Dep. 

In 1987 the Department of Energy-Office of Special Applications 
(DOE-OSA) decided to transfer the iridium alloy Clad Vent Set 
(CVS) manufacturing for the General Purpose Heat Source 
(GPHS) program from EG & G Mound Applied Technologies, Inc. 
(EG & G-MAT) to the Oak Ridge Y-12 Plant operated by Martin 
Marietta Energy Systems, Inc. (Energy Systems). The reason for 
this transfer was to consolidate the GPHS program iridium hard- 
ware manufacturing. The CVS starting stock of iridium powder, foil, 
and blanks were already being manufactured at another Energy 
Systems facility - the Oak Ridge National Laboratory (ORNL). 
Since 1987 CVS manufacturing technology transfer efforts have 
taken place between EG & G-MAT and Energy Systems. EG & 
G-MAT retained all of their tooling, but they supplied all the neces- 
sary product drawings, specifications, and procedures, as well as 
their tooling drawings. Most of the tooling designs and processing 
steps were duplicated at the Y-12 Plant. Minor changes were 
required in both tooling design and processing steps, to accommo- 
date particular health, safety, environmental, and manufacturing 
requirements at the Y-12 Plant. In order to evaluate the effects of 
the key Y-12 Plant processing modifications, four joint Y-12 Planv/ 
EG & G-MAT iridium CVS manutacturing qualification studies were 
organized. The successful completion of these studies allowed the 
Y-12 Plant to commence pilot production of CVS components for 
the CRAF and CASSINI missions. The CVS cup metallurgical qual- 
ification work will be presented here. 


17567 (Y/DZ-707) Glow discharge cleaning and vacuum 
deposition of copper on 6061-T6 aluminum. Vasofsky, R.W.; 
Corbett, W.D. Jr. Oak Ridge Y-12 Plant, TN (USA). 25 Feb 1991. 
19p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840S21400. Order Number DE91009510. Source: OSTI; 
NTIS; GPO Dep. 

Prior to plating electroless nickel onto a part made of 6061-T6 
aluminum, several aqueous pretreatment steps are required which 
end with the deposition of a thin copper layer covering the part. In 
an effort to minimize the quantity and type of wastes generated 
during this pretreatment process, vacuum deposition methods are 
under evaluation as an alternative. Six vacuum cleaning/copper de- 
position experiments have been conducted on 6061-T6 aluminum 
coupons. The coupons were glow discharge cleaned at 1500, 2000 
and 2500 volts and a copper coating was either sputtered de- 
posited or ion plated onto the aluminum substrate. The results 





showed that the adhesive strength of the copper coating was great- 
est for those coupons cleaned at 2500 volts and ion plated. Glow 
discharge cleaning was greatest for those coupons cleaned at 2500 
volts and ion plated. Glow discharge cleaning at 1500 and 2000 
volts resulted in copper films that were porous while those cleaned 
at 2500 volts were not. The results further showed that ion plated 
copper films of appropriate thickness can be produced while the 
aluminum alloy is precipitation hardened. 3 refs., 9 figs., 3 tabs. 
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Refer also to citation(s) 17158, 17235, 17467, 17555, 17557, 
17706, 17747, 17751, 17764, 17769, 17772, 17792, 17798, 17829, 
17878, 17880, 17881, 17884, 17886, 17887, 17888, 17893, 17894, 
17895, 17897, 17901, 17902, 17904, 17907, 17908, 17909, 17914, 
17915, 17916, 19201, 19203 


17568 (ANL-90/27) Nuclear magnetic resonance imaging 
of green-state ceramics. Gopaisami, N. (Argonne National Lab., 
IL (USA)); Dieckman, S.L.; Ellingson, W.A.; Botto, R.E.; Wong, 
P.S.; Yeh, H.C.; Pollinger, J.P. Argonne National Lab., IL (USA). 
Aug 1990. 39p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. Order Number DE91010750. 
Source: OSTI; NTIS; GPO Dep. 

Proton ('H) nuclear magnetic resonance (NMR) imaging tech- 
niques are investigated as a means to nondestructively characterize 
green-state (unfired) SizN, ceramic components. Spectroscopic re- 
sults indicate that the organic additives used in the injection 
mokiing of ceramics behave as soft solids, with broad spectral 
peak widths (T2 < 0.5 ms) and moderate multicomponent spin- 
lattice relaxation rates (T, ranging from 11 ms to 1 s). Because of 
the intrinsically different spectral characteristics of the organic addi- 
tives, conventional-solution NMR imaging techniques cannot be 
applied to these materials. Hence, the authors developed special- 
ized NMR imaging accessories capable of applying high magnetic 
field gradients in a back-projection protocol. NMR images were ac- 
quired of injection-molded test bars that had been fabricated with 


different mixing and molding parameters. Organic concentrations 
determined from the NMR images were correlated with results ob- 
tained through destructive testing. The correlation suggests that 
NMR imaging is a viable technique for quantifying organics in 
injection-molded green-state ceramics. 34 refs., 31 figs., 4 tabs. 


17569 (ANL/CP-70570) Preparation and characterization of 
YBa,Cu,0, superconductor. Balachandran, U.; Li, Y.; Gao, Y.; 
Merkle, K.L.; Shi, H.; Poeppel, R.B. Argonne National Lab., IL 
(USA). Jan 1991. 20p. Sponsored by USDOE, Washington, DC 
(USA); National Science Foundation, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. CONRACT DMR88-09854. (CONF- 
901125-13: 2. international ceramic science and technology 
congress, Orlando, FL (USA), 12-15 Nov 1990). Order Number 
DE91010596. Source: OSTI; NTIS; GPO Dep. 

Solid-state reaction of appropriate amounts of Y203, BaCOs, 
and CuO for 2 h at 800°C in flowing oxygen with a total pressure 
of 2.7 x 10? Pa (2 mm Hg), followed by cooling and annealing at 
750°C for 10 h in oxygen at ambient pressure, has produced or- 
thorhombic YBapCu,Og(124) as the main phase with YBaoCu,0, 
(123) as an impurity phase. After the as-calcined powder was an- 
nealed in oxygen at 800 °C for 24 h under ambient pressure, the 
phase purity improved considerably. Calcined 124 powder was 
pressed into pellets and rapidly annealed at temperatures from 870 
°C to 935 °C. At these temperatures, the 124 decomposed into 
123. The superconducting transition temperature, T,, of the an- 
nealed samples depended upon the annealing temperature and 
atmosphere. The decomposed samples have been characterized 
by low field RF SQUID magnetometer and high resolution trans- 
mission electron microscopy. 18 refs., 5 figs., 1 tab. 


17570 (ANL/CP-70575) Characterization of YBCO super- 
conductor sintered in CO -containing atmosphere. 
Balachandran, U. Poeppel, R.B. (Argonne National Lab., IL (USA)); 
Dorris, S.E.; Zhang, C.Z.; Xu, D.; Merkle, K.; Gao, Y.; Li, Y.; Picci- 
olo, J.J.; Dusek, J.T; Selvaduray, G. Argonne National Lab., IL 
(USA). Dec 1990. 23p. Sponsored by USDOE, Washington, DC 
(USA); National Science Foundation, Washington, DC (USA). DOE 
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Contract W-31109-ENG-38. CONTRACT DMR8809854. (CONF- 
901125-14: 2. international ceramic science and technology 
congress. Orlando, FL (USA), 12-15 Nov 1990). Order Number 
DE91010595. Source: OSTI; NTIS: GPO Dep. 

The importance of closely controlling the furnace atmosphere 
during processing of YBazCu307_, (YBCO) was examined. The 
stability of YBCO during sintering was studied as a function of CO. 
partial pressure in CO2 containing O2 gas mixtures. The zero-field 
critical current density, J., decreased with increasing CO. partial 
pressure, and ultimately reached zero, even though Meissner effect 
measurements showed that the bulk of the samples with zero 
transport J. remained superconducting. Transmission electron 
microscopy of materials sintered in O2 atmospheres containing var- 
ious levels of CO2 clearly showed the extent of grain boundary 
degradation. Binder removal from plastically processed supercon- 
ductors, such as wires and coils give off harmful gases such as 
COz, and H20. The wires and coils can be fired successfully if the 
furnace atmosphere is carefully controlled. It was found that the 
use of reduced total pressure during binder burn-out and sintering 
prevents the decomposition of YBCO. 12 refs., 6 figs., 2 tabs. 


17571 (ANL/CP-70597) Preparation of YBajCu,0, super- 
conductor via ternary precursors. Balachandran, U.; Russell, 
R.A.; Morissette, S.L.; Brent, T.J.; Poeppel, R.B. Argonne National 
Lab., IL (USA). Mar 1991. 11p. Sponsored by National Science 
Foundation, Washington, DC (USA). DOE Contract W-31109-ENG- 
38. Contract DMR88-09854. (CONF-901125—16: 2. international 
ceramic science and technology congress, Orlando, FL (USA), 12- 
15 Nov 1990). Order Number DE91011121. Source: OSTI; NTIS; 
GPO Dep. 

The YBazCu30, (123) superconductor has been prepared by a 
new method using the ternary precursors BaCuO2 and Y2Cu2Os. 
The BaCuQz is prepared by calcining a mixture of BaCO3 and 
CuO at a temperature of ~850°C in flowing oxygen at reduced to- 
tal pressure, followed by ambient-pressure heating at ~925°C. The 
Y2Cu20s is synthesized by a solid-state reaction between Y2O3 
and CuO in ambient pressure at ~950°C. A stoichiometric mixture 
of BaCuO2 and Y2Cu20s is heated to ~950°C to form 123. The 
reaction between Y2Cu20s and BaCuO> is very fast and results in 
nearly phase-pure 123 in a short period. 16 refs., 2 figs. 


17572 (ANL/CP-71092) Formation of intermediate com- 
pounds during reduced pressure calcination of Y-Ba-Cu-O 
precursor. Balachandran, U.; Morissette, S.L.; Russell, R.A.; Dor- 
ris, S.E.; Poeppel, R.B. Argonne National Lab., IL (USA). Jan 
1991. 18p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-910202—12: Annual meeting 
and exhibition of the Minerals, Metals and Materials Society (TMS), 
New Orleans, LA (USA), 17-21 Feb 1991). Order Number 
DE91011179. Source: OSTI; NTIS; GPO Dep. 

Reaction of Y203, BaCO3, and CuO for 4 h at 800°C in flowing 
Oz with a total pressure of about 2 mm Hg, followed by cooling in 
Oz at ambient pressure, has produced phase-pure orthorhombic 
YBa2Cu30, (123). During calcination, BaCOz first decomposes 
and then reacts to form intermediate compounds. Reactions among 
the intermediate compounds result in formation of the 123 super- 
conductor. Formation of intermediate compounds during caicination 
was monitored by x-ray diffraction, scanning electron microscopy, 
and thermal analyses of precursor powders heated to various tem- 
peratures up to 800°C. The reaction passes through the formation 
of BaCuO2, BaCO3, Y2Cu20s, and Y2BaCuOs. The 123 phase be- 
gins to form at temperatures as low as 725°C in a pressure of 
about 2 mm Hg of oxygen. 19 refs., 4 figs. 


17573 (ANUCP-71113) Strength/grain-size relationships 
and internal stresses in YBa2Cu,0x superconductors. Singh, 
J.P.; Guttschow, R.A.; Kupperman, D.S.; Dusek, J.T.; Poeppel, 
R.B. Argonne National Lab., IL (USA). [1991]. 15p. Sponsored by 
USDOE, Washington, DC (USA); National Science Foundation, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910202-11: Annual meeting and exhibition of the Minerals, Metals 
and Materials Society (TMS), New Orleans, LA (USA), 17-21 Feb 
1991). Order Number DE91011180. Source: OSTI; NTIS; GPO 
Dep. 

Extruded wires of YBa2Cu,0, (YBCO) superconductors were 
sintered at various temperatures and oxygen partial pressures for 
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different times to obtain different microstructures. A decrease in av- 
erage grain size from ~23 to ~4 um resulted in a corresponding 
increase in strength from ~85 to ~195 MPa. The increase in 
strength with decreasing grain size results from a decrease in the 
residual tensile stresses due to grain anisotropy. These results are 
consistent with the variation of internal residual strain with grain 
size measured by a neutron diffraction technique. 14 refs., 1 fig. 


17574 (ANL/CP-71156) Detects in decomposed YBa2Cu, Og 
(124) superconductor after rapid annealing. Li, Y.; Gao, Y; 
Merkle, K.L.: Shi, H.; Balachandran, U. Argonne National Lab., IL 
(USA). [1990]. 7p. Sponsored by USDOE, Washington, DC (USA); 
National Science Foundation, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. Contract STC-8809854. (CONF- 
901105-116: Fall meeting of the Materials Research Society 
(MRS), Boston, MA (USA), 24 Nov - 1 dec 1990). Order Number 
DE91010597. Source: OSTI; NTIS; GPO Dep. 

Decomposition of 124 into 123 has been studied after rapid an- 
nealing at temperatures from 800 °C to 1000 °C. It was found that 
the superconducting transition temperature (Tc) depended on the 
annealing temperature and atmosphere. For decomposed samples, 
fine-scale defects with strong strain contrast are observed in the 
123 matrix. High-resolution electron microscopy studies show that 
the defects are parallel to the (001) planes of the 123 matrix. The 
length of the defects varies and ranges from 5 nm to 50 nm in the 
direction parallel to the (001) planes. The defects have been inter- 
preted to be copper oxides, which could be flux pinning centers in 
these materials. 14 refs., 5 figs., 1 tab. 


17575 (ANL/CP-71426) Thermodynamic behavior of high- 
T-oxide systems via EMF and related measurements. 
Tetenbaum, M.; Tumidajski, P.J.; Brown, D.L.; Blander, M. Argonne 
National Lab., IL (USA). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
9105154—1: 2. international conference on rare earth development 
and applications, Beijing (China), May 1991). Order Number 
DE91010589. Source: OSTI; NTIS; GPO Dep. 

EMF measurements of oxygen fugacities as function of stoi- 
chiometry have been made in the YBapCu30,, NdBazCu30,, and 
Nd, g;Cep.;9CuO, superconducting systems in the temperature 
range 400—750°C be means of an oxygen titration technique with 
an yttria stabilized zirconia electrolyte. The object of our current 
measurements is to investigate the effect of ionic size of Y, Gd and 
Nd on immiscibility and other structural transitions in the 
LnBazCu3,0, system. The shape of the 400°C isotherm for 
NdBa2Cu30, indicates that, if a miscibility gap is present, it exists 
at lower temperatures and at values of x that are higher than those 
for the miscibility gap we deduce in the YBapCu,0, system. The 
relative locations of the miscibility gap are consistent with the ef- 
fects of ionic radii on the composition dependence of T-for these 
systems. Our results explain the two plateaus in measured values 
of T-as a function of composition for the YBapCu30, system and 
appear to be consistent with the less pronounced T-plateau found 
for the NdBazCu30, system at higher values of stoichiometry. For 
a given oxygen stoichiometry, partial pressures of oxygen above 
NdBa2Cu30, are higher than for the YBapCu3z0, system. Results 
of limited measurements on the n-type (electron -doped) supercon- 
ducting Nd, .s1Ce@p.19CuO, system will be presented. 12 refs., 3 
figs. 


17576 (ANUCP-72075) Critical current and flux pinning by 
crystal defects in melt-textured YBa,Cu,0,. Shi, Donglu; 
Goretta, K.C.; Chen, J.G.; Biondo, A.C. Argonne National Lab., IL 
(USA). [1990]. 15p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-901125-17: 2. in- 
ternational ceramic science and technology congress, Orlando, FL 
(USA), 12-15 Nov 1990). Order Number DE91011749. Source: 
OSTI; NTIS; GPO Dep. 

Sintered YBa2Cu30, bars 50 mm in length have been partially 
melted to develop highly textured microstructures. The bars exhib- 
ited large magnetic hysteresis and transport J. values relative to 
conventional bulk YBazCu30,. Transmission electron microscopy 
observations revealed unique grain boundary features which are 
likely to be responsible for reduced weak-link effects. A high con- 
centration of dislocations and some Y2BaCuOs particles were 
present in sample matrices. After high-temperature annealing, the 
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intragranular J. of the melt-textured material was considerably re- 
duced. This reduction in J. suggested that crystal defects such as 
dislocations were responsible for the stronger flux pinning in the 
melt-textured samples. 16 refs., 5 figs. 


17577 (ANL/CP-72125) Superconducting films made by 
spin-coating of acetate solutions. Balachandran, U. (Argonne 
National Lab., IL (USA)); Poeppel, R.B.; dos Santos, D.I.; Car- 
valho, C.L.; da Silva, R.R.; Aegerter, M.A. Argonne National Lab., 
IL (USA). Dec 1990. 13p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-901125-15: 2. in- 
ternational ceramic science and technology congress, Orlando, FL 
(USA), 12-15 Nov 1990). Order Number DE91011119. Source: 
OSTI; NTIS; GPO Dep. 

Metallic silver substrates were spin-coated with several layers of 
mixed acetate solutions containing bismuth, lead, strontium, cal- 
cium, and copper. The viscosities of the cation solutions were 
modified by the addition of polyvinyl alcohol. The films were heat 
treated at various temperatures in air, O2, and 1% Op» (balance No) 
atmospheres. Bismuth cuprate films with transport critical current 
densities +500 A/cm* were obtained in this work. New conditions 
of coating and sintering have been tried to produce superconduct- 
ing films. 


17578 (ANL/CP-72402) Residual stress calculations in 
whisker-reintorced ceramic matrix composites. Li, Zhuang (Ar- 
gonne National Lab., IL (USA)); Bradt, R.C. Argonne National Lab., 
IL (USA). Feb 1991. 26p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-910591-1: Con- 
ference on the practical applications of residual stress technology, 
Indianapolis, IN (USA), 15-17 May 1991). Order Number 
DE91011163. Source: OSTI; NTIS; GPO Dep. 

By using a modified Eshelby method, the residual stresses in 
SiC whisker/alumina matrix and sapphire whisker/mullite matrix 
composites have been calculated. The results indicate that signifi- 
cant residual stresses are present and are in good agreement with 
independent experimental measurements. Four factors are ob- 
served to influence the magnitudes and distributions of the residual 
stresses in these multiphase composites. They are: (i) the thermal 
expansion mismatch, Aa, (ii) the elastic modulus mismatch, AE, (iii) 
the geometry, (L/d) ratio, of the reinforcing phase and (iv) the con- 
centration or volume fraction of the reinforcing phase. 19 refs., 5 
figs., 1 tab. 


17579 (ANL/CP-72496) Enhanced flux pinning by crystal 
defects in melt-textured YBajCu,0,. Shi, D. (Argonne National 
Lab., IL (USA)); Goretta, K.C.; Salem-Sugui, S. Jr.; Chen, J.G. Ar- 
gonne National Lab., IL (USA). [1991]. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910202-10: Annual meeting and exhibition of the Minerals, Metals 
and Materials Society (TMS), New Orleans, LA (USA), 17-21 Feb 
1991). Order Number DE91011120. Source: OSTI; NTIS; GPO 
Dep. 

YBajCuz0, bars have been partially melted to develop highly 
textured microstructures. Transmission electron microscopy (TEM) 
revealed the presence of a large amount of intragranular defects 
such as dislocations and stacking faults, and a few Y2BaCuOs par- 
ticles, within the matrices. These crystal defects strongly affected 
intragranular J. values and the flux-creep behavior. After annealing 
the textured samples at high temperature for 80 h, considerable re- 
duction in the magnetization J, was observed. This 
microstructure-related J. variation indicated that the lattice defects 
observed by TEM were connected with the observed enhanced flux 
pinning. Possible pinning mechanisms are discussed. 15 refs., 4 
figs. 


17580 (ANL/CP-72657) A tribological investigation of the 
graphite-to-diamond-like behavior of amorphous carbon films 
ion-beam-deposited on ceramic substrates. Erdemir, A. (Ar- 
gonne National Lab., IL (USA)); Switala, M.; Wei, R.; Wilbur, P. 
Argonne National Lab., IL (USA). Mar 1991. 25p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-910485—1: Symposium on tribological coatings surface 
modification in conjunction with the international conference on 
metallurgical coating and thin films, San Diego, CA (USA), 22-26 





Apr 1991). Order Number DE91010816. Source: OSTI; NTIS; GPO 
Dep. 

A tribological investigation was conducted on the graphite-to- 
diamond-like behavior of hard carbon films produced on SiC, 
SigN4, and ZrO. substrates by means of ion-beam-deposition. Fric- 
tion tests were performed on a ball-on-disk machine with pairs of 
various ceramic balls and disks coated with hard carbon films in 
dry and humid air, Ar, and No. The friction coefficients of carbon 
films sliding against Si,N, and sapphire balls were in the range of 
0.02-0.04 in N® and Ar but significantly higher (+ 0.15) in humid 
air. The wear rates of ceramic disks coated with carbon films were 
unmeasurable, and, depending on the test environment, the wear 
rates of counterface ceramic balls were reduced by factors of two 
to four orders of magnitude below those of balls that were slid 
against uncoated ceramic disks. Graphite disks were also tested, 
to obtain friction data that can help us understand the graphite-to- 
diamond-like tribological behavior of carbon films. Micro 
laser-Raman spectroscopy and scanning electron microscopy were 
employed to analyze the structure and chemistry of worn surfaces 
and to elucidate the graphite-to-diamond-like tribological behavior 
of amorphous carbon films. 14 refs., 9 figs., 1 tab. 


17581 (ANL/CP-72667) Combined solid and liquid lubrica- 
tion of silicon nitride under boundary conditions. Ajayi, O.0.; 
Erdemir, A.; Hsieh, J.H.; Erck, R.A.; Fenske, G.R. Argonne Na- 
tional Lab., IL (USA). Feb 1991. 32p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910478-2: Society of Tribologists and Lubrication Engineers 
(STLE) conference, Montreal (Canada), 29 Apr - 2 may 1991). Or- 
der Number DE91011164. Source: OSTI; NTIS; GPO Dep. 

In spite of their prospects for tribological applications, the high 
friction and wear of ceramic materials under dry sliding contact ne- 
cessitate the need for lubrication. Results of the present study 
showed that an effective way of lubricating ceramic surfaces under 
boundary conditions at room and high temperatures was the simul- 
taneous application of solid (soft metal) and liquid lubricants (oil). 
Compared to dry sliding of uncoated materials, oil lubricated sliding 
of ion-beam-assisted-deposition (IBAD) Ag-coated SigsN, surface 
resulted (for the conditions tested) in a decrease of the friction co- 
efficient by a factor of 18 (0.8 to 0.05) and of the wear rate by more 
than four orders of magnitude (~10-* to ~10-® mm3N-'m-"). 
The Ag coating was effective in preventing ceramic-to-ceramic con- 
tact under boundary-lubricated regimes. The only drawback 
observed in the present study was the occurrence of a chemical in- 
teraction between the Ag film and sultur from the oil which reduced 
the durability of the Ag film. 7 refs., 8 figs., 4 tabs. 


17582 (BNL-45894) Textured growth processing of HTSC 
in the Y-Ba-Cu-O system. Wang, H. (Brookhaven National Lab., 
Upton, NY (USA)); Herman, H.; Orehotsky, J.; Wiesmann, H.J.; 
Moodenbaugh, A.R.; Sabatini, R.L.; Suenaga, M. Brookhaven Na- 
tional Lab., Upton, NY (USA). [1991]. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
910202-9: Annual meeting and exhibition of the Minerals, Metals 
and Materials Society (TMS), New Orleans, LA (USA), 17-21 Feb 
1991). Order Number DE91010367. Source: OSTI; NTIS; GPO 
Dep. 

A process for achieving textured growth has been applied to the 
high T-superconductor, YBa2Cu307_, (123), formed by either 
plasma-spraying or cold pressing and sintering. The free standing 
plasma-sprayed deposits, removed from the substrates. were par- 
tially melted in a zone heating apparatus. The surfaces of the 
deposits exhibited aligned grains nearly parallel to the direction of 
growth in the heated zone. X-ray diffraction of the surfaces re- 
vealed a strong preferred orientation in the [001] direction. The 
critical current density exceeded 5 x 10° Aicm? in an applied field 
of 1 or 2 Tesla at 77 K. Plasma sprayed coatings were also de- 
posited on nickel substrates covered with a Zirconia barrier layer. 
Although the critical current density of these coatings was substan- 
tially lower than that of the free standing plasma sprayed deposits, 
the zirconia buffer layer facilitated the grain alignment of the 123 
coatings. A large variation was observed in the critical current den- 
sities of the textured specimens from the sintered bulk pellets. 
Differences were also observed among commercial powders with 
the same apparent starting composition. 7 refs., 8 figs. 
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17583 (CEA-CONF—-10467) Present state of our research 
on silver sheathed REBa2Cu,07 superconductors. Chaffron, L.; 
Regnier, P. CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Technologie. 1990. 3p. (CONF- 
900817-: LT-19 satellite conference on _ high-temperature 
superconductivity, Cambridge (UK), 13-15 Aug 1990). Order Num- 
ber DE91773577. Source: OSTI; NTIS (US Sales Only). 

Several high Tc superconducting wires and ribbons were pre- 
pared by swaging and cold pressing silver tubes filled with various 
REBa2Cu307 ceramics. It is shown that the higher the density of 
the starting green body the better the superconductor. Detailed mi- 
crostructural characterization of these conductors and critical 
current density, J-, achieved as a function of the wire diameter, or 
the ribbon thickness, are presented. RE = Y or Er was found to 
give practically equal J. values, and RE = Yo.Ero.4 substantially 
higher ones. The highest J. measured in the present study are 
2000 and 4200 A/cm* at 77 and 63 K respectively. 


17584 (CEA-R-5544) Study of defects in different kinds of 
oxides: the red potassium bronze Ky 3,Mo0O, and the super- 
conducting compound YBa2Cu3,07. Vichery, H. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Direction des 
Technologies Avancees; Paris-6 Univ., 75 (France). Oct 1989. 
156p. (in French). Order Number DE91773582. Source: OSTI; 
NTIS (US Sales Only). 

EPR study of the defects created in Ko.33MoO , by electron irra- 
diation shows two different paramagnetic centers (A and B). Both 
are due to an electron localized on one molybdenum atom located 
in the mirror plane of the structure. A weak interaction occurs with 
two other molybdenum atoms. The spin-lattice relaxation time T1 of 
the center A exhibits a very unusual temperature dependence: in 
the range 10-200K, 1/T1 follows a law in T° or T® which can be ex- 
plained with a localized phonon model. By electron irradiation, the 
critical temperature of YBa2Cu3O7 decreases and the resistance in 
the normal state (at 100K) increases; we have also observed a 
slight increase of the critical current of a sintered sample. The 
structural defects, the inhomogeneities existing initially in the sam- 
ples influence the response to irradiation: lower Tc initially is, larger 
the variation rate is. We have investigated the dependence of the 
Te variation rate with the electron energy (0.3-2.5MeV): defects in 
the subiattices of the heavy atoms (Cu, Y, Ba) seem to have an in- 
fluence on Te as important as defects in the sublattice of oxygen. 
When placed in a EPR spectrometer, one single crystal of 
YBa2Cu30- exhibits several series of microwave absorption peaks 
regularly spaced from 0 to 30 mT. This phenomenon is due to 
some very particular microstructures which are located at the sur- 
face of most of single crystals and which behave as SQUID. 


17585 (CONF-901125-12) The structure and chemistry of 
grain boundaries in ceramic superconductors. Alexander, K.B.; 
Williams, R.K.; Kroeger, D.M.; Byrnestad, J. Oak Ridge National 
Lab., TN (USA). [1990]. 8p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. From 2. international 
ceramic science and technology congress; Orlando, FL (USA); 12- 
15 Nov 1990. Order Number DE91010138. Source: OST!; NTIS; 
GPO Dep. 

The structure of grain boundaries in YBaCuO-based materials 
has been examined with various electron microscopy techniques. 
The composition of grain boundaries in the same materials has 
been evaluated with both Auger electron spectroscopy and analyti- 
cal electron microscopy. Segregation was observed at grain 
boundaries in stoichiometric 123 material, but not at grain bound- 
aries in stoichiometric 124 material. The superconducting 
properties could be related to the observed segregation levels in a 
series of carefully prepared off-stoichiometric 123 materials and to 
the observed grain boundary structure in aged 123 materials. 21 
rets., 7 figs. 


17586 (CONF-910430—2) Microstructure development dur- 
ing microwave annealing of dense silicon nitride. Tiegs, T.N.: 
Ferber, M.K.; Kiggans, J.O.: More, K.L.; Hubbard. C.M.: Coffey, 
D.W. Oak Ridge National Lab., TN (USA). [1991]. 10p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract ACO05- 
840R21400. From 93. annual meeting and exposition of the 
American Ceramic Society (ACerS): Cincinnati, OH (USA): 28 Apr - 
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2 may 1991. Order Number DE91012069. Source: OSTI; NTIS; 
GPO Dep. 

Microwave annealing of dense silicon nitride-based ceramics can 
result in substantial SiO volatilization from the grain boundary 
phases and compositional changes of those phases. It also results 
in further a-to-6 Sig;N, transformation accompanied by grain 
growth. These changes occur at bulk temperatures well below 
comparable observations in conventional heating. The differences 
are believed due to enhanced diffusion within the intergranular 
phases. 13 refs., 6 figs. 


17587 (CONF-910731—1) Strength of SiC- and Si-N-C- 
ceramic fibers exposed to high-temperature gaseous 
environments. Moorhead, A.J.; Kim, Hyoun-Ee. Oak Ridge Na- 
tional Lab., TN (USA). [1991]. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 8. 
international conference on composite materials; Honolulu, HI 
(USA); 15-19 Jul 1991. Order Number DE91011099. Source: 
OSTI; NTIS; GPO Dep. 

The effects of exposures to high-temperature gaseous environ- 
ments on the strengths of Nicalon SiC fiber and HPZ Si-N-C fiber 
were investigated. The exposure conditions included: (1) Ar with 
various Po» at 1000° and 1200°C for 10 h, and (2) air at 1000°, 
1200°, and 1400°C for times up to 100 h. Individual. fibers were 
tested in tension at room temperature following exposure, and 
correlations were made between the measured strengths and ob- 
served changes in surface morphology including that of the fracture 
surfaces. Thermal degradation of both fibers occurred under all 
conditions investigated. In fact, the effect of temperature far out- 
weighed the effect of any other variable including the level of 
oxidant in the atmosphere, or exposure time. Although of signifi- 
cant different chemistry, degree of crystallinity (Nicalon is 
crystalline, HPZ is amorphous), and cross-sectional geometry, the 
strengths of the fibers and their response to the various exposures 
were remarkably similar with one exception. The strength of the 
HPZ fiber was significantly less degraded by exposure in air at 
1400°C for times greater than two hours. 19 refs., 6 figs. 


17588 (CONF-9104192-4) In-situ monitoring of laser abla- 
tion of superconductors. Chen, C.H. (Oak Ridge National Lab., 
TN (USA)); Phillips, R.C.; Morrison, P.W. Oak Ridge National Lab., 
TN (USA). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. From HASRD workshop 
on laser ablation: mechanisms and application; Oak Ridge, TN 
(USA); 8-10 Apr 1991. Order Number DE91012057. Source: OSTI; 
NTIS; GPO Dep. 

In general, the preparation of superconductive thin film involves 
the vaporization of various chemicals. The species deposited on 
substrates include neutral atoms or molecules in ground states, 
atoms and molecules in excited states, ions in ground states and 
ions in excited states. An instrument which has the capability of the 
quantitative determination of atoms, molecules, and ions in various 
electronic states should provide very detailed information on the 
mechanism of formation of superconductive films. A position sensi- 
tive monitor of various oxide compounds relative to the flow and 
pressure of oxygen should reveal the role of oxygen, in supercon- 
ductive film preparation. An ideal method of monitoring the 
deposition process is to continuously track the deposition in situ 
and automatically maintain optimum film growth. With this goal in 
mind, we have investigated several diagnostic methods. In this 
work, fluorescence spectra are presented which indicate suitability 
for monitoring excited atoms, molecules and ions; mass analysis of 
laser desorbed ions is described; and the application of resonance 
ionization spectroscopy (RIS) to monitor desorbed neutral atoms 
and molecules is discussed. FTIR spectroscopy is used to mea- 
sure substrate temperatures and the components on the surfaces. 
23 refs., 1 tab. 


17589 
ture ‘cree parameters in: structural ceramics from 
constant-displacement, load-relaxation tests. Jenkins, M.G.; 
Ferber, M.K.-Oak Ridge National Lab., TN (USA). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 1991 Society for Experimental Mechanics 
spring conference: Milwaukee, WI (USA); 9-13 Jun 1991. Order 
Number DE91010130. Source: OSTI: NTIS; GPO Dep. 


(CONF-9106131-2) Determination of high tempera- 
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Displacement-controlled, load-relaxation tests were evaluated for 
aluminum oxide and silicon nitride tensile specimens in the temper- 
ature range of 1000°C to 1260°C as part of a preliminary 
investigation of the use of these tests for the determination of 
elevated-temperature creep parameters. A phenomenological the- 
ory of plastic deformation was applied to the empirical results in 
order to characterize the deformation state of the material in terms 
of a mechanical equation of state using the state variable, “plastic 
hardness.” Elevated-temperature creep parameters determined 
from single-specimen tests and the state variable approach were 
compared with the same creep parameters determined from 
multiple-specimen tests and conventional analysis approaches. The 
state variable approach offers the potential of mechanistically char- 
acterizing the elevated-temperature deformation using fewer 
specimens over shorter test times. 18 refs., 9 figs., 3 tabs. 


17590 (DOE/ER/45209-5) Defect structure of semiconduct- 
ing and insulating epitaxial oxides, May 1, 1990—April 30, 1991. 
Wessels, B.W. Northwestern Univ., Evanston, IL (USA). Dept. of 
Materials Science and Engineering. [1991]. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG02-85ER45209. 
Order Number DE91010640. Source: OSTI; NTIS; GPO Dep 

SrTiO, thin films were deposited by low-pressure organometal- 
lic chemical vapor deposition. Titanium _ isopropoxide, 
Sr(dipivaloyimethanate)2, oxygen, and water vapor were used as 
reactants, and argon was used as a carrier gas. Growth rates 
ranging from 0.3 to 4.5 uwm/h were obtained on (0001) sapphire 
substrates at 600—-850°C. Highly textured SrTiO films with a [111] 
orientation were obtained at a growth temperature of 800°C. The 
growth parameters which influenced the composition, phase stabil- 
ity, morphology, and texture of the thin films were examined. In 
addition to the SrTiO3, bismuth titanate film deposition and their 
properties were investigated. As in the case of strontium titanate, 
bismuth titanate is a semiconducting ferroelectric with perovskite- 
related structures. A number of phases can be stabilized in the 
bismuth titanate system. The compound Bi,TizO,2 has been previ- 
ously examined for its potential as a dielectric or optical material. 
The Curie temperature for this compound is 675°C. 


17591 (EGG-MS—9390) Gradient materials research in 
Japan: Foreign trip report. Rabin, B.H. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). Oct 1990. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-761D01570. Order 
Number DE91010081. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The traveler attended the First International Symposium on 
Functionally Gradient Materials, FGM '90, held in Sendai, Japan on 
October 8 and 9, 1990. The symposium focused on recent 
advances concerning the design, fabrication, and evaluation of ma- 
terials that contain controlled microstructural gradients. Although 
the advantages of using gradient materials have been recognized 
and utilized for quite some time, a major cooperative research pro- 
gram on advanced materials was initiated in Japan in 1987 to 
further exploit this concept. The goal of this national program is to 
research and develop gradient materials for use in a wide range of 
engineering applications, with particular emphasis on aerospace. 
Much of the symposium was devoted to describing the results ob- 
tained by Japanese researchers over the past three years. The 
author also visited selected Japanese laboratories with research 
programs on gradient materials. This report describes the ongoing 
research program in Japan and summarizes the significant high- 
lights of the symposium and technical visits. 


17592 (INIS-mf-12714, pp. 430-435) Radiation eftects on 
critical current density in Ba,YCu,0, superconductor. Shi- 
raishi, K. (Japan Atomic Energy Research Inst., Takasaki, Gunma 
(Japan). Takasaki Radiation Chemistry Research Establishment). 
Japan Atomic Energy Research Inst., Tokyo (Japan). May 1990. 
778p. (CONF-900156-: 2. international symposium on advanced 
nuclear energy research - evolution by accelerators, Mito (Japan), 
24-26 Jan 1990). In Proceedings of the 2nd international sympo- 
sium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper summarizes some experimental data on electron and 
ion irradiation effects on the superconducting properties of 





BasYCu307_, pellets. Discussion is made in relation to radiation- 
induced critical current enhancement and results of in-situ 
microstructural observations during electron irradiation in a trans- 
mission electron microscope. Observations indicate that the critical 
current density of the pellet is enhanced by electron irradiation. 
When the Ba,YCu307 pellets are irradiated with 200 keV O- or 
N-ions at ambient temperature, the superconducting transition tem- 
perature measured with current density greater than 15 kAcenter 
dotm—? is increased by the ion-irradiation to a fluence of about 1 x 
10'5m-*. Changes in the superconducting properties of the 
Bao YCu307 pellet with MeV-electron and ion irradiation can be un- 
derstood in relation to microstructural changes induced by electron 
irradiation in a transmission electron microscope. (N.K.). 


17593 (INIS-mf-12714, pp. 625-630) Study of high Tc super- 
conductors with negative muons. Nishiyama, K. (Tokyo Univ. 
(Japan). Meson Science Lab.); Nagamine, K.; Kitazawa, H.; Kat- 
sumata, K.; Torikai, E.; Kojima, H.; Tanaka, |. Japan Atomic Energy 
Research Inst., Tokyo (Japan). May 1990. 778p. (CONF-900156—: 
2. international symposium on advanced nuclear energy research - 
evolution by accelerators, Mito (Japan), 24-26 Jan 1990). In Pro- 
ceedings of the 2nd international symposium on advanced nuclear 
energy research: Evolution by accelerators. Order Number 
DE90520334. Source: OSTI; NTIS (US Sales Only); INIS. 

The present article shows measurements of the Sr concentration 
dependence of the paramagnetic shift in Lap_,Sr,CuO, and also 
addresses some observations of its temperature dependence. 
There are two O-sites in LaSrCuO: one is between two Cu sites in 
the CuO» plane that form the Cu-O-Cu network and the other site 
is on the top or bottom of the CuO,-octahedrons. Resonance spec- 
tra at 300K under 11.7 T field contain a very broad and highly 
paramagnetically shifted peak at 0.18 % together with a less 
shifted peak, which can be more precisely studied by using mag- 
netically alligned powder samples. A shift of O in the CuO2 plane 
shows very large anisotropy in the paramagnetic shift at 170K shift 
parallel c-axes. Contrary to this, the shift of O in the Cu-O chain is 
less anisotropic. Compared to these large shifts, the bridge O-site 
shows a smaller shift. Assuming an equal occupation probability of 
injected »~ in the O(1) site and O(2) site, two-component fitting is 
attempted with the same amplitude, initial phase and lifetime but 
with different frequency and relaxation. (N.K.). 


17594 (INIS-mf-12714, pp. 657-662) Collision eftects on ion 
beam induced crystallization of aluminum nitride. Kobayashi, 
Kenzo (institute of Physical and Chemical Research, Wako, 
Saitama (Japan)); Namba, Susumu; Iwaki, Masaya; Fujihana, 
Takanobu. Japan Atomic Energy Research Inst., Tokyo (Japan). 
May 1990. 778p. (CONF-900156—: 2. international symposium on 
advanced nuclear energy research - evolution by accelerators, Mito 
(Japan), 24-26 Jan 1990). In Proceedings of the 2nd international 
symposium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OST!; NTIS 
(US Sales Only); INIS. 

The report discusses the formation of A1N film by ion implanta- 
tion into thin A1No.g film near room temperature on the basis of 
X-ray diffraction measurements, which are compared with electronic 
and nuclear collision effects. A study is carried out to determine the 
effects of ion implantation of He, N and Ne into thin A1No.¢ film on 
the composition and crystal structure. Major results of the study 
are as follows. N impiantation into A1No.. film causes (002) ori- 
ented A1N film to form near room temperature without any thermal 
annealing. lon implantation of noble gas such as Ne or He into 
A1No.¢ film also causes (002) oriented A1N film to form at room 
temperature without any thermal annealing. Energy deposited via 
electronic collisions plays an essential role in the crystallization of 
A1N, when this solid phase crystal growth is induced by the implan- 
tation of N, Ne or He into thin A1No.¢ film, while the crystal growth 
of A1N is promoted by the doping effect of retained nitrogen in the 
film in the case of N-implantation into thin A1No.9 film. (N.K.). 


17595 


(INIS-mf-12812, pp. 25) Electron spectroscopic stud- 
ies of the adsorption of carbon tetrachloride on oxidized Ni 
(110). Chesters, M.A. (Univ. of East Anglia, Norwich (UK). School 
of Chemica! Sciences); Fahim, R.B.; Lennon, D. Australian Inst. of 


Nuclear Science and Engineering, Lucas Heights (Australia). 
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[1990]. 57p. (CONF-9011194—: 15. AINSE radiation chemistry con- 
ference, Lucas Heights (Australia), 5 Nov 1990). In 15th AINSE 
radiation chemistry conference, 5-7 November, 1990: conference 
handbook (programme, abstracts and general information). Order 
Number DE91626909. Source: OSTI; NTIS (US Sales Only); INIS 

Abstract only. AUGER ELECTRON SPECTROSCOPY /carbon 
tetrachloride: AUGER ELECTRON SPECTROSCOPY<Athin films; 
ENERGY-LOSS SPECTROSCOPY/adsorption; ENERGY-LOSS 
SPECTROSCOPY/carbon tetrachloride; ENERGY-LOSS SPEC- 
TROSCOPY/nickel oxides; NICKEL OXIDES/adsorption; NICKEL 
OXIDES/carbon tetrachloride; DESORPTION; ADSORPTION; 
GASES; MASS SPECTROSCOPY 


17596 (INIS-SU-220, pp. 103) Effect of ion fluorine implan- 
tation on formation of superconducting phase in bismuth 
films. Gorshkov, O.N.; Paviov, P.V. Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1990. 170p. (In Russian). (CONF-9005296-: 20. All-Union confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In 20. All-union conference on 
physics of charged particles interaction with crystals: Summaries of 
reports. Order Number DE91003054. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CUPRATES/physica! radiation effects; 
CUPRATES/superconductivity; AMORPHOUS STATE; BISMUTH 
COMPOUNDS; CALCIUM COMPOUNDS; CUPRATES; SUPER- 
CONDUCTIVITY; FILMS; FLUORINE IONS; ION IMPLANTATION; 
KEV RANGE 10-100; STRONTIUM COMPOUNDS; TYPE-Ii SU- 
PERCONDUCTORS 


17597 (INIS-SU-228/A, pp. 61) Peculiarities of determina- 
tion of phase composition and texture of Y-Ba-HTSC. Shamraj, 
V.F. (AN SSSR, Moscow (USSR). Inst. Metallurgii); Babarehko, 
A.A.; Efimov, Yu.V.; Lejtus, G.M.; Myasnikova, E.A. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj 
Inst. Redkometallicheskoj Promyshiennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404—: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. Ali-union conference on diagnostics prob- 
lems of -HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-I| SUPERCONDUCTORS/ 
phase studies; TYPE-li SUPERCONDUCTORS /texture; YTTRIUM 
OXIDES/type-ii superconductors; POWDERS; ROLLING; STRUC- 
TURAL CHEMICAL ANALYSIS; TEXTURE: X-RAY DIFFRACTION 


17598 (INIS-SU-228/A, pp. 62) Identification and X-ray 
crystal structure analysis of some oxide phases forming in the 
Bi-Sr-Ca-Cu-O system. Kievtsova, R.F. (AN SSSR, Novosibirsk 
(USSR). Inst. Neorganicheskoj Khimii); Glinskaya, L.A.; Potapova, 
O0.G.; Fedorov, V.E.; Borisov, S.V. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-issledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshiennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materiais. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 3 refs. BISMUTH OXIDES/type-ii superconductors; 
CALCIUM OXiDES/ype-ii superconductors; COPPER OXIDES/ 
type-ii superconductors; STRONTIUM OXIDES/type-ii supercon- 
ductors; TYPE-I] SUPERCONDUCTORS/crystal lattices; TYPE-II 
SUPERCONDUCTORS /phase studies; CHEMICAL COMPOSI- 
TION; IMPURITIES; LATTICE PARAMETERS; STRUCTURAL 
CHEMICAL ANALYSIS; X-RAY DIFFRACTION 


17599 (INIS-SU-228/A, pp. 64) Preparation technology and 
diagnostics of phases in HTSC-ceramics on the basis of thal 
lium. Akimov, A.l. (AN Belorusskoj SSR, Minsk (Byelorussian 
SSR). Inst. Fiziki Tverdogo Tela i Poluprovodnikov); Karpej, A.L.; 
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Poluchankina, L.P.;  Stribuk, E.K. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel'skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OST1!; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; CALCIUM 
OXIDES/type-ii superconductors; COPPER OXIDES/type-ii super- 
conductors; THALLIUM OXIDES/type-ii superconductors: TYPE-I 
SUPERCONDUCTORS /phase_ studies; TYPE-Il| SUPERCON- 
DUCTORS/sintering; CERAMICS; CHEMICAL COMPOSITION; 
CHEMICAL PREPARATION; CRYSTAL LATTICES; LATTICE 
PARAMETERS; PRESSING; TRANSITION TEMPERATURE; SIN- 
TERING 


17600 (INIS-SU-228/A, pp. 63) Phase formation in the Bi- 
Sr-Ca-Cu-O system during superconducting monocrystal 
growth trom high-temperature solutions. Kozeeva, L.P. (AN 
SSSR, Novosibirsk (USSR). Inst. Neorganicheskaj Khimii); Pod- 
berezskaya, N.V.; Virovets, A.V.; Royak, A.Ya.; Shaburova, V\P.; 
Potapova, O.G.; Glazkov, S.Yu.; Yudanova, L.|.\Borisov, S.V. AN 
SSSR, Moscow (USSR). ‘Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvennyj Nauchno-issledovatel’skij i 
Proektny; Inst. Redkometallicheskoj Promyshlenhosti, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ.. Moscow (USSR). 
1989. 199p. (in Russian). (CONF-8904404-: 1. all-union confer- 
ence on diagnostics problems of HTSC materials, Chernogolovka 
(USSR), 24-26 Apr 1989). In 1. All-union conference on diagnostics 
problems of HTSC-materials. Order Number DE91003095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. BISMUTH OXIDES/type-ii superconductors; 
CALCIUM OXIDES/type-ii superconductors; COPPER OXIDES/ 
type-ii superconductors; STRONTIUM OXIDES/ype-ii super- 
conductors; TYPE-Il| SUPERCONDUCTORS /crystal growth; 
TYPE-Ii SUPERCONDUCTORS /phase studies; CHEMICAL COM- 
POSITION; CRYSTAL LATTICES; LATTICE PARAMETERS; 
MONOCRYSTALS; SOLUTIONS 


17601 (INIS-SU-228/A, pp. 71) Differential scanning 
calorimetry in the studies of HTSC-materials. Bershtejn, V.A. 
(AN SSSR, Leningrad (USSR). Fiziko-Tekhnicheskij Inst.); Egorov, 
V.M.; Malekh, B.A.; Nikanorov, S.P.; Chudnovskij, F.A. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvenny} Nauchno-issledovatel'skij i Proektnyj 
Inst. Redkometallicheskoj Promyshlennosti, Moscow (USSR); 
Moskovskij Gosudarstvenny} Univ., Moscow (USSR). 1989. 199p. 
(in Russian). (CONF-8904404-: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 7. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDS /type-ii su- 
perconductors; COPPER OXIDES/type-ii superconductors; TYPE-II 
SUPERCONDUCTORS /calorimetry; YTTRIUM OXIDES/crystal- 
phase transformations; YTTRIUM OXIDES/type-ii superconductors; 
AMORPHOUS STATE; BISMUTH OXIDES; CHEMICAL COMPO- 
SITION; CRYSTALLIZATION; SPECIFIC HEAT; TRANSITION 
TEMPERATURE; CALORIMETRY; USES; VITRIFICATION 


17602 (INIS-SU-228/A, pp. 73) DTA and X-ray diftraction 
study of phase composition of YBajCu,07_,. Rasulov, R.B. 
(AN Uzbekskoj SSR, Tashkent (USSR). Inst. Yadernoj Fiziki); 
Kalanov, M.U.; Rustamova, V.M.; Gasanov, Eh.M.; Ashirov, Eh.G.; 
Latergaus, 1.S.; Peresada, AA. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-issledovatel'skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshiennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
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Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-l| SUPERCONDUCTORS, 
phase studies; YTTRIUM OXIDES/type-ii superconductors; CHEMI- 
CAL PREPARATION; DIFFERENTIAL THERMAL ANALYSIS; 
IMPURITIES; SINTERING; X-RAY DIFFRACTION 


17603 (INIS-SU-—228/A, pp. 75) Possibilities of phase 
diagnostics of yttrium-barium ceramics using an ESR- 
spectrometer. Nad’, V.Yu. (Moskovskij Khimiko-Tekhnologicheskij 
Inst., Moscow (USSR)); Orlova, T.A.; Matveeva, L.A.; Grazhulene, 
S.S.;  Petrukhin, O.M. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel'skij i Proektnyj Inst. Redkometallichesko} 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). in 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-l] SUPERCONDUCTORS/ 
phase _ studies; TYPE-Il SUPERCONDUCTORS /quantitative 
chemical analysis; YTTRIUM OXIDES/type-ii superconductors; AC- 
CURACY; ELECTRON SPIN RESONANCE; _ IMPURITIES; 
SENSITIVITY 


17604 (INIS-SU-—228/A, pp. 76) Quality control of the charge 
for HTSC-ceramics with the aid of ESR method. Glinchuk, M.D. 
(AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Problem Materi- 
alovedeniya); Zyrin, A.V.; Mikheev, V.A.; Pechenyj, A.P. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvennyj Nauchno-lssiedovatel’skij i Proektnyj 
Inst. Redkometallicheskoj Promyshlennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404—: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 fig. BARIUM OXIDES/type-ii superconductors; 
COPPER OXIDES/type-ii superconductors; TYPE-I| SUPERCON- 
DUCTORS/phase studies; TYPE-I| SUPERCONDUCTORS/quality 
control; YTTRIUM OXIDES/type-ii superconductors; CERAMICS; 
ELECTRON SPIN RESONANCE; IMPURITIES 


17605 (INIS-SU-228/A, pp. 78) Diagnostics of HTSC- 
ceramics of the composition Bi-Sr-Ca-Cu-O by ESR method. 
Bagdasaryan, G.S. (AN Armyanskoj SSR, Erevan (USSR). Inst. 
Fizicheskikh Issledovanij); Grigoryan, L.S.; Movsesyan, A.A. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvennyj Nauchno-lssledovatel'skij i 
Proektnyj Inst. Redkometallicheskoj Promyshlennosti, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
1989. 199p. (in Russian). (CONF-8904404—: 1. all-union confer- 
ence on diagnostics problems of HTSC materials, Chernogolovka 
(USSR), 24-26 Apr 1989). In 1. All-union conference on diagnostics 
problems of HTSC-materials. Order Number DE91003095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref., 1 fig. BISMUTH OXIDES/type-ii superconduc- 
tors; CALCIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; STRONTIUM OXIDES\/type-ii su- 
perconductors; TYPE-Il| SUPERCONDUCTORS /electron — spin 
resonance; TYPE-l| SUPERCONDUCTORS/phase studies; CE- 
RAMICS; TRANSITION TEMPERATURE 


17606 (INIS-SU-228/A, pp. 79) Volume of diamagnetic 
screening and concentrations of superconducting phase in 
HTSC-ceramics. Amitin, E.B. (AN SSSR, Novosibirsk (USSR). 
Inst. Neorganicheskoj Khimii); Naumov, V.N.; Starikov, M.A.; 
Kholopov, E.V. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
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Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 17. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 fig. TYPE-Il SUPERCONDUCTORS/microstructure; 
TYPE-Il SUPERCONDUCTORS /quantity ratio; CERAMICS; PHASE 
STUDIES; SPATIAL DISTRIBUTION; MICROSTRUCTURE 


17607 (INIS-SU-228/A, pp. 80) Study of phase composition 
of HTSC on the basis of complex analysis of data on electric 
resistivity, cathodoluminescence and difterential dissolution. 
Vasil'eva, |.G. (AN SSSR, Novosibirsk (USSR). Inst. Neorganich- 
eskoj Khimii); Kravchenko, V.S.; Romanenko, A.|.; Samojlov, P.P.; 
Fedorov, V.E.; Gusev, V.A.; Sokolov, A.A. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel'skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-I] SUPERCONDUCTORS/ 
phase studies; YTTRIUM OXIDES/ype-ii superconductors; 
CATHODOLUMINESCENCE; DISSOLUTION; ELECTRIC CON- 
DUCTIVITY; IMPURITIES; IRON OXIDES; NICKEL OXIDES; 
SOLID SOLUTIONS 


17608 (INIS-SU-228/A, pp. 81) Phase composition of 
bismuth-containing superconductors during growth from their 
own melts. Chemekova, T.Yu. (AN SSSR, Moscow (USSR). Inst. 
Khimii Silikatov); Rakhmankulov, R.J. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel'’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 


Short note. BISMUTH OXIDES/type-ii superconductors; CAL- 
CIUM OXIDES/type-ii superconductors; COPPER OXIDES/type-ii 
superconductors; STRONTIUM OXIDES/type-ii superconductors; 
TYPE-II| SUPERCONDUCTORS/crystal growth: TYPE-Ii SUPER- 


CONDUCTORS /phase studies; CRYSTALLIZATION; KINETICS; 
MOLTEN SALTS; MONOCRYSTALS 


17609 (INIS-SU-228/A, pp. 84) Phase-structural analysis of 
metal oxides of the type Y-Ba-Cu-O. Tatarenko, E.M. (AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Teoreticheskoj Fiziki); 
Tatarenko, V.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-|ssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). in 7. 
All-union conference on diagnostics problems of HTSC-materiais. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 3 refs. BARIUM OXIDES/type-ii superconductors; 
COPPER OXIDES*‘ype-ii superconductors; TYPE-li SUPERCON- 
DUCTORS/phase _ studies; TYPE-iIl SUPERCONDUCTORS’ 
structural chemical analysis; YTTRIUM OXIDES/type-ii super- 
conductors; CERAMICS; CRYSTAL STRUCTURE; PHASE 
DIAGRAMS; STABILITY 


17610 (INIS-SU-228/A, pp. 94) Investigation of the YBaCuO/ 
fluoride/Si films by transmission electron microscopy (TEM). 
Bert, N.A. (AN SSSR, Leningrad (USSR). Fiziko-Tekhnicheskij 
inst.); Karmanenko, S.F.; Konnikov, S.G.; Kosogov, A.O.; Kosogov, 


O.V.; Musikhin, Yu.G.; Sokolov, N.S.; Tyvin, M.L. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvennyj Nauchno-issledovatel’skij i Proektnyj 
Inst. Redkometallicheskoj Promyshiennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404—: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref., 1 fig. BARIUM OXIDES/type-ii superconduc- 
tors; COPPER OXIDES/type-ii superconductors; TYPE-II 
SUPERCONDUCTORS /phase studies; TYPE-I| SUPERCONDUC- 
TORSArarsmission electron microscopy; YTTRIUM OXIDES/type-ii 
superconductors; BARIUM FLUORIDES; CALCIUM FLUORIDES; 
FILMS; MICROANALYSIS; SILICON; SUBSTRATES 


17611 (INIS-SU-228/A, pp. 99) Properties of recrystallized 
superconducting films of YBaCuO. Rzaev, MM. (AN 
SSSR, Moscow (USSR). Fizicheskij Inst.); | Maksimovskij, 
S.N.; Myzina, V.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 ref., 2 figs. BARIUM OXIDES/ype-ii superconduc- 
tors; COPPER OXIDES/ype-ii superconductors; TYPE-Il 
SUPERCONDUCTORS /microstructure; TYPE-ii SUPERCONDUC- 
TORS/recrystallization; YTTRIUM OXIDES/type-ii superconductors; 
FILMS; SUBSTRATES; TRANSITION TEMPERATURE; Ml- 
CROSTRUCTURE; RECRYSTALLIZATION; ZIRCONIUM OXIDES 


17612 (INIS-SU-228/A, pp. 65) Influence of heat treatment 
conditions on phase composition and electric con- 
ductivity of high-temperature superconductors of the 
Bi2_,Pb,SraCa,Cu,0y (0.1<x<0.5) system. Kononyuk, |.F. (AN 
Belorusskoj SSR, Minsk (Byelorussian SSR). Inst. Obshchej 
i Neorganicheskoj Khimii); Makhnach, L.V.; Vashchuk, 
V.V.; Zonov, Yu.G. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-issledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshliennosti, Moscow (USSR); Moskovskij Gosudarstvenny; 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-matenialis. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BISMUTH OXIDES/ype-ii superconductors; CAL- 
CIUM OXIDESAype-ii superconductors; COPPER OXIDES/ 
type-ii superconductors; LEAD OXIDES/type-ii superconduc- 
tors; STRONTIUM OXIDES/ype-ii superconductors; TYPE-Il 
SUPERCONDUCTORS/electric conductivity; TYPE-li SUPER- 
CONDUCTORS/heat treatments: CERAMICS; CHEMICAL 
COMPOSITION; PHASE STUDIES; TRANSITION TEMPERA- 
TURE 


17613 (INIS-SU-228/A, pp. 193) Experience of fabrication 
of long-shaped ceramic products on the basis of 
YBazCu3,0,_,. Semirikov, |.S. (Ural’skij Politekhnicheskij Inst., 
Sverdiovsk (USSR)); Tel’nykh, T.F.; Mashkov, N.V.; Grigor’eva, 
V.F.: Ignatova, N.N. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya: Gosudarstvennyj 
Nauchno-Issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials. Chernogoiovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-matenals. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-I| SUPERCONDUCTORS/ 
fabrication; TYPE-I| SUPERCONDUCTORS/tubes; YTTRIUM 
OXIDES/type-ii superconductors; CERAMICS; DENSITY; OPTI- 
MIZATION; FABRICATION; TUBES 


17614 (INIS-SU-228/A, pp. 140) Effect of the composition 
on technological and characteristic properties of high- 
temperature superconducting ceramics (HTSCC). Pletnev, P.M. 
(AN SSSR, Novosibirsk (USSR). Inst. Neorganicheskoj Khimii); Fe- 
dorov, V.E.; Vereshchagin, V.I.; Mironov, Yu.l. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-issledovatel’skij i Proektny) Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-I| SUPERCONDUCTORS/ 
chemical preparation; TYPE-I| SUPERCONDUCTORS /sintering; 
YTTRIUM OXIDES/type-ii superconductors; CERAMICS; CRITICAL 
CURRENT; DENSITY; IMPURITIES; PHASE STUDIES; TENSILE 
PROPERTIES; TRANSITION TEMPERATURE; SINTERING 


17615 (INIS-SU-228/A, pp. 167) Correlation between HTSC- 
ceramics preparation conditions and its stoichiometry. 
Mogilko, Eh.T.; Nartova, Z.M.; Pulyaeva, I.V.; Blank, A.B.; 
Litvinenko, Yu.G.; Shashina, S.G. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshiennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. TYPE-II 
TYPE-I| SUPERCONDUCTORS/hot pressing; TYPE-Iil SU- 
PERCONDUCTORS/stoichiometry; CARBONATES; CERAMICS; 
CORRELATIONS; IMPURITIES; OXIDES; SPATIAL DISTRIBU- 
TION; ANNEALING; STOICHIOMETRY 


SUPERCONDUCTORS /annealing; 


17616 (INIS-SU-228/A, pp. 173) Study of HTSC-materials 
on the basis of barium-yttrium-copper-oxide powder. Alek- 
seenko, B.V.; Bukalov, A.V.; Gorbik, P.P.; Gorelov, B.M.; Dyakin, 
V.V.; Ogenko, V.M.; Chujko, A.A. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-iI| SUPERCONDUC- 
TORS/microstructure; TYPE-Il SUPERCONDUCTORS /sintering; 
YTTRIUM OXIDES/type-ii superconductors; CERAMICS; CHEM- 
ICAL COMPOSITION; CRITICAL CURRENT; POWDERS; 
SHORT WAVE RADIATION; TRANSITION TEMPERATURE; MI- 
CROSTRUCTURE; SINTERING 


17617 (INIS-SU-228/A, pp. 153) Structural pertection and 
magnetic properties of ‘123’-crystals. Golovenchin, E.|. (AN 
SSSR, Leningrad (USSR). Fiziko-Tekhnicheskij inst.); Kyutt, R.N.; 
Ruvimov, S.S.; Sanina, V.A.; Sapozhnikova, L.M.; Sotokin, L.M.; 
Syrnikov, P.P.; Shcheglov, M.P. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-issledovatel’skij i Proektnyj Inst. Red- 
kometallichesko} Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
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(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 fig. BARIUM OXIDES/type-ii superconductors; 
COPPER OXIDES/ype-ii superconductors; GADOLINIUM OX- 
IDES/type-ii superconductors; TYPE-Il| SUPERCONDUCTORS/ 
crystal structure; TYPE-I] SUPERCONDUCTORS/magnetic suscep- 
tibility; YTTRIUM OXIDES/type-ii superconductors; CHEMICAL 
COMPOSITION; CORRELATIONS 


17618 (INIS-SU-228/A, pp. 179) Analysis of the crystal 
structure of PrBa,Cu,07_, by the channeling method. Burdel’, 
K.K. (Moskovskij Gosudarstvennyj Univ., Moscow (USSR)); 
Polishchuk, |.E.; Chechenin, N.G. AN SSSR, Moscow 
(USSR). Nauchny} Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. BARIUM OXIDES/crystal structure; COPPER 
OXIDES/crystal structure; PRASEODYMIUM OXIDES/crystal struc- 
ture; BACKSCATTERING; HELIUM IONS; ION CHANNELING; 
MEV RANGE 01-10; MONOCRYSTALS; STRUCTURAL CHEMI- 
CAL ANALYSIS 


17619 (INIS-SU-228/A, pp. 180) X-ray diftraction analysis 
of monocrystals of the Bi(Pb)-Sr-Ca-Cu-O and Nd-Be-Cu-O 
systems. Kiosse, G.A. (AN Moldavskoj SSR, Kishinev (USSR). 
Inst. Prikladnoj Fiziki); Petrenko, P.A.; Banaga, M.P.; Gitsu, D.V.; 
Malinovskij, T.1. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvenny} 
Nauchno-issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-matenalis. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDSAype-ii 
superconductors; BISMUTH OXIDES/type-ii superconductors; 
COPPER OXIDES/tpe-ii superconductors; LEAD OXIDES/type-ii 
superconductors; NEODYMIUM OXIDES/type-ii superconductors; 
TYPE-li SUPERCONDUCTORS /crystal lattices; TYPE-Il SU- 
PERCONDUCTORS/microstructure; CHEMICAL COMPOSITION; 
LATTICE PARAMETERS; MONOCRYSTALS; TRANSITION TEM- 
PERATURE; MICROSTRUCTURE; X-RAY DIFFRACTION 


17620 (INIS-SU-228/A, pp. 187) Physico-chemical princi 
ples of the formation of high-temperature superconducting 
compounds. Bojko, M.E. (AN SSSR, Leningrad (USSR). Fiziko- 
Tekhnicheskij Inst.); Lunev, A.V.; Popov, V.V.; Tsvetkova, E.V.; 
Yakovenko, A.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvenny} 
Nauchno-issledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR); Moskovskij Gosudarstvenny; 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-matenials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. BISMUTH OXIDES/type-ii superconductors; 
CALCIUM OXIDES/type-ii superconductors; COPPER OXIDES/ 
type-ii superconductors; STRONTIUM OXIDES/ype-ii supercon- 
ductors; TYPE-Il SUPERCONDUCTORS/crystal structure; TYPE-II 
SUPERCONDUCTORS/superconductivity,; CHEMICAL COMPOSI- 
TION; SUPERCONDUCTIVITY 





17621 (INIS-SU-228/A, pp. 192) Procedure for investigation 
of macro- and microstructure of ceramic HTSC-materials. 
Mikhajlov, B.P. (AN SSSR, Moscow (USSR). Inst. Metallurgii); 
Kadyrbaev, A.R.; Burkhanov, GS. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-|ssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 figs. BARIUM OXIDESAype-ii superconductors; 
COPPER OXIDES/type-ii superconductors; TYPE-li SUPERCON- 
DUCTORS/etching; TYPE-Il SUPERCONDUCTORS/microstructure; 
YTTRIUM OXIDES/type-ii superconductors; ACETIC ACID; AQUE- 
OUS SOLUTIONS; CERAMICS; INORGANIC ACIDS; SAMPLE 
PREPARATION; ETCHING; MICROSTRUCTURE 


17622 (INIS-SU—228/A, pp. 110) Determination of the phase 
composition of HTSC thin films by X-ray diffraction with a 
grazing incidence beam. Shabel’nikov, L.G. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 3 refs. TYPE-Il SUPERCONDUCTORS /phase stud- 
ies; TYPE-Il SUPERCONDUCTORS/x-ray diffraction; FILMS; 
STRUCTURAL CHEMICAL ANALYSIS; THICKNESS 


17623 (INIS-SU—228/A, pp. 101) Some results of the inves- 
tigation of structure and properties of thick condensed 


Y-Ba-Cu-O-materials. Movchan, V.A. (AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Ehlektrosvarki); Didikin, G.G.; Litvin, S.E.; 
Nikitochkin, Yu.V.; Grechanyuk, N.|.; Babarik, A.l. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvennyj Nauchno-issledovatel’skij i Proektnyj 


Inst. Redkometallicheskoj Promyshiennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404-: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 7. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/ype-ii superconductors; TYPE-I| SUPERCONDUCTORS/ 
critical current; TYPE-I] SUPERCONDUCTORS/microstructure; YT- 
TRIUM OXIDESAype-ii superconductors; ANNEALING; CHEMICAL 
COMPOSITION; FILMS; PHASE STUDIES; POLYCRYSTALS; MI- 
CROSTRUCTURE 


17624 (INIS-SU-228/A, pp. 128) Local study of phase 
transformation in high-T; superconductors by TEM. Sasov, 
A.Yu. (Moskovskij Gosudarstvennyj Univ., Moscow (USSR)). AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvennyj Nauchno-issledovatel’skij i 
Proektnyj Inst. Redkometallicheskoj Promyshliennosti, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
1989. 199p. (in Russian). (CONF-8904404-: 1. all-union confer- 
ence on diagnostics problems of HTSC materials, Chernogolovka 
(USSR), 24-26 Apr 1989). In 1. All-union conference on diagnostics 
problems of HTSC-materials. Order Number DE91003095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TYPE-il SUPERCONDUCTORS /phase | transfor- 
mations; BARIUM COMPOUNDS; CUPRATES; LOW 
TEMPERATURE; TRANSMISSION ELECTRON MICROSCOPY; 
YTTRIUM COMPOUNDS 


17625 


(INIS-SU-228/A, pp. 141) Phase composition, prop- 
erties, 


possible technological impurities in industrial 
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specimens on the basis of barium, rare eartyh and copper ox- 
ides. Fotiev, V.A. (AN SSSR, Sverdiovsk (USSR). Inst. Khimii); 
Postrekhin, E.V.; Smolyak, B.N.; Koshcheeva, S.N.; Zhuraviev, 
V.D.; Balakirev, V.F. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvenny} 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 fig., 1 tab. BARIUM OXIDES/type-ii superconduc- 
tors; COPPER OXIDES/type-ii superconductors; RARE EARTH 
COMPOUNDS/phase diagrams; RARE EARTH COMPOUNDS, 
type-ii superconductors; TYPE-il SUPERCONDUCTORS /phase 
studies; TYPE-I| SUPERCONDUCTORS /quantitative chemical 
analysis; CERAMICS; CRYSTAL LATTICES; IMPURITIES; LAT- 
TICE PARAMETERS; POWDERS; STOICHIOMETRY 


17626 (INIS-SU-228/A, pp. 143) X-ray diffraction, mass 
spectrometric and electrophysical characteristics of modified 
ceramics YBa2Cu,0,_,. Kaleva, G.M. (Nadchno-issledovatel’skij 
Fiziko-Khimicheskij Inst., Moscow (USSR)); Vorontsov, P.S.; Poli- 
tova, E.D.; Galyamov, B.Sh.; Grigor'ev, E.1.; Trakhtenberg, L.I.; 
Venevtsev, Yu.N. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference. on diagnostics problems of HTSC-materiais. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-Il SUPERCONDUCTORS’ 
chemical composition; TYPE-I! SUPERCONDUCTORS /phase stud- 
ies; TYPE-I| SUPERCONDUCTORS/superconductivity; YTTRIUM 
OXIDES/type-ii superconductors; CERAMICS; CHEMICAL PREPA- 
RATION; IMPURITIES; “MASS SPECTROSCOPY: SPATIAL 
DISTRIBUTION; TRANSITION TEMPERATURE; SUPERCONDUC- 
TIVITY; X-RAY DIFFRACTION \ 


17627 (INIS-SU-228/A, pp. 144) Correlation of phase com- 
position and electrophysical characteristics of compounds in 
the Ln-Ba-Ca-O systems. Itskovich, R.Yu.; Kotok, L.A.; Mate- 
jehenko, P.V.; Rozenberg, G.Kh.; Shvetsova, T.A. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvennyj Nauchno-issiedovatel’skij i Proektnyj 
Inst. Redkometallicheskoj Promyshlennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404-: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OX!IDES/type-ii superconductors; COPPER 
OXIDES/ype-ii superconductors; RARE EARTH COMPOUNDS/ 
type-ii | superconductors; TYPE-Il SUPERCONDUCTORS/ 
phase studies; TYPE-l] SUPERCONDUCTORS/superconductivity; 
YTTRIUM OXIDES/type-ii superconductors; CHEMICAL COMPOSI- 
TION; CHEMICAL PREPARATION; CORRELATIONS; STABILITY; 
TRANSITION TEMPERATURE; SUPERCONDUCTIVITY 


17628 (INIS-SU-228/A, pp. 154) X-ray diffraction, moess- 
bauer and magnetic studies of ha taining yttrium 
cuprates. Klimenko, A.G. (AN SSSR, Novosibirsk (USSR). Inst. 
Neorganicheskoj Khimii); Kuznetsov, V.|.; Medikov, Ya.Ya.; Ne- 
mudryj, A.P.; Pavlyukhin, Yu.T.; Khajnovskij, N.G. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj 
Inst. Redkometallicheskoj Promyshlennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
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(In Russian). (CONF-8904404-: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 7. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-I| SUPERCONDUCTORS/ 
crystal doping; TYPE-I| SUPERCONDUCTORS/crystal lattices; 
TYPE-I| SUPERCONDUCTORS/magnetic properties; YTTRIUM 
OXIDES/type-ii superconductors; BROMINE ADDITIONS; CHEMI- 
CAL COMPOSITION; CHLORINE ADDITIONS; CLATHRATES; 
IODINE ADDITIONS; TRANSITION TEMPERATURE 


17629 (INIS-SU-228/A, pp. 157) Properties of the crystal 
phases of the Bi-Pb-Ca-Sr-Cu-O system, prepared by crucible- 
zone melting. Bush, A.A. (Moskovskij Inst. Radiotekhniki, 
Ehiektroniki i Avtomatiki, Moscow (USSR)); Sirotinkin, V.P.; 
Romanov, V.N. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvenny;j 
Nauchno-Issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics probiems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BISMUTH OXIDES/type-ii superconductors; CAL- 
CIUM OXIDES/type-ii superconductors; COPPER OXIDES/ 
type-ii superconductors; LEAD OXIDES/type-ii superconductors; 
STRONTIUM OXIDES/type-ii superconductors; TYPE-I| SUPER- 
CONDUCTORS/crystal growth; TYPE-Ii SUPERCONDUCTORS/ 
crystal lattices; TYPE-Il| SUPERCONDUCTORS/electric conductiv- 
' YTTRIUM OXIDES/type-ii superconductors; CHEMICAL 
COMPOSITION; LATTICE PARAMETERS; PHASE STUDIES; 
TRANSITION TEMPERATURE; ZONE MELTING 


17630 (INIS-SU—228/A, pp. 158) Metastable states and 
properties of Bi- and T-ceramics. Dmitriev, V.M. (AN Ukrainskoj 
SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. Nizkikh 
Temperatur); Dikin, D.A.; Zolochevskij, |.V.; Isakina, A.P.; Kvichko, 
L.A.; Prokhvatilov, A.l.; Ramakaeva, R.F.; Yangevich, L.D. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvennyj Nauchno-issiedovatel’skij /i 
Proektny| Inst. Redkometallicheskoj Promyshiennosti, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
1989. 199p. (In Russian). (CONF-8904404-: 1. all-union confer- 
ence on diagnostics problems of HTSC materials, Chernogolovka 
(USSR), 24-26 Apr 1989). In 1. All-union’contference on diagnostics 
problems of HTSC-materials. Order Number DE91003095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BISMUTH COMPOUNDSAype-ii superconductors; 
THALLIUM COMPOUNDS/type-ii superconductors; TYPE-II 
SUPERCONDUCTORS /phase_ studies; TYPE-I| SUPERCON- 
DUCTORS/stability; CERAMICS; CHEMICAL COMPOSITION; 
CRYSTAL STRUCTURE; LATTICE PARAMETERS; TRANSITION 
TEMPERATURE; STABILITY 


17631 (INIS-SU-228/A, pp. 159) Effect of cyclic heat treat- 
ment on phase composition of superconducting yttrium 
ceramics. Kalanov, M.U. (AN Uzbeksko} SSR, Tashkent (USSR). 
Inst. Yadernoj Fiziki); Rasulov, R.B.; Rustamova, V.M.; Ashurov, 
M.Kh.; Gasanov, Eh.M.; Yskenbaev, D.M. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. BARIUM OXIDES/type-ii superconduc- 
tors; COPPER OXIDES/type-ii superconductors; TYPE-II 
SUPERCONDUCTORS /crystal-phase transformations; TYPE-II 
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SUPERCONDUCTORS/heat _ treatments; TYPE-I| SUPER- 
CONDUCTORS /phase _ studies; YTTRIUM OXIDES/ype-ii 
superconductors; CERAMICS; CRYSTAL LATTICES; HIGH TEM- 
PERATURE; LATTICE PARAMETERS; MEDIUM TEMPERATURE; 
TRANSITION TEMPERATURE 


17632 (INIS-SU-—228/A, pp. 160) Crystallite substructure of 
HTSC-ceramics of YBapCu307_,. Luparev, V.S.; Mishutin, E.A.; 
Plekhanova, E.B.; Fedorova, G.P. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvenny} Nauchno-Ilssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-Il| SUPERCONDUCTORS/ 
microstructure; YTTRIUM OXIDESA/ype-ii superconductors; CE- 
RAMICS; CHEMICAL COMPOSITION; CRYSTAL LATTICES; 
ETCHING; QUALITY CONTROL; MICROSTRUCTURE 


17633 (INIS-SU-228/A, pp. 161) Microstructure of the pow- 
der and sintered ceramics of YBa2Cu3,07_,, prepared by 
coprecipitation and cryogranulation. Pakholkov, V.S. (Ural’skij 
Politekhnicheskij Inst., Sverdlovsk (USSR)); Kornilova, V.T.; Ujmin, 
S.N.;  Zyuzeva, N.A.; Rodionova, L.D. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvenny| Nauchno-issledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 17. 
All-union conference on diagnostics problems of HTSC-matenials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-iIl SUPERCONDUC- 
TORS/chemical preparation; TYPE-I| SUPERCONDUCTORS/ 
microstructure; YTTRIUM OXIDES/type-ii superconductors; AC- 
TIVATION ENERGY; CERAMICS; POWDERS; SINTERED 
MATERIALS; SINTERING; TRANSITION TEMPERATURE; Ml- 
CROSTRUCTURE 


17634 (INIS-SU-228/A, pp. 163) Microstructure effect on 
electrophysical characteristics of YBazCu30,_,-ceramics. Litvi- 
nenko, Yu.G.; Matejchenko, P.V.; Mogilko, Eh.T.; Puzikov, V.M.; 
Rozenberg, G.Kh.; Sheshina, S.G. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvenny} Nauchno-lssiedovatel’skij i Proektnyj inst. Red- 
kometallichesko} Promyshliennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-ll SUPERCONDUC- 
TORS/electric conductivity, TYPE-Il SUPERCONDUCTORS/ 
microstructure; YTTRIUM OXIDES/type-ii superconductors; CE- 
RAMICS; HOT PRESSING; OPTIMIZATION; SINTERING; 
TRANSITION TEMPERATURE; MICROSTRUCTURE 


17635 (INIS-SU-228/A, pp. 169) Structural and magnetic 
properties of bismuth ceramics of difterent composition. Study 
of the effect of different regimes of heat treatment. Amitin, E.B. 
(AN SSSR, Novosibirsk (USSR). Inst. Neorganicheskoj Khimii); 
Gromilov, S.A.; Naumov, V.N.; Royak, A.Ya.; Starikov, M.A. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvennyj Nauchno-lssiedovatel’skij i 
Proektny} Inst. Redkometallicheskoj Promyshlennosti, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 





1989. 199p. (In Russian). (CONF-8904404—: 1. all-union confer- 
ence on diagnostics problems of HTSC materials, Chernogolovka 
(USSR), 24-26 Apr 1989). In 1. All-union conference on diagnostics 
problems of HTSC-materials. Order Number DE91003095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BISMUTH OXIDES/type-ii superconductors; CAL- 
CIUM OXIDES/type-ii superconductors; COPPER OXIDES/type-ii 
superconductors; STRONTIUM OXIDES/type-ii superconductors; 
TYPE-I| SUPERCONDUCTORS /crystal structure: TYPE-I] SUPER- 
CONDUCTORS/heat treatments; TYPE-Il| SUPERCONDUCTORS, 
magnetic susceptibility; CERAMICS; CHEMICAL COMPOSITION; 
CONTROLLED ATMOSPHERES; TRANSITION TEMPERATURE 


17636 (INIS-SU-228/A, pp. 171) Diagnostics of phases 
forming in the Tl-Ca-Ba-Cu-O system. Itskovich, R.Yu.; Lakin, 
E.E.; Prokoffeva, O.P.; Rapakaeva, R.F.; Rozenberg, G.Kh.; 
Sobolev, V.L.; Teplitskaya, T.S.; Shvetsova, T.A. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvennyj Nauchno-lssledovatel’skij i Proektny; 
Inst. Redkometallicheskoj Promyshiennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404-: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI: NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; CALCIUM 
OXIDES/type-ii superconductors; COPPER OXIDES/type-ii su- 
perconductors; THALLIUM OXIDES/type-ii superconductors; 
TYPE-I| SUPERCONDUCTORS /chemical preparation; TYPE-I| SU- 
PERCONDUCTORS/phase_ studies; CERAMICS; CHEMICAL 
COMPOSITION; HEAT TREATMENTS; OPTIMIZATION; QUAN- 
TITY RATIO; TRANSITION TEMPERATURE 


17637 (INIS-SU-228/A, pp. 176) Chemical and phase com- 
position of YBa2Cu3,0,-monocrystals from X-ray diffraction 
data. Molchanov, V.N. (AN SSSR, Moscow (USSR). Inst. Kristallo- 
grafii); Muradyan, L.A.; Simonov, V.I. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj} Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 ref., 1 tab. BARIUM OXIDES/crystal lattices; BAR- 
IUM OXIDES/phase studies; COPPER OXIDES/crystal lattices; 
COPPER OXIDES/phase studies; YTTRIUM OXIDES/crystal 
lattices; YTTRIUM OXIDES/phase studies; CHEMICAL COMPOSI- 
TION; LATTICE PARAMETERS; MONOCRYSTALS; TWINNING; 
TYPE-I| SUPERCONDUCTORS 


17638 (INIS-SU-228/A, pp. 177) Features of the X-ray 
diftraction pattern of Y-Ba-Cu-O monocrystals. Kiosse, G.A. 
(AN Moldavskoj SSR, Kishinev (USSR). Inst. Prikladnoj Fiziki); Pe- 
trenko, P.A.; Tsurkan. V.V.: Samus’, D.P.; Malinovskij, T.!. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvennyj Nauchno-lssiedovatel’skij i 
Proektny| Inst. Redkometallicheskoj Promyshlennosti, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
1989. 199p. (In Russian). (CONF-8904404-: 1. all-union confer- 
ence on diagnostics problems of HTSC materials. Chernogolovka 
(USSR), 24-26 Apr 1989). In 1. All-union conference on diagnostics 
problems of HTSC-matenals. Order Number DE91003095. 
Source: OSTI: NTIS (US Sales Only): INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors: TYPE-I1 SUPERCONDUCTORS, 
microstructure; TYPE-ll SUPERCONDUCTORS/x-ray diffraction; 
YTTRIUM OXIDES/type-ii superconductors; CRYSTAL LATTICES; 
MONOCRYSTALS; TRANSITION TEMPERATURE; TWINNING; 
MICROSTRUCTURE 


17639 (INIS-SU-228/A, pp. 178) Structural study of HTSC 
(La,Sr)>CuO,. Tamazyan, R.A.; Muradyan, L.A.; Kevorkov, A.M.; 
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Munchaev, A.I.; Simonov, V.1. AN SSSR, Moscow (USSR). Nauch- 
ny} Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 17. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 tab. CUPRATES/type-ii superconductors; LAN- 
THANUM COMPOUNDS*Atype-ii superconductors; STRONTIUM 
COMPOUNDS \type-ii superconductors; TYPE-Il SUPERCONDUC- 
TORS/crystal lattices; CHEMICAL COMPOSITION; CUPRATES: 
LATTICE PARAMETERS; MONOCRYSTALS; TRANSITION TEM- 
PERATURE; TWINNING 


17640 (INIS-SU-228/A, pp. 165) Determination of microme- 
chanical properties of YBa2Cu,07_,-ceramics. Grabko, D.Z. 
(AN Moldavskoj SSR, Kishinev (USSR). Inst. Prikladnoj Fiziki); Bo- 
yarskaya, Yu.S.; Kats, M.S.; Tsurkan, V.V. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj; Promyshlennosti. Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-matenals. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-I] SUPERCONDUCTORS, 
fracture properties; YTTRIUM OXIDES/type-ii superconductors; 
BRITTLENESS; CERAMICS; MICROHARDNESS; MICROSTRUC- 
TURE 


17641 (INIS-SU-228/A, pp. 166) Inelastic properties of the 
YBa2Cu307_, + xZrO2 system in the temperature range 77- 
1200K. Bar'yakhtar, V.G. (AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Metallofiziki); Varyukhin, V.N.; Strongin, S.B.; Bereza, 
S.Yu.; Loboda, S.N. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvenny) 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-matenals. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors: TYPE-Ii SUPERCONDUCTORS’ 
shear properties; YTTRIUM OX!IDES/ype-ii superconductors; ZIR- 
CONIUM OXIDES/ype-ii superconductors; CRYSTAL-PHASE 
TRANSFORMATIONS; ELECTRIC CONDUCTIVITY; HARDNESS; 
INTERNAL FRICTION; QUANTITY RATIO 


17642 (INIS-SU-228/A, pp. 188) Optimization and predic 
tion of the composition of HTSC-compounds with high 
temperature of transition to superconducting state. Bunda, 
V.V. (Uzhgorodskij Gosudarstvennyj Univ., Uzhgorod (Ukrainian 
SSR)); Bunda, S.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya: Gosudarstvenny} 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR): Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 17. 
All-union conference on diagnostics problems of HTSC-mateniais. 
Order Number DE91003095. Source: OSTI: NTIS (US Sales Only); 
INIS. 

Short note. TYPE-Ii SUPERCONDUCTORS /chemical composi- 
tion: TYPE-I| SUPERCONDUCTORSAransition temperature; 
CORRELATIONS; ELECTRONIC STRUCTURE: FORECASTING: 
OPTIMIZATION 
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17643 (INIS-SU-228/A, pp. 114) ESR-diagnostics of the 
HTSC surtace. Vesnin, Yu.!. (AN SSSR, Novosibirsk (USSR). Inst. 
Neorganicheskoj Khimii); Istomin, V.E.; Kostsov, Eh.G. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvenny} Nauchno-issledovatel'skij i Proektny; 
Inst. Redkometallicheskoj Promyshliennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404-: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OST; NTIS (US Sales Only); INIS. 

Short note. 1 ref. BARIUM OXIDES/type-ii superconductors; 
COPPER OXIDES/type-ii superconductors; EUROPIUM OXIDES/ 
type-ii superconductors; GADOLINIUM OXIDES/type-ii supercon- 
ductors; TYPE-I] SUPERCONDUCTORS /electron spin resonance; 
TYPE-I| SUPERCONDUCTORS /superconductivity; YTTRIUM OX- 
IDES/type-ii superconductors; CONTROLLED ATMOSPHERES; 
CRYSTALS; OXYGEN; SURFACES; SUPERCONDUCTIVITY 


17644 (INIS-SU-228/A, pp. 116) Ob physical properties 
control of HTSC materials inn GIREDMET. Andrianov, D.G.; 
Matveev, I.V.; Zamakhin, A.I.; Morozova, N.P.; Khalyavin, E.A.; 
Bugorskij, S.B. AN SSSR, Moscow (USSR).- Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvenny} 
Nauchno-lssiedovatel’skij i Proektny} Inst. Redkometallichesko} 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. TYPE-li SUPERCONDUCTORS/auality  con- 
trol; CHEMICAL COMPOSITION; ELECTRIC CONDUCTIVITY; 
MAGNETIZATION; PENETRATION DEPTH; TRANSITION TEM- 
PERATURE 


17645 (INIS-SU-228/A, pp. 117) HTSC single crystal control 
by diamagnetic screening technique. Gladyshev, = 1.V. 
(Moskovskij Gosudarstvenny} Univ., Moscow (USSR)); Gordeev, 
S.N.; Zhukov, A.A.; Moshalkov, V.V. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI, NTIS (US Sales Only); 
INIS. 

Short note. TYPE-Il SUPERCONDUCTORS/crpical current; 
TYPE-I| SUPERCONDUCTORS/magnetic susceptibility; CRITICAL 
FIELD; MEASURING METHODS; MONOCRYSTALS 


17646 (INIS-SU-228/A, pp. 118) Peculiar features of critical 
current measuring in YBa,Cu,07_, ceramics. Gordeev, S.N. 
(Moskovskij Gosudarstvennyj Univ., Moscow (USSR)); Trukhan, 
V.N.; Shelomov, L.V.; Zhukov, A.A. Komarkov, L.A; 
Moshalkov, V.V. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. TYPE-I| SUPERCONDUCTORS /critical current: BAR- 
IUM COMPOUNDS: CERAMICS; CUPRATES; MAGNETIC 
FIELDS; YTTRIUM COMPOUNDS 


17647 


(INIS-SU-228/A, pp. 121) Local contactless diagnos- 
tics of magnetic properties of high-T. superconductors. 
Mironov, O.A. (AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Inst. 
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Radiofiziki i Ehlektroniki); Chistyakov, S.V.; Skrylev, |.Yu. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvennyj Nauchno-lssledovatel’skij i 
Proektnyj Inst. Redkometallicheskoj Promyshlennosti, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
1989. 199p. (In Russian). (CONF-8904404-: 1. all-union confer- 
ence on diagnostics problems of HTSC materials, Chernogolovka 
(USSR), 24-26 Apr 1989). In 1. All-union conference on diagnostics 
problems of HTSC-materials. Order Number DE91003095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref., 1 fig. TYPE-Il SUPERCONDUCTORS/ 
magnetic moments; BARIUM COMPOUNDS; CUPRATES; 
LOW TEMPERATURE; MEASURING METHODS; STRONTIUM 
COMPOUNDS; TEMPERATURE DEPENDENCE; ULTRALOW 
TEMPERATURE; YTTRIUM COMPOUNDS 


17648 (INIS-SU-228/A, pp. 122) Facility tor investigation of 
electrical properties of HTSC materials. Gerasshichuk, L.I.; 
Dubonosov, V.V.; Epifanov, Yu.M.; Stadnik, P.E.; Strel’nikov, 
N.l.; Suzdal’, V.S. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR); Moskovskij Gosudarstvenny} 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-matenals. 
Order Number DE91003095. Source: OST; NTIS (US Sales Only); 
INIS. 

Short note. TYPE-I| SUPERCONDUCTORS /electric conductivity; 
ERRORS; MEASURING INSTRUMENTS; RELIABILITY; TEMPER- 
ATURE DEPENDENCE; TRANSITION TEMPERATURE 


17649 (INIS-SU-228/A, pp. 123) Contactless measuring 
transport critical current in HTSC ceramics. Postrekhin, E.V. 
(AN SSSR, Sverdlovsk (USSR). Inst. Teplofiziki); Smolyak, B.M.; 
Ermakov, G.V. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-matenals. 
Order Number DE91003095. Source: OST|; NTIS (US Sales Only); 
INIS. 

Short note. TYPE-Il SUPERCONDUCTORS /critical current; 
BARIUM COMPOUNDS; CUPRATES; MAGNETIC FIELDS; MAG- 
NETIC FLUX; MAGNETIZATION; MEASURING METHODS; 
YTTRIUM COMPOUNDS 


17650 (INIS-SU-228/A, pp. 124) On reliability of H.2 values 
in new high-T, superconductors of different morphology. 
Al'tov, V.A.; Arsen'ev, A.D.; Kulysov, N.A.; Cherenkov, V.A. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvennyj Nauchno-lssledovatel’skij i 
Proektnyj Inst. Redkometallicheskoj Promyshiennosti, Moscow 
(USSR); Moskovskij Gosudarstvenny) Univ., Moscow (USSR). 
1989. 199p. (In Russian). (CONF-8904404—: 1. all-union confer- 
ence on diagnostics problems of HTSC materials, Chernogolovka 
(USSR), 24-26 Apr 1989). In 1. All-union conference on diagnostics 
problems of HTSC-materials. Order Number DE91003095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. TYPE-Il| SUPERCONDUCTORS/magnetic 
fieds; BARIUM COMPOUNDS; BISMUTH COMPOUNDS; 
CUPRATES; LANTHANUM COMPOUNDS: RELIABILITY; THAL- - 
LIUM COMPOUNDS; TRANSITION TEMPERATURE; YTTRIUM 
COMPOUNDS 


17651 (INIS-SU-228/A, pp. 125) Adequacy of description of 
upper critical fields tor new high-T. superconductors in BCS 
theory. Al'tov, V.A.  Arsen'eva, A.D.;  Kulysov, NA; 
Cherenkov, V.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 





Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OST!; NTIS (US Sales Only); 
INIS. 

Short note. 3 refs. TYPE-Il| SUPERCONDUCTORS/critical field; 
BARIUM OXIDES; BCS THEORY; BISMUTH OXIDES; COPPER 
OXIDES; YTTRIUM OXIDES 


17652 (INIS-SU-228/A, pp. 127) Facility and technique for 
contactless measurement of superconducting properties of 
HTSC. Izhik, Eh.V. (Khar’kovskij Inst. Radioehlektroniki, Kharkov 
(Ukrainian SSR)); Kirichenko, A.Ya.; Cherpak, N.T. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvennyj Nauchno-|ssiedovatel’skij i Proektnyj 
Inst. Redkometallicheskoj Promyshlennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404-: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref. TYPE-Il SUPERCONDUCTORS/ 
superconductivity; BARIUM COMPOUNDS; CERAMICS; 
CUPRATES; ELECTROMAGNETIC FIELDS; MEASURING _IN- 
STRUMENTS; MEASURING METHODS; MHZ RANGE 01-100; 
RARE EARTH COMPOUNDS; SUPERCONDUCTIVITY 


17653 (INIS-SU-228/A, pp. 134) Degradation of supercon- 
ducting properties of the yttrium-barium-copper-oxygen 
ceramics. Golota, M.Ya. (AN SSSR, Novosibirsk (USSR). Inst. Ne- 
organicheskoj Khimii); Kravchenko, V.S.; Razlevinskayay O.V.; 
Starikov, M.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvenny} 
Nauchno-issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 17. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. BARIUM OXIDESAype-ii superconductors; 
COPPER OXIDES/type-ii superconductors; TYPE-Il SUPERCON- 
DUCTORS/superconductivity; TYPE-Il SUPERCONDUCTORS/ 
weathering; YTTRIUM OXIDES/type-ii superconductors; AIR; 
CERAMICS; CHEMICAL COMPOSITION; PHASE STUDIES; 
TRANSITION TEMPERATURE; SUPERCONDUCTIVITY; WEATH- 
ERING 


17654 


(INIS-SU-228/A, pp. 142) Electric resistivity of the 
Bi-Sr-Ca-Cu-O specimens of difterent composition in the tem- 
perature range 20-870 deg C. Bessergenev, V.G. (AN SSSR, 
Novosibirsk (USSR). Inst. Neorganicheskoj Khimii); Kravchenko, 
V.S.; Wyasov, S.Sh.; Slobodyan, S.A.; Shkredov, Yu.A. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvennyj Nauchno-issledovatel’skij i Proektnyj 


inst. Redkometallicheskoj Promyshlennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404—: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 17. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BISMUTH OXIDES/type-ii superconductors; CAL- 
CIUM OXIDESfype-ii superconductors; COPPER OXIDES/ 
type-ii superconductors; STRONTIUM OXIDESAype-ii supercon- 
ductors; TYPE-Il SUPERCONDUCTORS/electric conductivity; 
CHEMICAL COMPOSITION; HIGH TEMPERATURE; MEDIUM 
TEMPERATURE; TEMPERATURE DEPENDENCE; VERY HIGH 
TEMPERATURE 


17655 (INIS-SU-228/A, pp. 146) IR-spectroscopic study of 
structural features of the Bi-Sr-Ca-Mg-Cu-O system. Gololobov, 
E.M. (AN Belorusskoj SSR, Minsk (Byelorussian SSR). Inst. Fiziki 
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Tverdogo Tela i Poluprovodnikov); Prytkova. N.A.: Savchenko, 
V.F.; Tomilo, Zh.M.; Shimanskaya, N.M. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvenny} Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. ALKALINE EARTH METAL CONM- 
POUNDS/\/type-ii superconductors; BISMUTH OXIDES/type-ii 
superconductors; COPPER OXIDES/type-ii superconductors; 
TYPE-Il| SUPERCONDUCTORS/infrared spectra; TYPE-Il Sb- 
PERCONDUCTORS/structural chemical analysis; CHEMICAL 
COMPOSITION; CRYSTAL LATTICES; HEAT TREATMENTS; OS- 
CILLATION MODES 


17656 (INIS-SU-228/A, pp. 
teristics of HTSC. Model of superconducting glass. 
Kopchikov, A.N. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvenny} 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OST!; NTIS (US Sales Only); 
INIS. 

Short note. 1 fig. BARIUM OXIDES/type-ii superconductors; 
CALCIUM OXIDES/type-ii superconductors; COPPER OXIDES/ 
type-ii superconductors; THALLIUM OXIDES/type-ii supercon- 
ductors; TYPE-ll SUPERCONDUCTORS/electric conductivity; 
CERAMICS; LOW TEMPERATURE; TEMPERATURE DEPEN- 
DENCE; TRANSITION TEMPERATURE 


17657 (INIS-SU-228/A, pp. 151) Kinetic phenomena in high- 
temperature superconducting ceramics Y,;_,Tm,BajCu30,_,, 
Yo.gNdp ;BazCu,07_,. Aliev, V.M. (AN Azerbajdzhanskoj SSR, 
Baku (USSR). Inst. Fiziki); Aliev, S.A.; Ismailov, |.A.; Mekhtiev, 
A.Sh.; Ragimov, S.S.; Ehjnullaev, A.V. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-|ssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshiennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. BARIUM OXIDES/type-ii superconductors; 
COPPER OXIDES/type-ii superconductors; NEODYMIUM OXIDES/ 
type-ii superconductors; THULIUM OXIDES/ype-ii superconduc- 
tors; TYPE-I1 SUPERCONDUCTORS/electric conductivity; TYPE-II 
SUPERCONDUCTORS /electromotive force; YTTRIUM OXIDES/ 
type-ii superconductors; CERAMICS; CHEMICAL COMPOSITION; 
LOW TEMPERATURE; MEDIUM TEMPERATURE; TEMPERA- 
TURE DEPENDENCE; TRANSITION TEMPERATURE 


17658 (INIS-SU-228/A, pp. 148) On the character of con 
ductivity electron motion in superconducting ceramics. 
Shalyapin, A.L. (Ural’skij Politekhnicheskij Inst., Sverdiovsk 
(USSR)); Shul’'gin, B.V. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssiedovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-matenals. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/ype-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-li SUPERCONDUCTORS/ 


147) Current-voltage charac- 


ERA Vol. 16, No. 7 283 





36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


electric conductivity; TYPE-Il SUPERCONDUCTORS/electron 
transfer; YTTRIUM OXIDES/type-ii superconductors; CERAMICS; 
CRITICAL CURRENT; LOW TEMPERATURE 


17659 (INIS-SU-228/A, pp. 168) Correlation between physi- 
cal properties of HTSC-ceramics and technological features of 
starting powder preparation. Antonova, V.V.; Blank, A.V.; 
Kvichko, L.A.; Kotok, L.A.; Litvinenko, Yu.G.; Mogilko, Eh.T.; 
Pulyaeva, |.V.; Ramakaeva, R.F.; Teplitskaya, T.S. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvenny} Nauchno-issledovatel’skij i Proektny; 
Inst. Redkometallicheskoj Promyshliennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404-: 1. ali-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES/chemical preparation; BARIUM 
OXIDES/type-ii superconductors; COPPER OXIDES/chemical 
preparation; COPPER OXIDES/type-ii superconductors; TYPE-I| 
SUPERCONDUCTORS physical properties; YTTRIUM OXIDES/ 
chemical preparation; YTTRIUM OXIDES/type-ii superconductors; 
ANNEALING; CERAMICS; CHEMICAL REACTION KINETICS; 
CORRELATIONS; PHASE STUDIES; POWDERS; PRESSING; 
TRANSITION TEMPERATURE 


17660 (INIS-SU-228/A, pp. 170) Oxidation degrees of 
the elements, oxygen content and superconductivity in 
PrBazCu3,0, and Pr;xY,_,Baz_yLayCu30,. Bazuev, G.V. (AN 
SSSR, Sverdlovsk (USSR). Inst. Khimii); Kirsanov, N.A.; Makarova, 
O.V.; Kellerman, D.G. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; COPPER OXIDES/valence; LAN- 
THANUM OXIDES/type-ii superconductors; PRASEODYMIUM 
OXIDESAype-ii superconductors; PRASEODYMIUM OXIDES/ 
valence; TYPE-Il| SUPERCONDUCTORS/electrical properties; 
YTTRIUM OXIDES/ype-ii superconductors; CHEMICAL COM- 
POSITION; VALENCE; SOLID SOLUTIONS; TRANSITION 
TEMPERATURE 


17661 (INIS-SU-228/A, pp. 152) Electron irradiation eftect 
on superconducting parameters of YBa2Cu,0,_; - material 
with partial substitution of Tm and Nd for Y. Tagiev, B.G. (AN 
Azerbajdzhanskoj SSR, Baku (USSR). Inst. Fiziki); Niftiev, G.M.; 
Nechaev, E.V.; Mamedov, Eh.T.; Aliev, V.M.; Ismailov, |A.; 
Mekhtiev, A.M.; Ehjnullaev, A.V. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssiedovatel'skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 ref. BARIUM OXIDES/type-ii superconductors; 
COPPER OXIDES/type-ii superconductors; NEODYMIUM OXIDES/ 
type-ii superconductors; THULIUM OXIDES/type-ii superconduc- 
tors; TYPE-Il| SUPERCONDUCTORS /electric conductivity; TYPE-II 
SUPERCONDUCTORS /physical radiation effects; TYPE-I] SUPER- 
CONDUCTORSAransition temperature; YTTRIUM OXIDES/type-ii 
superconductors; CHEMICAL COMPOSITION; ELECTROMOTIVE 
FORCE; ELECTRON BEAMS; RADIATION DOSES 
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17662 (KAERI/RR-837/89) A study on the development of 
high T, superconducting materials. Won, Dong Yeon (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of Korea)); Lee, 
Hee Gyoun; Kim, Chan Joong. Korea Atomic Energy Research 
Inst., Daeduk (Republic of Korea). Jan 1990. 57p. (In Korean). Or- 
der Number DE91629755. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The microstructure, crystal structure and formation kinetics for 
the superconducting phases were studied in the lead-doped BiSr- 
CaCuO system. The formation kinetics was also investigated in the 
samples with different Pb/Bi ratio and it was observed that the 30 
% Pb addition is most perterable for the formation of the high T, 
phase. The formation of the high T. phase was delayed by the ex- 
cessive addition of Pb. The lattice parameter (c) of the unit cell of 
both low T, and high T, phases increased with increasing Pb con- 
tent. Superconducting thin film was sucessfully prepared by 
chemical vapor deposition (CVD). Film deposited on MgO 
substrate showed a T., onset of 85 K and did not reach to zero re- 
sistivity down to 77 K. Superconducting 124 phase in Y-system, 
which is more stable than 123 phase at high temperature showed 
a Te, onser of 84 K. Additionally, 0.1 mole of Pb, Sn and Ca was 
substituted for yttrium in 124 phase, respectively. For Pb and 
Sn-subsituted specimens, 124 phase was formed and for Ca sub- 
stituted specimen, 124 phase was not formed and revealed no 
superconductivity down to 77 K. For Sn-substituted specimens, 124 
phase was formed but showed no superconductivity down to 77 K. 
(author). 


17663 (KAERI/RR-864/89) The development of SiC whisker 
fabrication technology for nuclear applications. Kang, Thae 
Khapp (Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)); Kuk, Il Hiun; Lee, Jae Chun; Rhee. Chang Kyu; Lee, 
Ho Jin; Park, Soon Dong. Korea Atomic Energy Research Inst., 
Daeduk (Republic of Korea). Feb 1990. 84p. (In Korean). Order 
Number DE91629706. Source: OSTI; NTIS (US Sales Only); INIS. 
Important process factors of carbothermic process for the growth 
of SiC whiskers were investigated. The crystalline form of silicon 
dioxide, amount of carbon addition, graphite, silicon, catalysts, ad- 
ditive and reaction temperature were chosen as the main factors. 
Morphology of the resultant products was grouped into 3 different 
types; whisker,noodie and power types. The addition of catalyst af- 
fected in most the formation of SiC whiskers. Effects of catalyst 
and additive additions and reaction atmospheres on the morphol- 
ogy anf growth of SiC whiskers were investigated, silicon monoxide 
power and carbon monoxide gas were used as the raw materials. 
The addition of an iron containing catalyst resulted in a very long 
thread-like growth of the whiskers, while that of sodium chloride 
helical curlings. Addition of hydrogen to the non-oxidizing atmos- 
phere enhanced the whisker formations. Crystallization of 
amorphous silicon monoxide raw powder was investigated at high 
temperatures up to 1500 deg C in Ar atmosphere using graphite 
crucible. Up to 900 deg C no crystallization occurred, while at 1100 
- 1300 deg C silicon formation, and at 1500 deg C silicon dioxide 
and silicon carbide formations were detected. A slight weight loss 
began 1300 deg C, and the weight loss became about 33 % at 
1500 deg C. After the formation reaction of SiC whiskers, the reac- 
tion products were leached by hydrofluoric acids. The optimum 
concentration of the hydrofluoric acid was 2 %. (author). 


17664 (LA-UR-91-498) Demonstration of liquid metal/tabric 
heat pipes. Merrigan, M.A.; Sena, J.T.; Keddy, M.D. Los Alamos 
National Lab., NM (USA). [1991]. 20p. Sponsored by Department 
of Defense, Washington, DC (USA). DOE Contract W-7405-ENG- 
36. (CONF-910739-10: ASME/AIChE/ANS national heat transfer 
conference, Minneapolis, MN (USA), 26-31 Jul 1991). Order Num- 
ber DE91008584. Source: OSTI; NTIS; GPO Dep. 

The influence of protective fabric covering on heat rejection rates 
for high temperature spacecraft radiators was investigated. Alu- 
minaborosilicate was the fabric used in experiments. Stainless 
steel — sodium heat pipes were used as radiators. The experi- 
ments showed that the radiation performance of the fabric covered 
surfaces was strongly affected by the emissivity of the underlying 
metal substrate. 


17665 (LA-UR-91-1355) Use of a TMo;. microwave cavity 
at 2.45 GHz for aerosol and filament drying. Christiansen, D.E.; 





Unruh, W.P. Los Alamos National Lab., NM (USA). [1991]. 9p. 
Sponsored by USDOE, Washington. DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-910430—1: 93. annual meeting and expo- 
sition of the American Ceramic Society (ACerS), Cincinnati, OH 
(USA), 28 Apr - 2 may 1991). Order Number DE91011420. 
Source: OSTI; NTIS; GPO Dep. 

As part of the development of a generic spray-drying process for 
aerosol preparation of homogeneous powders of complex metal 
oxide systems, we have investigated the use of 2.45 GHz power in 
a high-Q single-mode TMo1o cavity coupled directly to aerosols of 
aqueous solutions. Partial success was attained with a concen- 
trated solution of ferric nitrate. Although all particulates showed 
drying, only a few percent of the particles were fully dried prior to 
collection. The cavity operated at a power level just below that suf- 
ficient to cause electric field breakdown in the carrier gas (dry 
nitrogen). The large inherent dielectric shielding of the spherical 
droplets makes it difficult to couple enough power into an aerosol 
at 2.45 GHz to overcome the heat loss from individual droplets to 
the surrounding gas and achieve full particulate drying. The calcu- 
lated and measured dielectric shielding of a thin cylinder of water 
aligned with the cavity electric field is very much smaller. We have 
produced heating rates in water ~600 times more rapid than could 
be achieved with aerosols. This suggests using 2.45 GHz mi- 
crowave power for drying extruded filaments and then calcining 
those dried filaments to ceramic fiber. 3 refs., 4 figs. 


17666 (LBL-29659) Morphological studies of lithium fluo- 
ride surfaces. Bullard, J.\W. Lawrence Berkeley Lab., CA (USA). 
Sep 1990. 80p. Sponsored by USDOE, Washington. DC (USA). 
DOE Contract AC03-76SF00098. Order Number DE91010244. 
Source: OSTI; NTIS; GPO Dep. 

A reversible rounded/facetted transition has been observed on 
lithium fluoride surfaces, both for periodic profiles on single crystals 
and for small particles. For initially facetted profiles, the profile am- 
plitude was observed to round significantly and decay with time at 
temperatures near 93% of the bulk melting point. When these 
rounded profiles were slowly cooled they refacetted over a temper- 
ature range below 89% of the melting point if the profiles were 
shallow (~0.5 um), but when deeper (~1.0 um) the refaceting oc- 
curred only if the specimen was held at a lower temperature (90% 
of the melting point) and then slowly cooled. The rate of decay of 
the rounded profiles was dependent on the profile dimensions, but 
the scatter in the data made quantitative analysis of the filling un- 
feasible. Removal of material from the ridges was hypothetically 
proposed to be the rate limiting step in the process, and under this 
hypothesis the erratic decay rate behavior was attributed to a non- 
uniform dislocation concentration. It was also observed that the 
morphology exhibited was dependent on atmosphere. When an- 
nealed in air, irregularities appeared which increased the surface 
area. These irregularities did not appear when the profiles were 
annealed in argon and in vacuum. A possible explanation for the 
appearance of the irregularities is adsorption of a species, such as 
O, or HO. Initially facetted lithium fluoride particles (~5.0 um) 
were observed to remain facetted when isolated on a graphite chip 
and heated to 85% of the melting point, but rounded at the same 
temperature when in bulk powder form. Bulk powder heated to 
93% of the melting point exhibited further rounding, but if slowly 
cooled to room temperature the particles developed facetted 
ledges, giving confirmation of the rounded/acetted transition. 45 
refs., 24 figs., 7 tabs. 


17667 (LIYaF—-1585) Optical properties of HTSC materials 
in IR range. Evseev, V.A.; Konopleva, R.F. AN SSSR, Leningrad 
(USSR). Inst. Yadernoj Fiziki. 1990. 24p. (In Russian). Order Num- 
ber DE91629785. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental data on the study of optical properties of high- 
T. superconductors-polycrystalline YBaz2Cu307_,; Lag_,M,CuO, 
and an epitaxial YBa2Cu307_,-films under thermal annealing and 
neutron irradiation are presented. The methods of research are |R- 
absorption, |R-reflectance and Raman spectroscopy in the range 
100-4200 cm-'. The HTSC-films on different substrates are stud- 
ied for selection of weak-activated by neutron irradiation substrates. 
YBa2Cu307_,-films on SrTiO3-substrates are more pertect com- 
pared with that on MgO due to the presence of foreign phases. The 
modification of phonon spectrum associated with the lack of oxygen 
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at annealing (Tann=450 deg C and 850 deg C) and with oxygen va- 
cancies at neutron irradiation are found. The correlation between 
an intensity of reflectance peak 670 cm~' and superconducting 
state of ceramics (La; _,Mx)2CuO, is observed. 21 refs.: 9 figs 


17668 (LIYaF-1603) Influence of high temperature anneal- 
ing conditions on electrical properties of fast neutron 
irradiated YBa,Cu,0, ceramics. Konopleva. R.F.; Nazarkin, |.V.; 
Chudakov. M.V.; Borisov. B.A.. Dyumin, A.N.; Lebedev. V.M.: 
Luk'yanov, Yu.G. AN SSSR. Leningrad (USSR). Inst. Yadernoj 
Fiziki. 1990. 18p. (in Russian). Order Number DE91629786. 
Source: OSTI: NTIS (US Sales Only); INIS. 

The temperature dependence of the specific resistance of the 
YBazCu30, ceramic annealed in nitrogen atmosphere and in the 
air in temperature interval 100 deg C-950 deg C has been investi- 
gated. The restoration of the superconducting properties of 
unirradiated and fast reactor neutrons irradiated (F=3.10'" sm-?) 
ceramic specimens, which was annealed in nitrogen atmosphere 
by T>600 deg C was found. It was shown, that the character of 
the electron transfer in normal phase in temperature region T 100 
C in quasi two-dimensional and t temperatures close to T, (93 K < 
T < 100 K) the transfer occurs in the three-dimensional space. 22 
refs.; 4 figs.; 1 tab. 


17669 Nondestructive method for chemically machining 
crucibles or molds from their enclosed ingots and castings. 
Stout, N.D.; Newkirk, H.W. To Dept. of Energy. 4 Oct 1989. USA 
Patent patent application 7-417,146. 15p. Sponsored by USDOE. 
Washington. DC (USA). DOE Contract W-7405-ENG-48. Order 
Number DE91011610. Source: OSTI; NTIS: GPO Dep 

An inventive method is described for chemically machining rhe- 
nium, rhenium and tungsten alloy, and group 5b and 6b metal 
crucibles or molds from included ingots and castings comprised of 
oxide crystals including YAG and YAG based crystals, garnets, 
corundum crystals, and ceramic oxides. A mixture of potassium 
hydroxide and 15 to 90 weight percent of potassium nitrate is pre- 
pared and maintained at a temperature above melting and below 
the lower of 500 degrees centigrade or the temperature of decom- 
position of the mixture. The enveloping metal container together 
with its included oxide crystal object is rotated within the heated 
KOH-KNO, mixture, until the container is safely chemically ma- 
chined away from the included oxide crystal object. 1 fig. 


17670 _— Silicon nitride-based material with enhanced proper- 
ties and method of its manutacture. Holcombe, C.E.: Kimrey, 
H.D.; Gorin, A.H. To Dept. of Energy. 9 Mar 1990. USA Patent 
patent application 7-490,896. 10p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC05-840R21400. Order 
Number DE91011643. Source: OSTI; NTIS: GPO Dep. 

The specification discloses a silicon nitride-based material and 
method of its manufacture wherein the material includes silicon ni- 
tride particles coated with yttrium aluminate. The material in a 
sintered form exhibits an increased melting point of at least about 
1800°C in the grain boundaries as compared to prior silicon 
nitride-based sintered articles which achieved a grain boundary 
melting point of only about 1500°C. Sintered articles made from 
the material also exhibit improved fracture toughness. hardness 
and density for use in high-temperature applications. 2 tabs. 


17671 (UCRL-JC—105703) Characterization of Mo/B,C mul 
tilayers. Jankowski, A.F.: Perry, P.L. Lawrence Livermore National 
Lab., CA (USA). Mar 1991. 15p. Sponsored by USDOE, Washing- 
ton. DC (USA). DOE Contract W-7405-ENG-48. (CONF-910485-2: 
Symposium on tribological coatings surface modification in con- 
junction with the international conference on metallurgical coating 
and thin films, San Diego, CA (USA), 22-26 Apr 1991). Order 
Number DE91011192. Source: OSTI; NTIS; GPO Dep. 

The Mo/B,C muttilayer system is selected for maximum, normal 
incidence reflection of 6.7mm x-rays. Application in projection lithog- 
raphy requires structural optimization for smooth layering and 
minimal interface roughness. A transmission electron microscopy 
analysis of samples prepared in cross-section reveals an intrinsic 
layer roughness despite attempts to refine sputter deposition pa- 
rameters. The limitations in growth morphology are attributable to 
interfacial reactivity trom inherent phase instability. 11 refs., 4 figs., 
1 tab. 
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Reter also to citation(s) 16114. 16125. 16211, 16213, 16214, 
16216, 16252. 16264. 16276, 16326, 16331. 16339, 16341, 16359. 
16482. 16485, 16524, 16541, 17156, 17242. 17703. 17844. 17858. 
17870. 17967, 17981. 17982, 18075, 18125, 18130. 18131, 18350. 
18382. 18388. 18392. 18404, 18427. 18852. 19193, 19272 


17672 (ANLU/CP-72262) Applications of neutron reflectivity: 
Polymers and magnetism. Feicher. G.P. Argonne National Lab., 
IL (USA). Jan 1991. 31p. Sponsored by USDOE. Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-9006235-3: 114 
Enrico Fermi School of Physics, La Specia (Italy), 19-29 Jun 1990) 
Order Number DE91010759. Source: OSTI; NTIS: GPO Dep 
During the past decade interest in the properties of surfaces and 
interfaces has grown at an outstanding rate Thin films have a 
common planar geometry. and the physical intormation most often 
sought is how the chemical composition and the magnetization of 
the film varies along its thickness. Since slow neutrons are not ab- 
sorbed by most substances, they penetrate over thicknesses of 
some centimeters of matter before being reflected by deep inter- 
faces as those at a liquid/solid boundary. Actually this property 
makes neutron reflectivity an attractive probe. The author 
discusses the physical quantities that are obtained by neutron re- 
flectivity and their significance in the context of studies of polymers 
and magnetism. For polymers, neutron reflection allows one to 
delve deep in the detailed microscopic behavior of blends at each 
point of the phase diagram. Some of the problems presently being 
pursued are discussed. In the study of magnetism of thin films 
neutron reflection plays a role, because it is capable of giving the 
absolute value of the local magnetization. 23 rets., 13 figs. (SC) 


17673 (ANL/CP-—72964) The direct synthesis of organic- 
containing clays and thermal analysis of porphyrin-clay 
complexes. Carrado, K.A.; Anderson. K.B.; Grutkoski, P.S. Ar- 
gonne National Lab., IL (USA). [1991]. 15p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910402-12: 201. American Chemical Society (ACS) national 
meeting, Atlanta, GA (USA), 14-19 Apr 1991). Order Number 
DE91011862. Source: OSTI; NTIS; GPO Dep. 

Synthetic TMA-montmorillonites have now been made in con- 
junction with synthetic porphyrin-hectorites reported earlier. In order 
to help progress towards preparation of porphyrin-containing alumi- 
nosilicate clays, the thermal stability of porphyrin-clay systems has 
been examined in detail. Results from TGA and Py-GC-MS indi- 
cate that the porphyrin nucleus is extremely stable in the present 
of clay minerals. Substituents on the nucleus such as pyridinium or 
anilinium are, on the other hand, slightly destabilized. In addition, 
the presence of transition metals like Fe(III) in metalloporphyrins 
appears to catalyze decomposition of the porphyrin nucleus to 
some degree. The use of Py-GC-MS in conjunction with TGA re- 
sults greatly clarified the assignment of weight loss peaks. 18 refs., 
3 figs. 


17674 (BNL-46067) Thermoluminescence kinetics of pyrite 
(FeS2). Silverman, A.N; Levy, P.W.; Kierstead, J.A. Brookhaven 
National Lab., Upton, NY (USA). [1990]. 30p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-9007188-2: 6. international specialist seminar on thermolu- 
minescence (TL) and electron spin resonance (ESR) dating, 
Clermont (France), Jul 1990). Order Number DE91011710. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Thermoluminescence of pyrite (FeS2) has been investigated to 
study the kinetics of single peak glow curves. The material used 
normally exhibits one large and four small peaks. However a glow 
curve can be obtained with only the large single peak that is suit- 
able for testing thermoluminescence kinetics. Glow curves from 
aliquots of a single natural pyrite crystal studied in detail contain 
two low intensity thermoluminescence (TL) peaks at ~90° and 
250°C, and two chemiluminescence (CL) peaks at ~350° and 
430°C. The CL peaks are largely removable by initially heating 
the sample chamber under vacuum, pumping through liquid nitro- 
gen traps, and recording glow curves immediately after helium is 
introduced, procedures which reduce system contaminants that re- 
act with pyrite. The shape, the variation of the temperature of the 
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peak maximum (Tmax) with dose, and the retrapping to recombina- 
tion cross section ratio o of the large 250°C peak are better 
described by the general one trap (GOT) kinetic equation, the ba- 
sic equation from which the 1st and 2nd order kinetic equations 
are obtained as special cases (see text). than by the 1st and 2nd 
order equations. 12 refs., 7 figs 


17675 (CEA-CONF—-10442) Hydrothermal leaching of R7-T7 
borosilicate glass. Caure!. J. (CEA Etablissement de la Vallee du 
Rhone, 30 - Bagnols-sur-Ceze (FR)): Vernaz, E.: Beaufort, D. CEA 
Etablissement de la Vallee du Rhone, 30 - Bagnols-sur-Ceze 
(France). 1989. 10p. (CONF-891129-: 13. symposium scientific 
basis for nuclear waste management, Boston. MA (USA), 27 Nov - 
2 dec 1989). Order Number DE91773564. Source: OSTI; NTIS 
(US Sales Only) 

The results of hydrothermal leach tests are intended to be used 
to predict long-term low-temperature glass dissolution. It is often 
assumed that data can be extrapolated to other conditions using 
an Arrhenius-type equation. Hydrothermal leaching mechanisms 
and their temperature dependence in R7T7 glass were investigated 
in static experiments lasting from 7 days to 1 year at 150°C and 
250°C. Leachates. surface layers and crystalline products were an- 
alyzed by ICP, TEM. SEM, EMP, XRD and cathodoluminescence. 
Unexpectedly, no actual saturation conditions in solutions were 
reached after one year leaching at 150°C nor at 250°C. The effect 
of precipitation of alteration products (a silica-enriched amorphous 
layer and aluminosilicates [smectite at 150°C, smectite and zeolites 
at 250°C}) is discussed. However, the formation of large cracks in 
the bulk glass results in a higher glass reacting surface and a 
higher dissolution rate at 250°C. Arrhenius calculations cannot be 


\. used to extrapolate our hydrothermal data to lower-temperatures. 


17676 (CEA-CONF-10477) Anomalous hall effect of heavy- 
fermion CeRu2Si, under pressure. Mignot, J.M. (Laboratoire 
Leon Brillouin, Centre d’Etudes de Saclay. 91 - Gif-sur-Yvette 
(FR)): Djerbi, R.; Haen, P. Laboratoire Leon Brillouin (LLB) - Cen- 
tre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
1990. 14p. (CONF-900751-: 6. international conference on va- 
lence fluctuations, Rio de Janeiro (Brazil). 9-13 Jul 1990). Order 
Number DE91773579. Source: OSTI; NTIS (US Sales Only). 

The extraordinary Hall effect is a sensitive probe of conduction- 
electron scattering in heavy-fermion systems. in CeRuzSic. the 
large positive maximum of the Hall constant Ry(T) (measured for i 
perpendicular to H parallel to c-axis) that occurs at Tmax=18 K at 
ambient pressure shifts rapidly to higher temperatures as P in- 
creases, reflecting the rise of the characteristic spin-fluctuation 
energy. At low pressures, the Hall voltage displays a pronounced 
peak as a function of H, corresponding to the metamagnetic-like 
transition of the material. and its critical field increases rapidly with 
pressure. Above 5kbar, a broad maximum occurs around 5T, sug- 
gesting that the system has crossed over into a mixed-valence 
state similar to that of, e.g., CeSns. 


17677 (CONF-910645—-1) Temperature dependence of the 
thermal conductivity of carbon-carbon composites. Dinwiddie, 
R.B. (Oak Ridge National Lab.. TN (USA)): Sapp, J.W.; Bowers, 
D.A. Oak Ridge National Lab., TN (USA); McDonnell Douglas Mis- 
sile Systems Co., St. Louis, MO (USA). [1991]. 3p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From 20. biennial conference on carbon: Santa Barbara, CA 
(USA); 24-28 Jun 1991. Order Number DE91010133. Source: 
OSTI; NTIS: GPO Dep. 

High temperature thermal conductivity data of several commer- 
cial and developmental 1-D, 2-D, 3-D and 4-D composites are 
discussed in terms of temperature dependence and composite 
structure. The samples chosen for this study include a Pseudo- 
monocrystal graphite and a 2-D composite manufactured by Le 
Carbone-Lorraine, 1-D and 2-D composites from Mitsubishi Kasei 
America, Inc., and a 3-D and 4-D composite manufactured by 
Fiber Materials Incorporated. The Mitsubishi specimens where 
measured as processed, heat treated by the manufacturer at some 
undisclosed high temperature and heat treated by ORNL at 
3000°C. All specimens were machined into 12.5 mm disks with 
thicknesses in the range 0.4 to 0.8 cm. 4 rets., 1 fig. 





17678 (DOE/ER/13455—4) Femtosecond studies of surtace 
electron transter process at semiconductor interfaces: Final 
report, September 1, 1985—October 31, 1990. Miller, R.J.D. 
Rochester Univ., NY (USA). [1990]. 21p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-85ER13455. Order 
Number DE91010914. Source: OSTI; NTIS; GPO Dep. 

The primary focus of this research was to develop new 
spectroscopies applicable to the study of carrier dynamics at semi- 
conductor surfaces. The progress made during the tenure of this 
grant includes the development of three novel techniques for sur- 
face studies: Surface Restricted Transient Grating Spectroscopy, 
Surface Acoustic Wave (SAW) spectroscopy. and Surface Space- 
charge Electro-optic Sampling. Further, these techniques were then 
applied to the study of carrier dynamics at n-TiO2 and n-GaAs 
interfaces. The primary results were that hole carrier reaction dy- 
namics at TiO2 surfaces involves thermalized hole carriers at the 
surtace on 100 psec time scales. A large effective hole mass of 
TiOz is found m, greater than 3me which negates any possibility of 
hot hole transfer. In contrast, the studies at n-GaAs (100) surfaces 
found hole carrier transfer to be faster than 30 psec and appears 
to be direct. without the intermediacy of surface states. The hole 
carrier transport to the surface is found to be faster than 300 fsec 
and approaches the ballistic limit for transport. Therefore, the hole 
carriers do arrive with large amounts of excess energy at the sur- 
face. These results indicate that at least some fraction of the hole 
carriers are transferring unthermalized. The importance of this in 
solar energy collection is that this work supports, at least from a 
fundamental standpoint, the possibility of exploiting hot carriers to 
avoid thermal energy loss mechanisms and enhance conversion 
efficiency. These studies are the first to provide direct time re- 
solved (not diffusion limited) studies of surface reaction dynamics. 
In addition, the approach provides the highest possible resolution 
for studying surface reactions in the time domain. The specific re- 
sults for both TiO. and GaAs surface will be discussed below. 32 
refs., 1 fig. 


17679 (DOE/ER/30152-T1) Polymer matrix composites 
research: A survey of federally sponsored programs: Final re- 
port. Walcoff and Associates, Inc., Alexandria, VA (USA). Jun 
1990. 167p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO1-89ER30152. Order Number DE91010894. Source: 
OSTI: NTIS: GPO Dep 

This report identifies research conducted by agencies of the Fed- 
eral government other than the Department of Energy (DOE) in the 
area of advanced polymer matrix composites (PMCs). DOE com- 
missioned the report to avoid duplicating other agencies; efforts in 
planning its word research program for PMCs. PMC materials con- 
sist of high-strength. short or continuous fibers fused together by 
an organic matrix. Compared to traditional structural metals. PMCs 
provide greater strength and stiffness, reduced weight and 
increased heat resistance. The survey identified a total of 778 pro- 
jects. More than halt of the total projects identified emphasize 
materials research with a goal toward developing materials with im- 
proved pertormance. Although an aimost equal number of identified 
materials projects focus on thermosets and thermoplastic, thermo- 
plastic receive more attention because of their increased impact 
resistance and their easy formabilitty and re-formability. Only 15 
percent of the projects identified focus on manufacturing tech- 
niques. despite the need for efficient. economical methods of 
manufacturing products constructed of PMCs—techniques required 
for PMCs to gain widespread acceptance. NASA sponsors consid- 
erable research efforts to study the use of PMC _ aircraft 
components. particularly wings and fuselages, and spacecraft com- 
ponents. Department of Defense (DOD) is investigating ways to 
improve composites and increase their use in military aircraft. None 
of the projects identified investigate the use of PMCs in automobile 
construction despite the potential energy savings and other bene- 
fits that could result. Three issues to be addressed concerning 
PMCs research are economy of use. improvements in processing. 
and education and training. Five target technologies have been 
identified that could benefit greatly from increased use of PMCs: 
aircraft ftuselages, automobile frames, high-speed machinery, elec- 
tronic packaging, and construction. 12 refs., 1 fig., 3 tabs 
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17680 (ECN-I-91-002) Metal forming processes to produce 
ECN superconducting wire. Schaap, E.C.M.E. Netherlands En- 
ergy Research Foundation, Petten (Netherlands). Jan 1991. 110p. 
Order Number DE91767320. Source: OSTI; NTIS (US Sales Only). 

The main subject is modelling techniques for metal forming pro- 
cesses. Attention is paid to wire drawing and tube sinking. Part 1 
presents the necessary mechanical background. Chapter 2 con- 
cerns the issues of the wire drawing of homogeneous isotropic 
material. Analytic as well as numerical approaches for modelling 
metal forming processes are discussed in chapter 3, each with 
their advantages and deficiencies. In Part 2 the applications of the 
simple upper-bound methods are discussed thoroughly, not be- 
cause they are expected to bring the ultimate answer in solving 
deformation problems, but because they can bring some clarity 
quickly, since they are easy to apply. The upper-bound method ap- 
plied on wire drawing is discussed in chapter 4: the significance of 
tube sinking theories is demonstrated in chapter 5 and bi-metal 
wire drawing in chapter 6. With the aid of the formulas based on 
these theories, FORTRAN programs for tube sinking and the crite- 
rion of core fraction in drawing bi-metal wire have been developed. 
Their purpose is explained. The finite element method will be dis- 
cussed in a future report more extensively. In the last chapters 
some concluding remarks are made on the selection of appropriate 
values for process and material parameters as to produce sound 
wire. Recommendations are given for further research. 58 figs., 16 
refs., 2 tabs. 


17681 (FEL—1985-77) The influence of gamme-radiation on 
the attenuation of two graded-index optical fibres. Krijger, 
A.J.T. de. National Defence Research Organisation TNO, The 
Hague (Netherlands). Physics and Electronics Lab. Sep 1985. 36p. 
Contract A82/KL/040. Order Number DE91627163. Source: OSTI; 
NTIS (US Sales Only): INIS. 

Contains summary in Dutch. 

The attenuation induced by gamma-radiation in two graded-index 
optical fibres has been measured at wavelengths of 0.85, 1.30 and 
1.55 um. Both the attenuation at a dose of 3 krad and the relax- 
ation after the irradiation have been measured. in addition the 
attenuation during irradiation to a maximum dose of 100 krad has 
been measured. (author). 12 refs.; 18 figs.; 8 tabs. 


17682 (INIS-mf—12812, pp. 41) Mobile charge carriers in 
pulse irradiated polymers and molecular aggregates. Haas, 
M.P. (Delft Univ. of Technology (Netheriands). Radiaation Chem- 
istry Dept.. Intertaculty Reactor institute). Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights (Australia). [1990]. 57p. 
(CONF-9011194—: 15. AINSE radiation chemistry conference. Lu- 
cas Heights (Australia), 5 Nov 1990). In 15th AINSE radiation 
chemistry conference. 5-7 November, 1990: conference handbook 
(programme, abstracts and general information). Order Number 
DE91626909. Source: OSTI: NTIS (US Sales Only); INIS. 

Abstract only. 6 refs. CHARGE CARRIERS/mobility. CHARGE 
CARRIERS/polymers: MOLECULES/charge carriers: MOLECULES 
mobility: POLYMERS/physical radiation effects: MOBILITY: POLY- 
MERS: IRRADIATION: MOLECULES: PULSE TECHNIQUES; 
THIN FILMS 


17683 (INIS-mf—12812, pp. 43) Electric charge accumule- 
tion in irradiated films of teflon and mylar. Gromov, V.V. (AN 
SSSR, Moscow (USSR). Inst. Fizicheskoj Khimii). Austratian Inst. 
of Nuclear Science and Engineering. Lucas Heights (Australia). 
[1990]. 57p. (CONF-9011194—: 15. AINSE radiation chemistry con- 
ference, Lucas Heights (Australia). 5 Nov 1990). In 15th AINSE 
radiation chemistry conference. 5-7 November. 1990: conference 
handbook (programme. abstracts and genera! information). Order 
Number DES162690S. Source: OSTI: NTIS (US Sales Only): INIS 

Abstract only. DIELECTRIC MATERIALS/irradiation: ELECTRIC 
CHARGES /irradiation. ELECTRIC CHARGES’spatial distribution: 
IRRADIATION: KEV RANGE 100-1000 


17684 (INIS-mf—12815, pp. 161-165) Role of technological 
service in the production of concrete. Horky. B. (Ceske Vysoke 
Uceni Technicke. Prague (Czechoslovakia). Stavebni Fakutta) 
Ceskoslovenska Vedeckotechnicka Spolecnost. Ceske Budejovice 
(Czechoslovakia). Dum Techniky. 1990. 179p. (In Czech). (CONF- 
9004297-: Conference on the building part of main production unt 
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of the Temelin nuclear power plant, Tabor (Czechoslovakia), 3-4 
Apr 1990). In The building part of main production units of the 
Temelin nuclear power plant: Conference proceedings. Order 
Number DE91627763. Source: OSTI: NTIS (US Sales Only); INIS. 

The principles are summed up of quality assurance in concrete 
production and of technology services operations. Compression 
strength is the basic concrete property being monitored. Regular 
assessment of cube strength can be computer-aided. One test is 
pertormed per 100 m® of production. Also concrete strength in 
structures is determined, this either using bodies removed from the 
structures or using nondestructive tests. (M.D.). 3 refs. 


17685 (INIS-mf—12815, pp. 166-170) A method tor heavy 
concrete quality control and assurance. Ondricek, J. (Tech- 
nicky a Zkusebni Ustav Stavebni, Plzen (Czechoslovakia)). 
Ceskoslovenska Vedeckotechnicka Spolecnost, Ceske Budejovice 
(Czechoslovakia). Dum Techniky. 1990. 179p. (In Czech). (CONF- 
9004297-: Conference on the building part of main production unit 
of the Temelin nuclear power plant, Tabor (Czechoslovakia), 3-4 
Apr 1990). In The building part of main production units of the 
Temelin nuclear power pliant: Conference proceedings. Order 
Number DE91627763. Source: OSTI; NTIS (US Sales Only); INIS. 

The method is based on the initial requirement of the minimal 
mean value of concrete bulk density, which should be a minimum of 
3,350 kg/m*. Prior to the commencement of building, a surveillance 
test is conducted to ascertain whether concrete with the required 
properties can be manufactured from the raw materials chosen. In- 
spection tests are then performed on samples of each 25 m® batch 
of concrete. The results are statistically processed and cumulated 
Briefly described is the method of good quality value ratio. (M.D.). 


17686 (INIS-mf—12820, pp. 265-270) Electrochemical extrac- 
tion of rare earth element hydroxides from solutions. Golovnya, 
V.: Bycheva, D.; Gerasimova, M.; Petkova, S.; Garvanov, T. 
Ceskoslovensky Uranovy Prumsl, Pribam (Czechoslovakia). 1990. 
502p. (In Russian). (CONF-9010350-: Mining Pribram in science 
and technology conference, Pribram (Czechoslovakia), 15-19 Oct 
1990). In Mining Pribram in science and technology. Proceedings 
of Session N: Chemical mining and processing methods. Order 
Number DE91629867. Source: OSTI; NTIS (US Sales Only); INIS. 
Some rare earth elements can be obtained as by-products in pro- 
cessing apatites. Following sulfuric acid leaching, the solid phase 
fittered is washed with water. Sorption on a cation exchanger and 
desorption with a solution of HNO, and NH,NO, take place from 
the aqueous solution. A method is designed of electrochemical pro- 
duction of rare earth hydroxides from the desorption solution. The 
process was tested using a two-chamber electrodialyzer. The cath- 
ode was made of stainless steel and the anode from titanium 
coated with platinum. in the process, virtually complete conversion 
takes place of rare earth elements into their hydroxides while nitric 
acid is regenerated. The method is efficient. (M.D.). 1 tab., 1 fig 


17687 (INIS-SU—220, pp. 149) Study of electron and ion 
beams interaction with surface of borosilicate glasses. 
Petrova, A.G.: Lichmanov, |.0.: Pejdus. |.V. Moskovskij Gosu- 
darstvenny} Univ.. Moscow (USSR): Moskovskij Gosudarstvenny| 
Univ., Moscow (USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (in Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particie interaction with crystals, 
Moscow (USSR). 28-30 May 1990). In 20. Al/-union conference on 
physics of charged particles interaction with crystals: Summaries of 
reports. Order Number DE91003054. Source: OSTI: NTIS (US 
Sales Only}: INIS 

Short note. BOROSILICATE GLASS/radiation effects: CHEMI- 
CAL COMPOSITION: ELECTRON BEAMS; HEAT TREATMENTS: 
ION BEAMS: SURFACES 


17688 


(INIS-SU-228/A. pp. 149) Time and temperature de- 
pendences of electrical properties of silver - 1-2-3 ceramics- 
contact. Bessergenev. V.G. (AN SSSR, Novosibirsk (USSR). Inst 


Neorganichesko, Khimii); Dikovski), V.Ya. AN SSSR, Moscow 
(USSR). Nauchny; Sovet po Probieme Analiticheskaya Khimiya: 
Gosudarstvenny) Nauchno-issiedovatel skij | Proektnyj Inst. Red- 
kometallichesko; Promyshiennosti. Moscow (USSR): Moskovskij 
Gosudarstvennyj Univ.. Moscow (USSR). 1989. 199p. (in Russian) 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
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of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS 

Short note. BARIUM OXIDES/type-ii superconductors: COPPER 
OXIDES/type-ii superconductors; TYPE-Il SUPERCONDUC- 
TORS/electric contacts; TYPE-ll SUPERCONDUCTORS /electrical 
properties: YTTRIUM OXIDES/type-ii superconductors: HIGH TEM- 
PERATURE; MEDIUM TEMPERATURE; SILVER; TEMPERATURE 
DEPENDENCE; TIME DEPENDENCE; VERY HIGH TEMPERA- 
TURE 


17689 (JAERI-M—90-204) Radiation resistance of ultra high 
molecular weight polyethylene and polyetheretherketone as 
materials for gasket and sealing. Seguchi, Tadao (Japan Atomic 
Energy Research Inst., Takasaki. Gunma (Japan). Takasaki Radia- 
tion Chemistry Research Establishment); Nakagiri. Naotaka: Koike, 
Michihiro. Japan Atomic Energy Research Inst.. Tokyo (Japan). 
Nov 1990. 35p. (in Japanese). Order Number DE91780207. 
Source: OSTI: NTIS (US Sales Only): INIS 

Radiation resistance of ultra high molecular weight polyethylene 
(NL-W) and polyetheretherketone (PEEK-450G) was tested to se- 
lect the gasket and sealing materials used in the piping and valve 
for high level radioactive liquid in reprocessing of nuclear fuel. The 
tensile, bending, hardness, and seal tests were carried out after 
®0Co-+-ray irradiation in air, in oxygen under pressure. and in nitric 
acid of 3N and 10N at room temperature. For NL-W, the degrada- 
tion was small until 3.2 MGy by the irradiation in air and in nitric 
acid, then the sealing was maintained. However, the degradation 
was observed by the irradiation in oxygen under pressure. then, 
the physical properties and sealing would be loosed gradually with 
dose in air at very low dose rate irradiation. For PEEK-450G, the 
radiation degradation was very small in the these irradiation 
conditions, but it was observed to degrade in the case of high tem- 
perature in high concentration of nitric acid. (author). 


17690 (JINR-18-89-48) Kinetics of radiation-induced graft 
polymerization of styrene onto poly(ethylene terephtalate) nu- 
clear membranes. Zhitaryuk, N.|.; Zagorets, P.A.; Kuznetsov, V.1. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions. 1989. 8p. (in Russian). Order Number DE91629811 
Source: OSTI; NTIS (US Sales Only); INIS 

Radiation-induced graft polymerization of styrene onto 
poly(ethylene terephtalate) (PET) nuclear membranes by the meth- 
ods of preirradiation in air and in vacuum has been studied. Kinetic 
equations for presentation of accumulation curves and dependence 
of graft polymer relative keepling on PET storage time after irradia- 
tion are proposed. The ratio of rate constant of propagating and 
termination for membranes with various parameters has been ob- 
tained. The conclusion is drawn about possible nature of active 
sites that initiate graft polymerization of styrene at preirradiation of 
PET in air. 13 refs.; 4 figs.; 1 tab 


17691 (JINR-E—18-89-91) Influence of the matrix thickness 
on radiation-induced grafting of styrene onto poly(ethylene 
terephthalate) films and nuclear membranes. Zhitaryuk, N.!. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions); Kuznetsov, V.|.; Zagorets, P.A. Joint Inst. for Nuclear 
Research. Dubna (USSR). Lab. of Nuclear Reactions. 1989. 11p 
Order Number DE91629810. Source: OST!; NTIS (US Sales Only); 
INIS 

Radiation-induced graft polymerization of styrene onto 
poly(ethylene terephtalate) (PET) nuclear membranes and films 
was pertormed by various methods, viz. preirradiation in air and in 
vacuum. The grafting yield obtained via the preirradiation in vac- 
uum was considerably higher than that obtained under the same 
conditions by preirradiation in air. The higher the average distance 
between pores is, the higher the grafting yield. But when grafting Is 
performed onto both the membranes with average distance be- 
tween pores and the films with different thickness. the grafting yield 
passes through the maximum as the thicknes increases. When the 
average distance between the pores Is equal to the film thickness, 
the grafting rate onto the film is higher than that onto the mem- 
branes. This is attributed to growth of the termination rates both 
the active sites within the polymeric matrix and the.growing macro- 
radicals during graft polymerization. Both the processes proceed at 





the phase boundary. The boundary area increases as a result of 
chemical treatment in the course of nuclear membrane manufactur- 
ing. The values of the characteristic parameter a and the critical 
thickness for styrene grafting onto nuclear membranes and films 
have been obtained. 23 refs.; 5 figs.; 4 tabs. 


17692 (KFK—4816) Preparation methods and parameters 
for the optimization of superconducting and mechanical 
properties of Chevrel phase wires. Rimikis, E. Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Inst. fuer 
Technische Physik; Kernforschungszentrum Karlsruhe GmbH (Ger- 
many, F.R.). Projekt Kernfusion; Karlsruhe Univ. (T.H.) (Germany, 
F.R.). Fakultaet fuer Physik. Jan 1991. 108p. (In German). Order 
Number DE91782260. Source: OSTI; NTIS (US Sales Only); INIS. 

The Chevrel phase compounds based on SnMogSg, PbMogSe 
and Pb, »_,SnxMogSg were prepared using HIP-prereacted, partly 
HIP-prereacted starting materials or unreacted powder mixtures. 
The application of various powder metallurgical methods for fabri- 
cating improved superconducting monofilamentary wires supplied 
an enhancement of the critical current densities up to the highest 
presently known values of Je (4,2 K)=2.10® Am? and Je (1,8 
K)=3,5.10® Am~-*. This is mainly due to an improved flux pinning 
behavior which correlates with the average grain diameter of the 
Chevrel phase material. A considerable reduction of the necessary 
reaction time and a correlated reduction of the grain growth were 
observed as a consequence of the significant diminuation of the 
impurity content (O2, C) in the samples. Using microstructural 
investigations by means of Auger electron spectroscopy. inhomo- 
geneities in the Chevrel phase compounds could be specified. The 
results of these analysis indicate future possibilities for improving 
the performance of Chevrel phase wires. The wire configuration 
developed in this work is oriented towards technical application. 
The Chevrel phase is enclosed in a Ta or Nb barrier material sepa- 
rating it from a stabilizing Cu section which is in turn enclosed by a 
stainless steel jacket for mechanical stabilization, thus yielding a 
fully stable superconducting wire. (orig.). 


17693 Carrier-litetime-controlied selective etching process 
tor semiconductors using photochemical etching. Ashby, 
C.|.H.; Myers, D.R. To Dept. of Energy. 24 Nov 1989. USA Patent 
patent application 7-441,025. 12p. Sponsored by USDOE, Wasbh- 
ington, DC (USA). DOE Contract AC04-76DP00789. Order Number 
DE91011662. Source: OST!; NTIS; GPO Dep. 

The minority carrier lifetime is significantly much shorter in semi- 
conductor materials with very high impurity concentrations than tt is 
in semiconductor materials with lower impurity concentration levels. 
This phenomenon of reduced minority carrier lifetime in semicon- 
ductor materials having high impurity concentrations is utilized to 
advantage for permitting highly selective semiconductor material 
etching to be achieved using a carrier-driven photochemical! etch- 
ing reaction. Various means may be employed for increasing the 
local impurity concentration level in specific near-surface regions of 
a semiconductor prior to subjecting the semiconductor material to a 
carrier-driven photochemical etching reaction. The regions having 
the localized increased impurity concentration form a self-aligned 
mask inhibiting photochemical etching at such localized regions 
while the adjacent regions not having increased impurity concentra- 
tions are selectively photochemically etched. Liquid- or gas-phase 
etching may be performed. 


17694 Method of bonding single crystal quartz by field- 
assisted bonding. Curlee, R.M.: Tuthill, C.D.: Watkins, R.D. To 
Dept. of Energy. 9 Mar 1990. USA Patent patent application 7- 
490,895. 14p. Sponsored by USDOE. Washington. DC (USA). 
DOE Contract AC04-76DP0078¢. Order Number DE91011681. 
Source: OSTI: NTIS: GPO Dep. 

The method of producing a hermetic stable structural bond be- 
tween quartz crystals includes providing first and second quartz 
crystals and depositing thin films of borosilicate glass and silicon on 
portions of the first and second crystals. respectively. The portions 
of the first and second crystals are then juxtaposed in a surface 
contact relationship and heated to a temperature for a period suffi- 
cient to cause the glass and silicon films to become electrically 
conductive. An electrical potential is then applied across the first 
and second crystals for creating an electrostatic field between the 
adjoining surtace thereof and causing the juxtaposed portions to be 
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attracted into an intimate contact and form a bond therebetween 
for joining the adjoining surtaces of the crystals. 2 figs. 


17695 (SAND-—90-2739C) Computational fluid dynamics for 
defect control in semiconductor processing. Kempka, S.N.; 
Geller, A.S. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 20p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. (CONF-9104202-3: 4. FIDAP users 
conference, Evanston, IL (USA), 14-16 Apr 1991). Order Number 
DE91011234. Source: OSTI; NTIS; GPO Dep. 

Finite element simulations of mixed convection flow (Re < 100, 
Gr < 10°) are presented for two gas flow reactors characteristic of 
those used in the manufacture of microchips. The simulations 
demonstrate the usefulness of FIDAP (a finite element, Navier- 
Stokes code developed by Fiuid Dynamics International, Inc.) as a 
tool to design new reactors and to assess the effects of varying op- 
erating conditions in present reactors. The calculations predict the 
existence of thermal plumes and recirculation regions within reac- 
tors. These flow nonuniformities are important since they can result 
in fatal defects in microchips. Comparisons between solutions ob- 
tained using a Boussinesq model and FIDAP’s variable density 
model are presented. The FIDAP calculations agree with previous 
simulations using more detailed models, supporting the use of FI- 
DAP as a design tool in the semiconductor industry. 7 refs., 9 figs. 


17696 (SAND—91-0063C) Multiple-frequency SAW devices 
tor chemical sensing and materials characterization. Ricco, 
A.J.; Martin, S.J. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 5p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO04-76DP00789. (CONF-9106116—3: Transducers ‘91 
conference, San Francisco, CA (USA), 23-27 Jun 1991). Order 
Number DE91010856. Source: OSTI; NTIS; GPO Dep. 

The authors have demonstrated the use of multiple-frequency 
surface acoustic wave (SAW) devices for chemical detection and 
characterization of thin film properties. A seven-frequencies SAW 
device was designed and fabricated with nominal Rayleigh wave 
center frequencies ranging from 25 to 200 MHz in ,/2 multiples. 
For this device, transducer periodicity. finger length, and center-to- 
center transducer separation all scale with the reciprocal of the 
center frequency. Coating this device with a thin polymer film al- 
lows the study of frequency-dependent changes in the viscoelastic 
properties of the polymer as a function of temperature and of the 
concentration of various organic solvents, which in turn provides a 
means for selectively detecting these compounds. Multitrequency 
devices provide a means to distinguish the many perturbations af- 
fecting SAW propagation from one another. 8 refs., 9 figs., 1 tab. 


17697 (SAND—91-0469C) Process monitoring of 
polyurethane toam using Fourier transform infrared spec- 
troscopy. Alberti, J.C.: Ward, K.J.; Blair, D.S. Sandia National 
Labs., Albuquerque. NM (USA). 20 Feb 1991. 28p. Sponsored by 
USDOE. Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-910279—14: Environmentally conscious manufactur- 
ing/technology applications workshop. Albuquerque, NM (USA), 
20-21 Feb 1991). Order Number DE91010578. Source: OSTI; 
NTIS; GPO Dep. 

Polyurethane foams are dispensed into firesets to protect their 
electrical integrity under extreme environmental conditions. 
Although the production process has generally high precision, relia- 
bility problems have been identified. Preliminary results from a 
research program involving the use of rapid infrared sensors com- 
bined with multivariate analysis to monitor the blend of raw 
materials in near real time are presented. Two distinct regions of 
the infrared spectrum are considered. The mid infrared region is 
shown to make sufficiently precise concentration predictions while 
the near infrared region will require more experimentation. Both in- 
trared regions will be considered for pilot andor plant scale studies 
in order to completely specity the infrared sensor. The concentra- 
tion predictions from the infrared sensor will be used in a closed 
loop control system in order to improve the reliabilty of the pro- 
cess. 7 rets.. 7 figs. 


17698 (SERLTP-214-4292) Research on stable, high- 
efficiency amorphous — silicon multijunction modules: 
Semiannual subcontract report, 1 August 1989-31 January 
1991. Bhat. P.K. (Giasstech Solar. Inc.. Golden, CO (USA)) 
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Brown, S.; Hollingsworth, R.; Shen, D.S.; del Cueto, J.; lwanicko, 
E.; Marshall, C.; DeHart, C.; Mentor, D.; Benson, A.; Matovich, C.; 
Sandwisch, J. Solar Energy Research Inst., Golden, CO (USA); 
Glasstech Solar, Inc., Golden, CO (USA). Apr 1991. 69p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-83CH10093. Order Number DE91002159. Source: OST]; 
NTIS; GPO Dep. 

This report describes a contract to produce multijunction modules 
based entirely on amorphous silicon alloys, the modules having an 
aperture area of at least 900 cm* and a stable, reproducible con- 
version efficiency of at least 6.5% after 600 hours of light exposure 
(air mass 1.5) at 50° C. The work focussed on (1) producing opto- 
electronic-grade amorphous silicon material for band gaps of about 
1.7 and 1.9 eV by changing the hydrogen content in the film 
bonded to the silicon, (2) studying and obtaining data on the light 
stability of single-junction p-i-n solar cells with gaps of about 1.7 
and 1.9 eV, and (3) analyzing losses in a silicon/silicon multijunc- 
tion cell. We report new results on an indium tin oxide (ITO)/silver 
back contact and the deposition of granular tin oxide by 
atmospheric-pressure chemical vapor deposition. Progress toward 
module fabrication at the end of six months has been good, with 
the demonstration of 5.4% initial efficiency in a_ silicon/silicon 
multtijunction submodule with an aperture area of 4620 cm? and in- 
corporating devices with 2nd-junction i-layer thicknesses of about 
3500 A. We also demonstrated a single-junction silicon submodule 
with an aperture area of 4620 cm®, a thickness of about 3500 A, 
and an initial efficiency of 6.5%. 4 refs., 39 figs., 5 tabs. 


17699 (SERI/TR-234-3610, pp. 1.1-1.9) Structural materials 
for the automobile of the future -— composite materials. Chum, 
H.L. (Solar Energy Research Institute, Golden, CO (USA)). Solar 
Energy Research Inst., Golden, CO (USA). Dec 1989. In Assess- 
ment of biobased materials. 175p. Order Number DE90000300. 
Source: OSTI; NTIS. 

A composite it broadly defined as a material consisting of a large 
number of fibers embedded in a continuous phase or matrix, which 
gives it a definite shape and a durable surface. Matrices may con- 
sist of inorganic glasses or cements, metals, and other materials, 
but in this chapter they will be restricted to synthetic resins or poly- 
mers, which can be readily shaped or hardened by many different 
methods. Once the shaping/hardening process has taken place, 
the remaining function of the matrix is to distribute evenly between 
the fibers any structural loads imposed on the composite. The ma- 
trix can be a thermoset material such as polyester, vinylester, or 
epoxy, which cure (or chemically crosslink) by means of heat or 
catalytic hardening. Alternatively, the matrix can be of a thermo- 
plastic material, in which case there is no cure (chemical 
crosslinking). Typical examples of thermoplastic are nylon, polycar- 
bonate, polysulfone, polyethersulfone, and polyether ether ketone. 
A few customers in the automotive industry (24 companies—155 car 
lines worldwide) would like to have high-performance materials, but 
usually have no or very little tolerance for cost premium in passen- 
ger cars or trucks. They need high-volume -low-cost composites, in 
many areas of the vehicles, such as components, structures, and 
frames, where corrosion resistance, improved damage resistance, 
sound-deadening effects, and reduced weight are necessary. This 
chapter addresses composites for the automobile industry in more 
detail. Industry trends and areas of R&D that the industry is pursu- 
ing will be identified. The role for federal government R&D, 
complementary to the industrial needs, will be discussed. 


17700 (STRIPA-IR—90-03) High voltage microscopy of the 
hydration of cement with special respect to the influence of 
superplasticizers. Pusch, R. (Clay Technology AB, Lund 
(Sweden)): Fredrikson, A. Swedish Nuclear Fuel and Waste Man- 
agement Co., Stockholm (Sweden). Feb 1990. 29p. Order Number 
DE91627158. Source: OSTI: NTIS (US Sales Only): INIS. 

This report describes a study of cement hydration, using high 
voltage ‘humid cell’ electron microscopy. Samples with and without 
superplasticizer were inserted in the humid cell, thus allowing the 
superplasticizer to affect the hydration process while observing it in 
the microscope. It is concluded that after an initial period of rather 
rapid hydration, further hydration ts retarded by the superpiasti- 
cizer. It probably forms a Helmholtz-type cloud of organic 
molecules around cement grains. (authors). 
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17701 (UCRL-ID—-106838) Numerical simulations of the in- 
dentation of glass with implications to ductile grinding. 
Blaedel, K.L.; Nikkel, D.J., Jr. Lawrence Livermore National Lab., 
CA (USA). 25 Feb 1991. 30p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91011512. Source: OSTI; NTIS; GPO Dep. 

The effect of grit geometry on the ability to precision grind brittle 
materials such as glass in a ductile manner is investigated using 
numerical simulations. The finite element code NIKE2D is used to 
simulate isolated indentations for various different indenter (grit) 
geometries and different indentation depths. A scalar function of 
the stress field is used to characterize whether or not a given state 
could lead to fracture of the glass under the indenter. It is found 
that while there are clear differences between the results for differ- 
ent indenter geometries, these differences are not so great that 
one would expect grit geometry to be a critical factor in the ability 
to grind in the ductile regime. 5 refs., 13 figs. 


17702 (VR-Trans—4044) Effect of energy fluxes on materi- 
als: Development of radiation damage in neutron irradiated 
tungsten. Shcherbak, V.|. Riecansky (V.E.) Technical Translations, 
Balsham, Cambridge (UK). [1991]. 5p. Translated from Russian, 
Fizika i Khimiya Obrabotki Materialov, 1988 v. 22(2) p. 6-9. Order 
Number DE91629812. Source: OSTI; NTIS (US Sales Only); INIS. 

Translated from Russian, Fizika i Khimiya Obrabotki Materialov, 
1988 v. 22(2) p. 6-9. 

Electron microscopic investigations were carried out into tungsten 
with 99.97 wt.% purity after irradiation at (723 +- 50) K in the flu- 
ence range 0.9 center dot 10° - 3.6 center dot 107° neutrons/m? 
(E, > 0.1 MeV). The results show that voids form the spatial bcc 
lattice with the 20 nm spacing. Examination of the nature of the 
dislocation loops revealed both interstitial and vacancy loops. The 
dose dependence of the concentration and the mean diameter of 
the dislocation loops of the interstitial type is discussed. (author). 
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Refer also to citation(s) 16162, 16163, 16178, 16185, 16195, 
16275, 16366, 16378, 17157, 17330, 17335, 17440, 17603, 17697, 
17872, 17873, 17874, 17875, 17877, 17890, 17891, 17892, 18160, 
18319, 18321, 18353, 18365, 18476, 18499, 18561, 18562 


17703 (ANL/CP-71886) Spectrometric characterization of 
purified Ce and C7. Lykke, K.R.; Pellin, M.J.; Wurz, P.; Gruen, 
D.M.; Hunt, J.E.; Wasielewski, M.R. Argonne National Lab., IL 
(USA). [1990]. 9p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (CONF-901105—110: Fall meet- 
ing of the Materials Research Society, Boston, MA (USA). 24 Nov - 
1 dec 1990). Order Number DE91010281. Source: OSTI; NTIS; 
GPO Dep. 

Ceo and C7. were synthesized and purified according to 
published procedures. Both nanosecond and picosecond laser des- 
orption from coated substrates gave copious positive and negative 
ions. Mass spectra (TOF and FTMS) with excellent signal to noise, 
showing only the Ceo and C7p mass peaks, have been observed. 
Well-resolved isotopic structure was seen in the FTMS spectra in 
agreement with the natural abundance of carbon. Laser desorption 
and multiphoton ionization/photodissociation of the neutral species, 
as well as electronic absorption, FTIR, and fluorescence spectra, 
have been obtained. 15 refs., 6 figs. 


17704 (ANUCP-73066) Determination of on-stream de- 
struction removal efficiency using Fourier transtorm intrared 
spectroscopy. Demirgian, J.C.; Mao, Zhouxiong; Macintosh, M.; 
Wentz, C.A. Argonne National Lab., IL (USA). [1991]. 20p. Spon- 
sored by USDOE. Washington, DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-910559-3: 10. annual international in- 
cineration conference: environmental concerns and controls, 
Knoxville, TN (USA), 13-17 May 1991). Order Number 
DE91011989. Source: OSTI; NTIS: INIS; GPO Dep. 





The requirements of the Clean Air Act Amendments of 1990 and 
public concern about the safety of air emissions from incineration 
necessitate the development of continuous emission monitors for 
on-line determination of both the destruction removal efficiency 
(DRE) of hazardous wastes and the emission products of incom- 
plete combustion (PICs). This paper describes a Fourier transform 
infrared (FTIR) spectroscopic method that has been developed for 
this purpose. A laboratory-scale hazardous waste incinerator was 
coupled directly, via heated sampling lines, to a heated long-path 
cell (LPC) combined with an FTIR analyzer. The DRE and PIC 
emission levels were measured, on-line, for toluene incineration. 
Thus, this new LPC/FTIR system has been demonstrated as an ef- 
fective continuous emissions monitor. Further experimental work 
with other hydrocarbons is now underway using the FTIR system. 
8 figs., 4 tabs. 


17705 (ANL/PP-65479) Adsorption of counter ions to a 
stearate monolayer spread at the water-air interface: A syn- 
chrotron x-ray study. Bloch, J.M. (Argonne National Lab., IL 
(USA)); Yun, W.B.; Yang, X.; Montano, P.A.; Ramanathan, M.; Ca- 
passo, C. Argonne National Lab., IL (USA). Jun 1988. 17p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Order Number DE91011124. Source: OSTI; NTIS; 
GPO Dep. 

The Near Total External Fluorescence (NTEF) technique was 
used to measure in-situ the adsorption of a metal ion from a sub- 
phase solution to the liquid-air interface, induced by a surfactant 
monolayer on the interface. For a monolayer formed by spreading 
stearic acid (a surfactant material) on a 10-° mole/| solution of 
MnClz, the ratio of Mn ions segregated to the interface to the num- 
ber of stearate molecules on the surface was determined to be 
approximately 0.6 + 0.2. SEXAFS experiments revealed local order 
of the Mn ions at the surface at the condensed phase but no order 
showed up in the expanded phase. We explain these findings using 
a self consistent Poisson-Boltzman calculation of a partially ionized 
monolayer. Our model also explains earlier reports of adsorption of 
metal ions to the liquid/monolayer interface. 19 refs., 3 figs. 


17706 (BNL-46046) Neutron activation analysis and 
numerical taxonomy of thin orange ceramics from the manu- 
facturing site of Rio Carnero, Puebla, Mexico. Rattray, E. 
(Universidad Nacional Autonoma de Mexico, Mexico City (Mexico). 
Inst. de Investigaciones Antropologicas); Harbottle, G. Brookhaven 
National Lab., Upton, NY (USA). Apr 1991. 19p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-9104233—1: 56. annual meeting of the Society for Ameri- 
can Archaeology (SAA), New Orleans, LA (USA), 24-28 Apr 1991). 
Order Number DE91011731. Source: OSTI; NTIS; GPO Dep. 
Examples of different types of Thin Orange ceramics found at the 
recently-discovered manutacturing sites in the state of Puebla have 
been analyzed by neutron activation. A full multivariate numerical 
analysis indicates that this material is chemically identical with the 
well-known “Thin Orange of Teotihuacan.” 33 refs., 2 figs., 2 tabs. 


17707 (CEA-CONF—10436) Spectrophotometry with optical 
fibers applied to nuclear product processing. Boisde, G. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (FR)); 
Perez, J.J.; Velluet, M.T.; Jeunhomme, L.B. CEA Centre d’Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). 1988. 4p. (in 
French). (CONF-8811364—: SEE Meeting on Industrial Applications 
of Optical Fibers, Paris (France), 30 Nov - 1 dec 1988). Order 
Number DE91773563. Source: OSTI; NTIS (US Sales Only). 

Absorption spectrophotometry is widely used in laboratories for 
composition analysis and quality control of chemical processes. 
Using optical fibers for transmitting the light between the instrument 
and the process line allows to improve the safety and productivity 
of chemical processes, thanks to real time measurements. Such 
applications have been developed since 1975 in CEA for the moni- 
toring of nuclear products. This has led to the development of 
fibers, measurement cells, and optical feedthrough sustaining high 
radiation doses, of fiber/spectrophotometer couplers, and finally of 
a photodiode array spectrophotometer optimized for being used to- 
gether with optical fibers. 


17708 (CEA-CONF-10456) Spectrophotometric determina- 
tion of neptunium development of a simplified procedure for 
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obtention of Np(V). Wagner, J.F. CEA Centre d'Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Inst. de Recherche Tech- 
nologique et de Developpement Industriel (IRDI). 1989. 6p. 
(CONF-890617—: 2. Karlsruhe international conference on analyti- 
cal chemistry in nuclear technology, Karlsruhe (Germany, F.R.), 
5-9 Jun 1989). Order Number DE91773558. Source: OSTI; NTIS 
(US Sales Only). 

We describe a new method for the spectrophotometric determi- 
nation of neptunium. Stabilization of neptunium (V) is obtained with 
the oxydation - reduction pair vanadium (V) /vanadium (IV). The 
best operating conditions are obtained with ratio V(V) /V(IV) equal 
to 0.5. Plutonium is then at the IV oxydation state and is no more 
interfering. Influence of different parameters of the method are 
overviewed. We also give several applications of this method to 
difterent PUREX process solutions. By using a 1 cm long cell, nep- 
tunium was determined at concentration ranging from 2 mg.|—' to 
1 g.l—' in the cell. This method is easy to handie and so an au- 
tomatization can be expected. 


17709 (CNIC—00383) Quick separation and determination 
of *7Pm in water by HDEHP-KeL-F chromatography. Qiang 
Yizhong (Suzhou Medical Coll., JS (China)); Shen Weiming; Pu 
Nuping; Li Qiaozhen. China Nuclear Information Centre, Beijing, BU 
(China). Nov 1989. 6p. (in Chinese). (SMC—0043.). Order Number 
DE91628873. Source: OSTI; NTIS (US Sales Only); INIS. 

A method for the quick separation and determination of 147Pm in 
water is reported. Samples of water are separated by stepwise elu- 
tion with HDEHP-KeL-F chromatographic technique and extraction 
with liquid-scintillation extractant. '*”7Pm is separated from other ra- 
dionuclides and is determined by liquid scintillation counter. The 
recovery rate for '47Pm is 88.5+-1.1%. The DF for radioactive Sr, 
Y, Cs, Ru, Zr and Nb is above 10°, that for radioactive Eu is 10°, 
and that for '“*Ce is about 10. The lower limit of detection for 
147Pm is 0.08Bq. 


17710 (CONF-9010138-3) Non-destructive monitoring of 
microbial biofilms at solid-liquid interfaces using on-line de- 
vices. Nivens, D.E. (Tennessee Univ., Knoxville, TN (USA). Dept. 
of Chemistry); Chambers, J.Q.; White, D.C. Oak Ridge National 
Lab., TN (USA). [1990]. 12p. Sponsored by Department of De- 
fense, Washington, DC (USA); USDOE, Washington, DC (USA); 
National Science Foundation, Washington, DC (USA). DOE 
Contract AC05-840R21400. Grant N000014-88-K-01777;Grant 
CHE-8718057. From International congress on microbially infiu- 
enced corrosion; Knoxville, TN (USA); 7-12 Oct 1990. Order 
Number DE91010777. Source: OSTI; NTIS; GPO Dep. 

Corrosion, biofouling, and related problems have been an impe- 
tus for investigating interactions between microorganisms and solid 
surfaces. In recent years, a number of studies have been per- 
formed to assess the damages caused by microbial influenced 
corrosion (MIC). In a number of these studies, electrochemical 
techniques have monitored the performance of metal surfaces ex- 
posed to bacteria. However, most of these methods can only 
indirectly detect the presence of biofilms. In this paper, two non- 
destructive on-line monitoring devices, attenuated total reflection 
Fourier transform infrared spectroscopy (ATR-FT/IR) and the quartz 
crystal microbalance (QCM) were used to directly monitor biofilm 
formation. These devices have been developed to study the initial 
fouling process and subsequent biofilm development and not 
merely the effects of the living film on the host material. The ATR- 
FT/IR technique provides information about biomass, exopolymer 
production, and the nutritional status of microbial biofilms. The 
QCM provides a direct measure of biomass. ATR-FT/IR and QCM 
detect 10° and 10* Caulobacter crescentus cells/cm’, respectively. 
Both techniques can be coupled with electrochemical methods for 
deeper insight into mechanisms of MIC. 20 refs., 2 figs. 


17711 (INIS-BR-2393) Petrological study of the eastern 
part of Rio Maria batholith located in the SE of Para State. 
Medeiros, H. de. Para Univ., Belem, PA (Brazil). Nucleo de Cien- 
cias Geofisicas e Geologicas. 1987 179p. (In Portuguese). Order 
Number DE91626757. Source: OSTI; NTIS (US Sales Only); INIS. 

This work is a petrological and geochronological study in the 
eastern part of Rio Maria batholith located in the SE of Para State 
(Brazil), in which granodioritic composition predominates. Selected 
samples including all varieties present in the eastern portion of Rio 
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Maria granodioritic batholith were analyzed for major, minor and 
some trace elements. The results suggest two differentiation 
trends. The first is (BHGd + HBGd) - HBM sub(z)G, with decrease 
in CaO, TiO sub(2), Fe total, MgO and Sr contents, whereas K2O 
and Rb increase. The second trend is (BHGd + HBGd) - BGd, 
where the BGd have the highest values of SiO sub(2), and low 
CaO, TiO sub(2), Fe total. MgO and Sr contents. This results are 
in agreement with that obtained to the calc-alkaline rock series. Six 
selected samples, including all varieties, were dated by the Rb/Sr 
Whole-rock method, producing a isochronic age of 2564 +- 68 m.y. 
with an initial Sr sup(87)/Sr sup(86) ratio of 0.70288 +- 00092. The 
crystallization sequence proposed to the BHGd and BHGd, when 
correlated to the experimental results obtained in the rocks of gran- 
odioritic composition, suggests that the magma crystallization was 
in low pressure conditions (2 to 4kb). The temperature interval 
would be between 950 and +- 700 sup(0)C. The best explanation 
to the granodioritic magma origin is by partial fusion in the crustal 
base, with contribution of mantle material or not. The association of 
the rock units, including granodiorites, trondhjemites, meta-volcan- 
sedimentary sequences and gneisses of tonalitic to granodioritic 
composition observed in the Rio Maria region, and the Archaeyan 
ages obtained by the Rb/Sr method suggest that this region can be 
correlated with granite-greenstone terrains exposed in the Rhode- 
sian, Kaapvaal and western Australia cratons. (author). 


( 


17712 (INIS-BR-2395) Proceedings of the 4. National Meet- 
ing on Analytical Chemistry - Abstracts. Sao Paulo Univ., SP 
(Brazil). Inst. de Quimica. 1987 29p. (in Portuguese). (CONF- 
8709508-: 4. national meeting on analytical chemistry, Sao Paulo 
(Brazil), 8-11 Sep 1987). Order Number DE91628939. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The 4. National Meeting on Analytical Chemistry includes analy- 
sis of nuclear interest elements with nuclear and non nuclear 
methods and the elements not interest of nuclear energy with nu- 
clear methods. The materials analysed are rocks, ores, metals 
alloys, waters, plants and biological materials. (C.G.C.). 


17713 (INIS-BR-2395, pp. 13) Determination of gallium 
micro-quantities by x-ray fluorescence. Carvalho, M.S. (Instituto 
de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Div. de 
Quimica); Neto, K.C.M.; Montovano, L. Sao Paulo Univ., SP 
(Brazil). Inst. de Quimica. 1987. 29p. (In Portuguese). (CONF- 
8709508—: 4. national meeting on analytical chemistry, Sao Paulo 
(Brazil), 8-11 Sep 1987). In Proceedings of the 4. National Meeting 
on Analytical Chemistry - Abstracts. Order Number DE91628939. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary torm only. GALLIUM/coprecipitation; GAL- 
LIUM/x-ray fluorescence analysis; GALLIUM; COPRECIPITATION; 
INDUSTRIAL WASTES 


17714 (INIS-BR-2395, pp. 3) Uranium fluorescence inhibi- 
tion in urine analysis by fluorimetry. Mansur Netto, E. (Minas 
Gerais Univ., Belo Horizonte, MG (Brazil). Dept. de Quimica); 
Nunes, S.C.; Mansur, H.N.S.; Dolabella, L.M.P. Sao Paulo Univ., 
SP (Brazil). Inst. de Quimica. 1987. 29p. (in Portuguese). (CONF- 
8709508—: 4. national meeting on analytical chemistry, Sao Paulo 
(Brazil), 8-11 Sep 1987). In Proceedings of the 4. National Meeting 
on Analytical Chemistry - Abstracts. Order Number DE91628939. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM/fluorescence spec- 
troscopy; URANIUM/urine; SOLVENT EXTRACTION; TBP; 
URANIUM; URINE 


17715 


(INIS-BR-2395, pp. 9) New direct analysis technique 
of solid samples tuels by atomic absorption with flame. Cam- 
pos, R.C. (Universidade Federal Rural do Rio de Janeiro, RJ 
(Brazil)); Berndt, H.; Curtius, A.J. Sao Paulo Univ., SP (Brazil). 
Inst. de Quimica. 1987. 29p. (In Portuguese). (CONF-8709508—: 4. 
national meeting on analytical chemistry, Sao Paulo (Brazil), 8-11 
Sep 1987). In Proceedings of the 4. National Meeting on Analytical 


Chemistry - Abstracts. Order Number DE91628939. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FUELS/absorption spec- 
troscopy; FUELS/aerosols; FUELS; AEROSOLS 
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17716 (INIS-BR-2395, pp. 9) Pre-concentration of active 
coal and molybdenum determination by atomic absorption 
spectrophotometry. Curtius, A.J. (Pontificia Univ. Catolica do Rio 
de Janeiro, RJ (Brazil). Dept. de Quimica); Monte, V.L.A.; Santelli. 
R.E. Sao Paulo Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. (In 
Portuguese). (CONF-8709508—: 4. national meeting on analytical 
chemistry. Sao Paulo (Brazil), 8-11 Sep 1987). In Proceedings of 
the 4. National Meeting on Analytical Chemistry - Abstracts. Order 
Number DE91628939. Source: OSTI: NTIS (US Sales Only); INIS. 

Published in summary form only. MOLYBDENUM/absorption 
spectroscopy; MOLYBDENUM/quantity ratio: BIOLOGICAL MATE- 
RIALS; GEOCHEMISTRY; MOLYBDENUM 


17717 (INIS-BR-2395, pp. 10) Thorium determination in 
ores by spectrophotometry with arsenazo Ill after the columns 
extraction contained TBP. Zylberberg, H. (Comissao Nacional de 
Energia Nuclear, Rio de Janeiro, RJ (Brazil). Lab. de Analise Min- 
eral); Medeiros, J.A.; Carvalho, M.L.C. Sao Paulo Univ., SP 
(Brazil). Inst. de Quimica. 1987. 29p. (in Portuguese). (CONF- 
8709508-: 4. national meeting on analytical chemistry, Sao Paulo 
(Brazil), 8-11 Sep 1987). In Proceedings of the 4. National Meeting 
on Analytical Chemistry - Abstracts. Order Number DE91628939. 
Source: OSTI; NTIS (US Sales Only); INIS 

Published in summary form only. THORIUMores; THORIUM, 
spectrophotometry; ARSENAZO; EXTRACTION COLUMNS; TBP; 
THORIUM; ORES; SPECTROPHOTOMETRY 


17718 (INIS-BR-2395, pp. 12) Pb, Cu, Fe, Cr, Co, Cd deter- 
mination in canned and bottled beer. Matsushige, |. (Sao Paulo 
Univ., SP (Brazil). Inst. de Quimica); Oliveira, E. de. Sao Paulo 
Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. (In Portuguese). 
(CONF-8709508-: 4. national meeting on analytical chemistry, Sao 
Paulo (Brazil), 8-11 Sep 1987). In Proceedings of the 4. National 
Meeting on Analytical Chemistry - Abstracts. Order Number 
DE91628939. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BEVERAGES/emission 
spectroscopy; BEVERAGES/multi-element analysis; METALS/ 
beverages; BEVERAGES; METALS; PLASMA 


17719 (INIS-BR-2395, pp. 13) Spectrophotometric determi- 
nation of U (IV) in chloridics solution by flow injection 
analysis. Bastos, E.R. (instituto de Engenharia Nuclear (IEN), Rio 
de Janeiro, RJ (Brazil)); Bastos, M.B.R. Sao Paulo Univ., SP 
(Brazil). Inst. de Quimica. 1987. 29p. (in Portuguese). (CONF- 
8709508-—: 4. national meeting on analytical chemistry, Sao Paulo 
(Brazil), 8-11 Sep 1987). In Proceedings of the 4. National Meeting 
on Analytical Chemistry - Abstracts. Order Number DE91628939. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUMhydrochioric acid; 
URANIUM/spectrophotometry; URANIUM; SPECTROPHOTOME- 
TRY 


17720 (INIS-BR-2395, pp. 14) Use of ion exchange resin in 
low injection system for interterential removal on molybdenum 
catalytic spectrophotometric determination. Pessenda, L.C.R. 
(Centro de Energia Nuclear na Agricultura (CENA), Piracicaba, SP 
(Brazil)); Sass, V.A.; Gervasio, A.P.G.; Cruz, M.V.L.; Jacintho, A.O. 
Sao Paulo Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. (in Por- 
tuguese). (CONF-8709508—: 4. national meeting on analytical 
chemistry, Sao Paulo (Brazil), 8-11 Sep 1987). In Proceedings of 
the 4. National Meeting on Analytical Chemistry - Abstracts. Order 
Number DE91628939. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MOLYBDENUMorganic ion ex- 
changers, MOLYBDENUM spectrophotometry; MOLYBDENUM; 
SPECTROPHOTOMETRY; PLANTS 


17721 (INIS-BR-2395, pp. 15) Chromium and nickel deter- 
mination in metallic alloys by flow injection systems with 
partial coalescence and atomic absorption spectrometry. 
Jardim, U.P. (Fundicao de Aco PPiracicaba Ltda., Piracicaba, SP 
(Brazil)); Andrade, A.O.; Ferreira, J.R.; Zagatto, E.A.G. Sao Paulo 
Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. (In Portuguese). 
(CONF-8709508-: 4. national meeting on analytical chemistry, Sao 
Paulo (Brazil), 8-11 Sep 1987). In Proceedings of the 4. National 
Meeting on Analytical Chemistry - Abstracts. Order Number 
DE91628939. Source: OSTI; NTIS (US Sales Only); INIS. 





Published in summary form only. CHROMIUM/absorption spec- 
troscopy; CHROMIUM alloys: NICKEL/absorption spectroscopy; 
NICKEL/alloys; CHROMIUM; ALLOYS; COALESCENCE; NICKEL 


17722 (INIS-BR-2395, pp. 16) Boron colorimetric determi- 
nation in plants by flow injection system with stopped flow. 
Arruda, M.A.Z. (Centro de Energia Nuclear na Agricultura (CENA), 
Piracicaba, SP (Brazil)); Zagatto, E.A.G.; Krug, F.J. Sao Paulo 
Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. (In Portuguese). 
(CONF-8709508—: 4. national meeting on analytical chemistry, Sao 
Paulo (Brazil), 8-11 Sep 1987). In Proceedings of the 4. National 
Meeting on Analytical Chemistry - Abstracts. Order Number 
DE91628939. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BORON/absorption spec- 
troscopy; BORON/piants; BORON; PLANTS 


17723 (INIS-BR-2395, pp. 18) Phosphorus determination 
by atomic absorption spectrometry in graphite furnace using 
different pipes. Curtius, A.J. (Pontificia Univ. Catolica do Rio de 
Janeiro, RJ (Brazil). Dept. de Quimica); Schlemmer, G.; Welz, B. 
Sao Paulo Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. (in Por- 
tuguese). (CONF-8709508-: 4. national meeting on analytical 
chemistry, Sao Paulo (Brazil), 8-11 Sep 1987). In Proceedings of 
the 4. National Meeting on Analytical Chemistry - Abstracts. Order 
Number DE91628939. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PHOSPHORUS/absorption 
spectroscopy; PHOSPHORUS 


17724 (INIS-BR—2395, pp. 19) The titration of boric acid so- 
lution with excellent precision and accuracy. Lichtig, J. (Sao 
Paulo Univ., SP (Brazil). Inst. de Quimica); Pessinotti, Q.S. Sao 
Paulo Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. (in Por- 
tuguese). (CONF-8709508-: 4. national meeting on analytical 
chemistry, Sao Paulo (Brazil), 8-11 Sep 1987). In Proceedings of 
the 4. Nationai Meeting on Analytical Chemistry - Abstracts. Order 
Number DE91628939. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BORIC ACID/titration; ACCU- 
RACY; TITRATION 


17725 (INIS-BR-2395, pp. 24) Microquantities determina- 
tion of vanadium with quercetin. Tancredo, C. (Pontificia Univ. 
Catolica do Rio de Janeiro, RJ (Brazil). Dept. de Quimica); Neves, 
A.B.; Hainberger, L. Sao Paulo Univ., SP (Brazil). Inst. de Quimica. 
1987. 29p. (In Portuguese). (CONF-8709508—: 4. national meeting 
on analytical chemistry, Sao Paulo (Brazil), 8-11 Sep 1987). In 
Proceedings of the 4. National Meeting on Analytical Chemistry - 
Abstracts. Order Number DE91628939. Source: OSTI; NTIS (US 
Sales Only): INIS. 

Published in summary form only. VANADIUM/quantitative chemi- 
cal analysis; VANADIUM/quercetin; VANADIUM; QUERCETIN 


17726 (INIS-BR-2395. pp. 25) Molybdenum and others 
heavy metals determination by difterential pulse polarography. 
Dias, D. (Universidade Estadual de Maringa, PR (Brazil). Dept. de 
Quimica); Nozaki, J. Sao Paulo Univ., SP (Brazil). Inst. de Quim- 
ica. 1987. 29p. (In Portuguese). (CONF-8709508—: 4. national 
meeting on analytical chemistry, Sao Paulo (Brazil), 8-11 Sep 
1987). In Proceedings of the 4. Nationa! Meeting on Analytical 
Chemistry - Abstracts. Order Number DE91628939. Source: 
OST}; NTIS (US Sales Only); INIS. 

Published in summary form only. MOLYBDENUM/polarography; 
MOLYBDENUM; POLAROGRAPHY 


17727 (INIS-BR-2395, pp. 25) The use of reagent injection 
technique for determining of mercury ultra traces by plasma 
emission of helium with low power. Bueno. M.I.M. (Universidade 
Estadual de Campinas, SP (Brazil). Inst. de Quimica): Andrade, 
J.C. de: Baccan, N. Sao Paulo Univ.. SP (Brazil). Inst. de Quimica. 
1987. 29p. (In Portuguese). (CONF-8709508-: 4. national meeting 
on analytical chemistry. Sao Paulo (Brazil), 8-11 Sep 1987). In 
Proceedings of the 4. National Meeting on Analytical Chemistry - 
Abstracts. Order Number DE91628939. Source: OSTI: NTIS (US 
Sales Only); INIS. 

Published in summary form only. MERCURY/emission spec- 
troscopy: MERCURY ’/fluid injections MERCURY: PLASMA: 
QUANTITATIVE CHEMICAL ANALYSIS: SENSITIVITY 
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17728 (INIS-BR-2395, pp. 4) Radium separation from phos- 
phorus gypsum - conjugate processes. Oliveira, J.A.S. (Minas 
Gerais Univ., Belo Horizonte, MG (Brazil). Dept. de Quimica); 
Mansur Netto, E.; Dolabella, L.M.P. Sao Paulo Univ., SP (Brazil). 
Inst. de Quimica. 1987. 29p. (in Portuguese). (CONF-8709508-: 4. 
national meeting on analytical chemistry, Sao Paulo (Brazil), 8-11 
Sep 1987). In Proceedings of the 4. National Meeting on Analytical 
Chemistry - Abstracts. Order Number DE91628939. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RADIUM/gypsum; RADIUM/ 
leaching; RADIUM/phosphate minerals; ION EXCHANGE; RA- 
DIUM; GYPSUM; LEACHING 


17729 (INIS-BR-2395, pp. 11) Indium determination in ores 
and industrial wastes by plasma emission spectroscopy - 
DCP. Ferreira, A.C.M. (Comissao Nacional de Energia Nuclear, 
Rio de Janeiro. RJ (Brazil). Lab. de Analise Mineral): Duarte, L.T.; 
Medeiros. J.A. Sao Paulo Univ., SP (Brazil). Inst. de Quimica. 
1987. 29p. (In Portuguese). (CONF-8709508—: 4. national meeting 
on analytical chemistry, Sao Paulo (Brazil), 8-11 Sep 1987). In 
Proceedings of the 4. National Meeting on Analytical Chemistry - 
Abstracts. Order Number DE91628939. Source: OSTI: NTIS (US 
Sales Only): INIS. 

Published in summary form only. 
troscopy; INDIUMsolvent extraction; 
WASTES; ORES; PLASMA 
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INDIUM; INDUSTRIAL 


17730 (INIS-BR-2395, pp. 20) Sup(51)Cr (VI) behaviour in 
solution containing Cri(Ill). Ribeiro, M.E.L. (Universidade Estadual 
de Campinas, SP (Brazil). Inst. de Quimica): Collins, K.E.: Collins, 
C.H.; Archundia, C. Sao Paulo Univ., SP (Brazil). Inst. de Quimica. 
1987. 29p. (In Portuguese). (CONF-8709508—: 4. national meeting 
on analytical chemistry, Sao Paulo (Brazil), 8-11 Sep 1987). In 
Proceedings of the 4. National Meeting on Analytical Chemistry - 
Abstracts. Order Number DE91628939. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. CHROMIUM 51/ion exchange 
chromatography; CHEMICAL STATE; ELUTRIATION; NAI DETEC- 
TORS; SOLUTIONS 


17731 (INIS-mf-12714, pp. 608-613) PIXE analysis of me- 
rine environmental samples from the Pacific Ocean. Miyake, 
Hiroshi (Kobe Univ. of Mercantile Marine (Japan)); Matsuda, Ya- 
suhiro; Shitashima, Kiminori; Tsubota, Hiroyuki. Japan Atomic 
Energy Research inst., Tokyo (Japan). May 1990. 778p. (CONF- 
900156—: 2. international symposium on advanced nuclear energy 
research - evolution by accelerators, Mito (Japan), 24-26 Jan 
1990). In Proceedings of the 2nd international symposium on ad- 
vanced nuclear energy research: Evolution by accelerators. Order 
Number DE90520334. Source: OSTI: NTIS (US Sales Only): INIS. 

Aerosol samples from the western North Pacific Ocean are col- 
lected during a cruise of R/V Hakuhomaru from Japan to Hawaii 
and they are analyzed by PIXE (particle induced X-ray emission). 
Concentrations of radon daughters are measured with CR-39 track 
detectors mounted on the impactor to estimate the transport time 
of air mass from the Asian Continent. Distributions of particulate el- 
ement concentrations clearly demonstrate the influence of the 
westerlies. Strong correlations are observed between fine sulphur 
concentrations and those of heavy metals such as Fe and Zn. 
Vertical profiles of heavy metal elements contained in marine par- 
ticulates are also investigated at a trench in the Pacific Ocean and 
basins in the Japan Sea. Particulate element concentrations deter- 
mined by PIXE agree well with those determined by chemical 
analysis of filtered/total water. Remarkable changes in depth pro- 
files of particulate manganese are observed at the trench, which 
suggest horizontal transport of marine particulates from the trench 
wall. (N.K.). 


17732 (INIS-mf-12819) Mining Pribram in science and 
technology. Proceedings of Session Y: Analysis of mineral 
raw materials. Ceskosiovensky Uranovy Prumsi. Pribam 
(Czechoslovakia). 1990 191p. (In Czech). (CONF-9010350—: Min- 
ing Pribram in science and technology conterence, Pribram 
(Czechoslovakia), 15-19 Oct 1990). Order Number DE91628954. 
Source: OSTI: NTIS (US Sales Only): INIS. 
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The proceedings contain 20 papers of which 9 have been in- 
puted in INIS. They concern rare earth element separation and 
quantitative determination in ores and concentrates using different 
methods, mainly HPLC and the polyoxonium compound method, 
spectrophotometric methods of uranium determination in solutions, 
evaluation of environmental samples from uranium mining sites, 
and they also discuss gadolinium determination in nuclear fuel. 
One contribution reports on experience with attestations of stan- 
dard IAEA reference materials. (M.D.). 10 figs., 17 tabs., 114 refs. 


17733 (INIS-mf-12819, pp. 7-14) Rare earth element deter- 
mination by HPLC method with postcolumn derivatization. 
Vacha, P. (Vysoka Skola Chemicko-Technologicka, Prague 
(Czechoslovakia)); Vrbsky, J. Ceskoslovensky Uranovy Prumsl, 
Pribam (Czechoslovakia). 1990. 191p. (in Czech). (CONF- 
9010350-: Mining Pribram in science and technology conference, 
Pribram (Czechoslovakia), 15-19 Oct 1990). In Mining Pribram in 
science and technology. Proceedings of Session Y: Analysis of 
mineral raw materials. Order Number DE91628954. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Standard rare earth element solutions were prepared from the 
oxides of the elements. HPLC was used for the element separation 
and determination. Three complex-forming agents were used for 
derivation. The best results were achieved when arsenazo Il! was 
used. With Chromazurol S at pH = 9.5, the results were signifi- 
cantly dependent on the agent age while chlorophosphonazo Ill 
showed significantly lower sensitivity. The optimum values were 
determined of pH, agent concentration, capillary length and flow 
rate. The suitability of the method developed was tested on 
standard materials. Accuracy of determination for the individual ele- 
ments ranged within 1.6% (Nd) and 7.4% (Eu). The duration of 
analysis was 25 minutes for a sample containing all lanthanoids. 
(M.D.). 1 fig., 1 tab., 28 refs. 


17734 (INIS-mf—12819, pp. 15-25) Application of 
jonophores in lanthanoid separation. Viacil, F. (Vysoka Skola 
Chemicko-Technologicka, Prague (Czechoslovakia)). Ceskosioven- 
sky Uranovy Prumsl, Pribam (Czechoslovakia). 1990. 191p. (In 
Czech). (CONF-9010350—: Mining Pribram in science and technol- 
ogy conference, Pribram (Czechoslovakia), 15-19 Oct 1990). In 
Mining Pribram in science and technology. Proceedings of Session 
Y: Analysis of mineral raw materials. Order Number DE91628954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An overview is presented of the knowledge of ionophores pub- 
lished by Chemical Abstracts between 1970 and 1989, based on 
available primary sources. The ionophores are divided by structure 
into crowns, kryptands and podands. Lanthanoid extraction and 
sorption using ionophores are discussed. (M.D.). 2 figs., 27 refs. 


17735 
trophotometric and extraction photometric methods of 
uranium determination. Jancar. L. (Universita J.E. Purkyne, Brno 
(Czechoslovakia). Prirodovedecka Fakulta); Jancarova, |.: Havel, J. 
Ceskoslovensky Uranovy Prums!, Pribam (Czechoslovakia). 1990. 
191p. (In Czech). (CONF-9010350—: Mining Pribram in science 
and technology conference, Pribram (Czechoslovakia), 15-19 Oct 
1990). In Mining Pribram in science and technology. Proceedings 
of Session Y: Analysis of mineral raw materials. Order Number 
DE91628954. Source: OST!; NTIS (US Sales Only); INIS. 
Selected spectrophotometric methods and extraction photometric 
methods of uranium determination were compared in pure solu- 
tions. on a model sample and on natural samples of surface and 
waste waters. Their sensitivity, accuracy, reproducibility and time 
and practical requirements were compared. Uranium was deter- 
mined using eriochromazurol B, chromazurol S, eriochrome cyanine 
R. 5-Br-Padap. the PNU and the CSN methods. The principles of 
the individual methods are briefly explained. The individual meth- 
ods yield relatively very good results, this both new methods and 
those employed for a number of years. (M.D.). 5 tabs.. 16 refs. 


(INIS-mf-12819, pp. 65-79) Comparison of spec- 


17736 (INIS-mf—12819, pp. 27-39) Polyoxonium compounds 
for rare earth element separation. Vanura. P. (Vysoka Skola 
Chemicko-Technologicka, Prague (Czechoslovakia)): Jedinakova, 
V. Ceskoslovensky Uranovy Prumsl. Pribam (Czechoslovakia). 
1990. 191p. (In Czech). (CONF-9010356-: Mining Pribram in sci- 
ence and technology conference, Pribram (Czechoslovakia), 15-19 
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Oct 1990). In Mining Pribram in science and technology. Proceed- 
ings of Session Y: Analysis of mineral raw materials. Order 
Number DE91628954. Source: OSTI; NTIS (US Sales Only); INIS. 

The new technologies of obtaining, separating and refining rare 
earth elements are based on liquid extraction. New extraction 
agents are tested in laboratory based on cyclic and linear polyox- 
inium compounds, such as crowns, kryptands, polyethylene glycols 
and their derivatives. The La, Y and Sc extractions were studied 
using a solution of bis 1,2 dicarbollyl cobalt titanium anion in ni- 
trobenzene and a mixture of nitrobenzene + carbon tetrachloride. 
The equilibrium constants of the reaction were determined, the val- 
ues of the partition ratios of rare earth ions were calculated. (M.D.). 
4 figs., 1 tab., 8 refs. 


17737 (INIS-mf—12819, pp. 81-94) Uranium separation trom 
intertering ions using ion-pair chromatography. Jancarova, |. 
(Universita J.E. Purkyne, Brno (Czechoslovakia). Prirodovedecka 
Fakulta); Kuban, V.; Krizova, H. Ceskoslovensky Uranovy Prumsl, 
Pribam (Czechoslovakia). 1990. 191p. (In Czech). (CONF- 
9010350—: Mining Pribram in science and technology conference, 
Pribram (Czechoslovakia), 15-19 Oct 1990). In Mining Pribram in 
science and technology. Proceedings of Session Y: Analysis of 
mineral raw materials. Order Number DE91628954. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The possible use was studied of a simple chromatographic appa- 
ratus in uranium separation and determination on a dynamic ion 
exchanger using post-column detection with Arsenazo Ill. Alkylated 
silica gel C modified with ammonium n-dodecyl sulfate was used 
as the stationary phase, HIBA and citric acid were tested as the 
mobile phases. The separation column and the chromatographic 
system are briefly described. The 660 nm wavelength on which de- 
termination sensitivity is highest was found to be best for UOz 
spectrophotometric determination. The determination reproducibility 
and the effect of spurious ions were tested. Model and actual sam- 
ples were analyzed. The benefits of the method include ease of 
separation of spurious ions and the speed of analysis. (M.D.). 2 
figs., 5 tabs., 9 refs. 


17738 (INIS-mf-12819, pp. 155-161) Verlfication testing of 
method of determining Gd20, in nuclear fuel. Vesela, Z. (Vyvo- 
jovy Zavod Uranoveho Prumyslu, Prague (Czechoslovkia). Ustav 
Jadernych Paliv); Radil, V.; Urban, P. Ceskosiovensky Uranovy 
Prumsl, Pribam (Czechoslovakia). 1990. 191p. (In Czech). (CONF- 
9010350—-: Mining Pribram in science and technology conference, 
Pribram (Czechoslovakia), 15-19 Oct 1990). In Mining Pribram in 
science and technology. Proceedings of Session Y: Analysis of 
mineral raw matenals. Order Number DE91628954. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Chelatometric titration was used to determine the gadolinium ox- 
ide content. The interfering effect of uranium was eliminated by 
extraction of uranium with TBP in the presence of hydrochloric 
acid. The individual steps are described of the analytical proce- 
dure. The individual data files were processed statistically using a 
computer. The standard deviation and the errors of the individual 
analytical operations were determined. Monte Carlo simulation was 
used in the testing. The extraction loss of gadolinium was evalu- 
ated. The results indicated the existence of a systematic error due 
to extraction separation of gadolinium and uranium. The error was 
eliminated by introducing a correction factor. The methodology is 
generally applicable to other techniques of the nuclear fuel analyti- 
cal testing. (M.D.). 


17739 (INIS-mf-12820, pp. 231-237) Extraction concentra- 
tion of scandium and rhenium from complex salt solutions 
containing low levels of valuable components. Skorovarov, D.1.: 
Nesterov, Yu.V.; Nikonov, V.I.: Fomenkov. V.G.: Akimova. |.D.: 
Kulish, T.V.; Mironov, A.V. Ceskoslovensky Uranovy Prumsl 
Pribam (Czechoslovakia). 1990. 502p. (in Russian). (CONF- 
9010350—: Mining Pribram in science and technology conference, 
Pribram (Czechoslovakia), 15-19 Oct 1990). In Mining Pribram in 
science and technology. Proceedings of Session N: Chemical min- 
ing and processing methods. Order Number DE91629867. Source: 
OST}; NTIS (US Sales Only); INIS. 

The solutions under study contain 0.2 to 0.4 mg/l of scandium: 
0.15 to 0.25 mg/l of rhenium and 1 to 3 g/l of iron. A solution of di- 
2-ethylhexylphosphoric acid and tributyl phosphate in kerosene 





was used as the extraction agent. The process takes place in a 
four-chamber instrument where the circulation of the extraction 
agent is provided. The iron content reduction is achieved by wash- 
ing with a 200 g/I solution of sulfuric acid. Concentration values are 
achieved of 100 to 145 mg/l and 80 to 90 mg/I for scandium and 
rhenium, respectively. (M.D.). 6 tabs. 


17740 (INIS-SU-228/A, pp. 33) Determination of oxygen 
content in superconducting ceramics YBa2Cu,0, by different 
methods. Kotov, N.M. (Moskovskij Inst. Stali i Splavov, Moscow 
(USSR)); Shlyakhtin, O.A.; Shipkov, N.V.; Molodnina, M.V.; An- 
dreev, A.V.; Karpov, Yu.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallichesko; 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvenny; 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conterence on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 tab. BARIUM OXIDES/type-ii superconductors; 
COPPER OXIDES/type-ii superconductors; OXYGEN/neutron acti- 
vation analysis; OXYGEN/thermal gravimetric analysis; TYPE-I| 
SUPERCONDUCTORS/neutron activation analysis; TYPE-Ii SU- 
PERCONDUCTORS/thermal gravimetric analysis; YTTRIUM 
OXIDES/ype-ii superconductors; ACCURACY; COMPARATIVE 
EVALUATIONS; OXYGEN 


17741 (INIS-SU-228/A, pp. 35) Determination of oxygen 
content in HTSC of the YBa2Cu3,0,_; composition. Kocherga, 
Yu.P.;  Spitsyn, P.K.; Kuznetsov, S.A.;  Oparina, L.F.; 
Antonov, A.V. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issiedovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR); Moskovskij Gosudarstvenny} 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materiais. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; OXYGEN/neutron activation 
analysis; © OXYGEN/thermal gravimetric analysis; TYPE-I! 
SUPERCONDUCTORS /neutron activation analysis; TYPE-|! SU- 
PERCONDUCTORS/thermal gravimetric analysis; YTTRIUM 
OXIDES/type-ii superconductors; LATTICE PARAMETERS; OXY- 
GEN; X-RAY DIFFRACTION 


17742 (INIS-SU-228/A, pp. 39) Problems of accuracy im- 
provement during oxygen determination in HTSC-materials by 
neutron activation method. Andreev, A.V.: Varich, O.M.: 
Makarov, S.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssiedovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvenny} 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materiais. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. OXYGEN/neutron activation analysis; TYPE-l] SU- 
PERCONDUCTORS/neutron activation analysis; ACCURACY; 
CALIBRATION STANDARDS; ERRORS; OXIDES; OXYGEN; 
QUANTITATIVE CHEMICAL ANALYSIS 


17743 (INIS-SU-228/A, pp. 40) Activation autoradiography 
et oxygen in HTSC-materiais. Babikova, Yu.F. (Moskovskij 
Inzhenerno-Fizicheskij Inst. Moscow (USSR)); Minaev, V.M.; 
Amosova, O.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvenny| 
Nauchno-Issledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvenny} 
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Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COP- 
PER OXIDES/ype-ii superconductors; OXYGEN/autoradiography; 
OXYGEN/activation analysis; TYPE-Il SUPERCONDUCTORS/ 
autoradiography; TYPE-Il SUPERCONDUCTORS/activation analy- 
sis; YTTRIUM OXIDES/ype-ii superconductors; ACCURACY: 
OXYGEN; AUTORADIOGRAPHY; QUANTITATIVE CHEMICAL 
ANALYSIS 


17744 (INIS-SU-228/A, pp. 47) Emanation thermal analysis 
in diagnostics of oxide superconducting compounds. Os'’kina, 
T.E.; Tret'yakov, Yu.D. AN SSSR. Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya: Gosudarstvenny} 
Nauchno-lssledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 17. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 fig. ALKALINE EARTH METAL COMPOUNDS/ 
type-ii superconductors; BISMUTH OXIDES/ype-ii superconduc- 
tors; COPPER OXIDES/type-ii superconductors; LANTHANUM 
OXIDES/type-ii superconductors; TYPE-Il SUPERCONDUCTORS/ 
emanation thermal analysis; ACTIVATION ENERGY: CHEMICAL 
COMPOSITION; DIFFUSION; SPECTRA; STOICHIOMETRY 


17745 (INIS-SU-—228/A, pp. 90) Comparative diagnostics of 
HTSC-films by the back rutherford scattering of charged parti- 
cles and the electron microprobe methods. Egorov, V.K. (AN 
SSSR, Moscow (USSR). Inst. Ehksperimental'noj Mineralogii); 
Zuev, A.P.; Kirejko, V.V.; Romanenko, |.M. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvenny} Nauchno-issledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-matenais. 
Order Number DE91003095. Source: OST!; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-Il SUPERCONDUCTORS/ 
electron microprobe analysis; TYPE-l] SUPERCONDUCTORS/ion 
scattering analysis; YTTRIUM OXIDES/ype-ii superconductors; 
COMPARATIVE EVALUATIONS; DEPTH; FILMS; QUANTITATIVE 
CHEMICAL ANALYSIS; SPATIAL DISTRIBUTION 


17746 (INIS-SU-228/A, pp. 91) Investigation of epitaxial 
films of Y-Ba-Cu-O with the aid of ion backscattering and ion 
channeling. |lvanchenko, A.V. (Ural’skij Politekhnicheskij Inst., 
Sverdiovsk (USSR)); Klotsman, |.S.; Kalyagin, M.A.; Puzanov, 
A.A.; Pyatkova, T.M. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya: Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-Il SUPERCONDUCTORS/ 
ion scattering analysis; YTTRIUM OXIDES/type-ii superconductors; 
CRYSTAL LATTICES; EPITAXY; FILMS; HELIUM IONS; PROTON 
CHANNELING; QUANTITATIVE CHEMICAL ANALYSIS; SUB- 
STRATES 
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17747 (INIS-SU—228/A, pp. 92) Analysis of transition layers 
of film-substrate by the ruthertord bakc-scattering method. Ko- 
rsakov, |.E.; Egorov, V.K.; Nasonov, A.V.; Kaul’, A.P. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvennyj Nauchno-lssledovatel’skij i Proektny; 
Inst. Redkometallicheskoj Promyshlennosti. Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404-: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-I| SUPERCONDUCTORS’ 
ion scattering analysis; TYPE-Il1 SUPERCONDUCTORS/phase 
studies; YTTRIUM OXIDES/type-ii superconductors; ALUMINIUM 
OXIDES: BOUNDARY LAYERS; FILMS; MAGNESIUM OXIDES; 
QUANTITATIVE CHEMICAL ANALYSIS; SUBSTRATES; X-RAY 
DIFFRACTION 


17748 (INIS-SU-228/A, pp. 93) Nuclear microanalysis of 
HTSC with the deuterium and helium ion beams. Kuz'min, L.E.: 
Kazantsev, A.M. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvenny| 
Univ., Moscow (USSR). 1989. 199p. (Im Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference, on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 figs. BARIUM OXIDES/ion scattering analysis; 
BARIUM OXIDES/nuclear reaction analysis; BARIUM OXIDES/ 
type-ii superconductors; COPPER OXIDES/ion scattering analysis; 
COPPER OXIDES/nuclear reaction analysis; COPPER OXIDES/ 
type-ii superconductors; TYPE-I| SUPERCONDUCTORS /ion scat- 
tering analysis; TYPE-I| SUPERCONDUCTORS/nuclear reaction 
analysis; YTTRIUM OXIDES/ion scattering analysis; YTTRIUM OX- 
IDES/nuclear reaction analysis; YTTRIUM OXIDES/type-ii 
superconductors; ACCURACY; DEUTERON BEAMS; FILMS; HE- 
LIUM IONS; MICROANALYSIS; QUANTITATIVE CHEMICAL 
ANALYSIS; SPECTRA 


17749 (INIS-SU-228/A, pp. 17) Analysis of high 
temperature superconductors using a neutron generator. Zuev, 
A.P.; Kirejko, V.V.; Nasonov, A.V. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-issiedovatel’skij i Proektnyj inst. Red- 
kometallicheskoj Promyshiennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/neutron activation analysis; 
BARIUM OXIDES/ype-ii superconductors; CHLORINE/neutron ac- 
tivation analysis; COPPER OXIDES/neutron activation analysis; 
COPPER OXIDES/type-ii superconductors; FLUORINE/neutron ac- 
tivation analysis; YTTRIUM OXIDES/neutron activation analysis; 
YTTRIUM OXIDES/type-ii superconductors; ACCURACY; CALI- 
BRATION STANDARDS; CHLORINE; FLUORINE; NEUTRON 
SOURCE FACILITIES; QUANTITATIVE CHEMICAL ANALYSIS 


17750 (INIS-SU-228/A, pp. 18) Determination of Cu,Y,Ba 
in high-temperature superconducting ceramics. Krastin’sh, 
Z.A. (AN Latvijskoj SSR, Riga (USSR). Inst. Neorganich- 
eskoj Khimii). AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Probleme  Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvenny| 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). in 7. 
All-union conference on diagnostics problems of HTSC-materials. 
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Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/neutron activation analysis: BAR- 
IUM OXIDES/type-ii superconductors; COPPER OXIDES/neutron 
activation analysis; COPPER OXIDES/type-ii superconductors; YT- 
TRIUM OXIDES/neutron activation analysis; YTTRIUM OXIDES/ 
type-ii superconductors; ACCURACY; CERAMICS; NEUTRON 
SOURCE FACILITIES; QUANTITATIVE CHEMICAL ANALYSIS 


17751 (INIS-SU-228/A, pp. 24) Analysis of high- 
temperature superconducting materials Ca-Sr-Bi-Cu-O. 
Shabyrova, V.P. (AN SSSR, Novosibirsk (USSR). Inst. Neor- 
ganicheskoj Khimii); Yudelevich, |.G. AN SSSR. Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-: 1. all-union conterence on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. BISMUTH OXIDES/quantitative chemical anal- 
ysis; BISMUTH OXIDES/type-ii superconductors; CALCIUM 
OXIDES/quantitative chemical analysis; CALCIUM OXIDES/type-ii 
superconductors; COPPER OXIDES/quantitative chemical analysis; 
COPPER OXIDES/type-ii superconductors, STRONTIUM OXIDES/ 
quantitative chemical analysis; STRONTIUM OXIDES/type-ii super- 
conductors; ABSORPTION SPECTROSCOPY; ACCURACY; 
MONOCRYSTALS; POWDERS 


17752 (INIS-SU-228/A, pp. 25) Atomic emission analysis 
with inductive plasma in analytical control of HTSC-materials 
and raw materials. Shmanenkova, G.l.; Shchelkova, V.P.; 
Kolesova, L.V.; Sokolov. S.V.; Khots, M.S. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel'skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshiennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materiais. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/quantitative chemical analysis; 
BARIUM OXIDES/type-ii superconductors; COPPER OXIDES/ 
quantitative chemical analysis; COPPER OXIDES/type-ii supercon- 
ductors; RARE EARTH COMPOUNDS/quantitative chemical 
analysis; RARE EARTH COMPOUNDS*Atype-ii superconductors; 
YTTRIUM OXIDES/quantitative chemical analysis; YTTRIUM 
OXIDES/type-ii superconductors; ACCURACY; EMISSION SPEC- 
TROSCOPY; SENSITIVITY 


17753 (INIS-SU-228/A, pp. 26) Determination of bismuth, 
strontium, calcium and copper in their oxide system forming 
high-temperature superconducting phases. Surikov, V.T. (AN 
SSSR, Sverdiovsk (USSR). Inst. Khimii); Pankova, 1.A.; 
Egorochkin, V.M.; Kurbatov, D.I. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-issledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 ref. BISMUTH OXIDES/quantitative chemical analy- 
sis; BISMUTH OXIDES/type-ii superconductors; CALCIUM 
OXIDES/quantitative chemical analysis; CALCIUM OXIDES/type-ii 
superconductors; COPPER OXIDES/quantitative chemical analysis; 
COPPER OXIDESA/ype-ii superconductors; STRONTIUM OXIDES/ 
quantitative chemical analysis; STRONTIUM OXIDES/type-ii super- 
conductors, EMISSION SPECTROSCOPY; POLAROGRAPHY; 
SENSITIVITY 





17754 (INIS-SU-228/A, pp. 27) X-ray fluorescence analysis 
of high-temperature superconductors. Bondarenko, S.K.; 
Rojzenblat,  E.M.; Umanets, T.M. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-issledovatel’skij i Proektnyj Inst. Red- 
kometallichesko} Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materiais. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM COMPOUNDS/\type-ii superconductors; 
BARIUM COMPOUNDS/x-ray fluorescence analysis; CUPRATES/ 
type-ii superconductors; CUPRATES/x-ray fluorescence analysis; 
LANTHANUM COMPOUNDS*\type-ii superconductors; LAN- 
THANUM COMPOUNDS /x-ray fluorescence analysis; STRONTIUM 
COMPOUNDS /type-ii superconductors; STRONTIUM COM- 
POUNDS/x-ray fluorescence analysis; YTTRIUM COMPOUNDS/ 
type-ii superconductors; YTTRIUM COMPOUNDS/x-ray _ fluo- 
rescence analysis; ACCURACY; CERAMICS; CUPRATES; 
QUANTITATIVE CHEMICAL ANALYSIS; SAMPLE PREPARATION 


17755 (INIS-SU-228/A, pp. 32) Comparison of different 
methods for determination of oxygen nonstoichiometry of 
HTSC. Rojzenbiat, E.M. (Vsesoyuznyj Nauchno-lssledovatel’skij 
Inst. Mineral’nogo Syr'ya, Moscow (USSR)); Prisedskij, V.V.; Er- 
molina, S.|. AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Probleme  Analiticheskaya Khimiya; Gosudarstvenny} 
Nauchno-Issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR); Moskovskij Gosudarstvenny} 
Univ.. Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM COMPOUNDSAype-ii superconductors; 
CUPRATES/‘type-ii superconductors; LANTHANUM COMPOUNDS/ 
type-ii superconductors: OXYGEN/quantitative chemical analysis; 
STRONTIUM COMPOUNDS /‘type-ii superconductors; TYPE-I] SU- 
PERCONDUCTORS/stoichiometry; YTTRIUM COMPOUNDS {‘type-ii 
superconductors; ACCURACY; CUPRATES; OXYGEN; PO- 
LAROGRAPHY; TITRATION; STOICHIOMETRY 


17756 (INIS-SU-228/A, pp. 34) Determination of oxygen 
stoichiometry of complex oxides of rare earths, barium and 
copper. Fuflygin, V.N.; Graboj, |.Eh.; Kaul’, A.R.; Metlin, Yu.G. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvennyj Nauchno-lssiedovatel’skij i 
Proektnyj Inst. Redkometallicheskoj Promyshlennosti, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
1989. 199p. (in Russian). (CONF-8904404-: 1. all-union confer- 
ence on diagnostics problems of HTSC materials. Chernogolovka 
(USSR), 24-26 Apr 1989). In 1. All-union conference on diagnostics 
problems of HTSC-materials. Order Number DE91003095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES /type-ii superconductors; COPPER 
OXIDES/ype-ii superconductors; TYPE-I| SUPERCONDUCTORS/ 
quantitative chemical analysis; TYPE-ll SUPERCONDUC- 
TORS/stoichiometry; YTTRIUM OXIDES/type-ii superconductors; 
ACCURACY; CERAMICS; COMPARATIVE EVALUATIONS; 
GRAVIMETRIC ANALYSIS; IODOMETRY; STOICHIOMETRY; 
VOLTAMETRY 


17757 (INIS-SU-228/A, pp. 36) Determination of copper 
(3+) and oxygen bonded with It as a rapid method of control 
ot preparation technology of HTSC and their quality. Kurbatov, 
D.1. (AN SSSR, Sverdiovsk (USSR). Inst. Khimii); Pankova, |.A. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvennyj) Nauchno-lssiedovatel’skij i 
Proektnyj Inst. Redkometallicheskoj Promyshlennosti, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
1989. 199p. (in Russian). (CONF-8904404-—: 1. all-union confer- 
ence on diagnostics problems of HTSC materials, Chernogolovka 
(USSR), 24-26 Apr 1989). In 1. All-union conference on diagnostics 
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problems of HTSC-matenals. Order Number DE91003095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. COPPER OXIDES/quantitative chemical 
analysis; COPPER OXIDES/type-ii superconductors; TYPE-Ii SU- 
PERCONDUCTORS/quantitative chemical analysis; ACCURACY; 
QUALITY CONTROL 


17758 (INIS-SU-228/A, pp. 41) Photometric determination 
of oxygen in HTSC-materials. Turanov, A.N. (AN SSSR, 
Chernogolovka (USSR). Inst. Fiziki Tverdogo Tela). AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvennyj Nauchno-lissledovatel’skij i Proektnyj 
Inst. Redkometallicheskoj Promyshlennosti, Moscow (USSR): 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404—: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. Ali-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DES91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. BARIUM OXIDES/ype-ii superconductors; 
COPPER OXIDES/type-ii superconductors; OXYGEN/quantitative 
chemical analysis; TYPE-Il SUPERCONDUCTORS/quantitative 
chemical analysis; YTTRIUM OXIDES/type-ii superconductors; 
METHYL RED; OXYGEN; PHOTOMETRY 


17759 (INIS-SU-228/A, pp. 42) On the problem of determi- 
nation of active oxygen of HTSC. Andrianova, G.N.; Kaplan, 
B.Ya.; Namvrina, E.G.; Raznitsina, N.A.; Shvedova, |.N. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvennyj Nauchno-issledovatel’skij i Proektnyj 
Inst. Redkometallicheskoj Promyshlennosti, Moscow (USSR); 
Moskovskij Gosudarstvenny| Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404—: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES/ype-ii superconductors; COPPER 
OXIDES/type-ii superconductors; OXYGEN/quantitative chemical 
analysis; TYPE-Il| SUPERCONDUCTORS/quantitative chemical 
analysis; YTTRIUM OXIDES/type-ii superconductors; ACCURACY; 
OXYGEN; POLAROGRAPHY; TITRATION 


17760 (INIS-SU-228/A, pp. 45) Determination of nonstol- 
chiometric oxygen in high-temperature superconductors and 
other complex metal oxides. Nechitajiov, A.A. (AN SSSR, 
Leningrad (USSR). Fiziko-Tekhnicheskij Inst.); Nechitajlov, A.P..; 
Gurin, V.N.; Trunov, V.A.; Krasin'kova, M.V. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya: 
Gosudarstvennyj Nauchno-issiedovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshiennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-matenais. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDSAype-ii 
superconductors; BISMUTH OXIDES/ype-ii superconductors; 
COPPER OXIDES/type-ii superconductors; LANTHANUM OXIDES’ 
volumetric analysis; OXYGEN/volumetric analysis; THALLIUM OX- 
IDES/type-ii superconductors; TYPE-Il| SUPERCONDUCTORS’ 
volumetric analysis; YTTRIUM OXIDES/ype-ii superconductors: 
ACCURACY; CHEMICAL COMPOSITION: OXYGEN; TRANSI- 
TION TEMPERATURE 


17761 (INIS-SU-228/A, pp. 46) Determination of oxygen 
content in YBa2Cu,0, specimens after quenching from difter- 
ent temperatures. Kotov, N.M. (Moskovskij Inst. Stali i 
Splavov, Moscow (USSR)): Shiyakhtin, O.A.; — Shipkov, 
N.V.: Bodun, Yu.V. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya: Gosudarstvenny} 
Nauchno-issledovatel’skij i Proektnyj Inst. Redkometaliicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvenny} 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
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HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 fig. BARIUM OXIDES/type-ii superconductors; 
COPPER OXIDES/type-ii superconductors; OXYGEN/quantitative 
chemical analysis; TYPE-Il SUPERCONDUCTORS /quantitative 
chemical analysis; YTTRIUM OXIDES/type-ii superconductors; AC- 
CURACY; CHEMICAL COMPOSITION; CORRELATIONS; HIGH 
TEMPERATURE; OXYGEN; QUENCHING; THERMAL ANALYSIS; 
VERY HIGH TEMPERATURE 


17762 (INIS-SU-228/A, pp. 48) Estimation of oxygen con- 
tent in quenched YBa2Cu,07_, specimens from X-ray 
diffraction study data. Gromilov, S.A. (AN SSSR, Novosibirsk 
(USSR). Inst. Neorganicheskoj Khimii); Kravchenko, V.S.; Ra- 
zlevinskaya, O.V.;  Zakharchuk, N.F. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-Issledovatel’skij i Proektnyj Inst. Red- 
kometallichesko} Promyshliennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. BARIUM OXIDES/type-ii superconductors; 
COPPER OXIDES/type-ii superconductors; OXYGEN/quantitative 
chemical analysis; TYPE-I1 SUPERCONDUCTORS /lattice param- 
eters; TYPE-Il| SUPERCONDUCTORS/quantitative chemical 
analysis; YTTRIUM OXIDES/type-ii superconductors; CHEMICAL 
COMPOSITION; CORRELATIONS; OXYGEN; QUENCHING; X- 
RAY DIFFRACTION 


17763 (INIS-SU-228/A, pp. 52) Study of impurity composi- 
tion of HTSC-materiais on the basis of complex oxides 
Y-Ba-Cu-O, Tm-Ba-Cu-O and Ti-Ca-Be-Cu-O. Zolotovitskaya, 
Eh.S.; Blank, A.B.; Glushkova, L.V.; Trubaeva, T.N.; Ra- 
makaeva, R.F. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 17. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; CALCIUM 
OXIDES/type-ii superconductors; COPPER OXIDES/type-ii super- 
conductors; THALLIUM OXIDES/type-ii superconductors; THULIUM 
OXIDES/type-ii superconductors; TYPE-I| SUPERCONDUCTORS/ 
impurities; TYPE-I| SUPERCONDUCTORS/quantitative chemical 
analysis; YTTRIUM OXIDES/type-ii superconductors; CERAMICS; 
EMISSION SPECTROSCOPY; QUALITY CONTROL; IMPURITIES 


17764 (INIS-SU-228/A, pp. 53) Application of X-ray emis- 
sion microanalysis method (XEMA) to the study of elementary 
composition of HTSC-materials. Royak, A.Ya. (AN SSSR, 
Novosibirsk (USSR). Inst. Neorganicheskoj Khimii); Lavrent’ev, 
Yu.G.; Mazalov, L.N.; Usova, L.B.; Anitin, E.B.; Kozeeva, L.P.; Fe- 
dorov, V.E.; Paviyuk, A.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR); Moskovskij Gosudarstvenny} 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 17. 
All-union conterence on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDS/ 
type-ii superconductors; BISMUTH OXIDES/type-ii superconduc- 
tors: COPPER OXIDES/type-ii superconductors; TYPE-II 
SUPERCONDUCTORS /electron microprobe analysis; TYPE-I| SU- 
PERCONDUCTORS/quantitative chemical analysis; YTTRIUM 
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OXIDES/type-ii superconductors; CERAMICS; CHEMICAL COM- 
POSITION; CRYSTALS; SPATIAL DISTRIBUTION 


17765 (INIS-SU-228/A, pp. 54) Secondary atom mass spec- 
trometry for quantitative analysis of component composition 
of HTSC. Gordeev, Yu.S. (AN SSSR, Leningrad (USSR). Fiziko- 
Tekhnicheskij Inst.); Kablukov, S.B.; Makarenko, V.N.; Popov, 
A.B.; Shergin, A.P. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-I] SUPERCONDUCTORS/ 
mass spectroscopy; TYPE-I| SUPERCONDUCTORS /quantitative 
chemical analysis; YTTRIUM OXIDES/type-ii superconductors; AC- 
CURACY; IMPURITIES 


17766 (INIS-SU-—228/A, pp. 55) Mass spectrometric diag- 
nostics of hydrogen in HTSC. Palatnik, L.S. (Khar’kovskij 
Politekhnicheskij Inst., Kharkov (Ukrainian SSR)); Naboka, M.N. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvenny; Nauchno-issledovatel’skij i 
Proektnyj Inst. Redkometallicheskoj Promyshlennosti, Moscow 
(USSR); Moskovskij Gosudarstvenny) Univ., Moscow (USSR). 
1989. 199p. (In Russian). (CONF-8904404—: 1. all-union confer- 
ence on diagnostics problems of HTSC materials, Chernogolovka 
(USSR), 24-26 Apr 1989). In 1. Ali-union conference on diagnostics 
problems of HTSC-materials. Order Number DE91003095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; HYDROGEN/mass spectroscopy; 
HYDROGEN/quantitative chemical analysis; LANTHANUM OX- 
IDES/type-ii superconductors; STRONTIUM OXIDES/type-ii 
superconductors; TYPE-I1 SUPERCONDUCTORS/mass _ spec- 
troscopy; TYPE-Il| SUPERCONDUCTORS /quantitative chemical 
analysis; YTTRIUM OXIDESA/ype-ii superconductors; ERRORS; 
HYDROGEN; IMPURITIES; SENSITIVITY; SURFACES 


17767 (INIS-SU-228/A, pp. 56) Determination of anionic im- 
purities in WHTSC-materials. Babich, GA; Blank, A.B.; 
Ovchinnikova, E.V.; Ramakaeva, R.F.; ~ Filippovich,  L.I.; 
Khukhryanskij, A.K. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel’skij i Proektnyj Inst. Redkometallichesko} 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1. ref 


NITROGEN/photometry; 
quantitative chemical analysis; SULFUR/polarography; SULFUR/ 
quantitative chemical analysis; TYPE-Il SUPERCONDUCTORS/ 
quantitative chemical! analysis; ACCURACY; IMPURITIES; NITRO- 
GEN: PHOTOMETRY; SAMPLE PREPARATION; SENSITIVITY; 
SULFUR; POLAROGRAPHY 


NITROGEN/ 


17768 (INIS-SU—228/A, pp. 57) Determination of carbonates 
and carbon in oxide systems used for preparation of high- 
temperature superconductors. Pulyaeva, |.V.; Blank, A.B.; 
Prokof'eva, O.N. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 





Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDSAype-ii 
superconductors; BISMUTH OXIDES/type-ii superconductors; CAR- 
BON/quantitative chemical analysis; CARBONATES/quantitative 
chemical analysis; COPPER OXIDES/ype-ii superconductors; 
TYPE-Ii SUPERCONDUCTORS/quantitative chemical analysis; 
YTTRIUM OXIDES/type-ii superconductors; CARBON; CARBON- 
ATES; CHEMICAL COMPOSITION; IMPURITIES; SENSITIVITY 


17769 (INIS-SU-228/A, pp. 60) Application of X-ray diftrac- 
tion phase and metallographic methods of analysis to phase 
composition control in HTSC-material production. Plekhanova, 
E.B.; Oparina, LF.; Fedorova, G.P.; Kuznetsov, SA,; 
Mishutin, E.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-|ssledovatel’skij i Proektnyj Inst. Redkometallichesko} 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvenny; 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 17. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/ype-ii superconductors; TYPE-iI]| SUPERCONDUCTORS’ 
phase _ studies; TYPE-I| SUPERCONDUCTORS /quantitative 
chemical analysis; YTTRIUM OXIDES/type-ii superconductors; MI- 
CROSCOPY; QUALITY CONTROL; SAMPLE PREPARATION; 
SENSITIVITY; X-RAY DIFFRACTION 


17770 (INIS-SU-228/A, pp. 83) Determination of nonstoi- 
chiometric yttrium oxide in high-temperature superconductors 
of the YBa2Cu,0, composition. Ivkova, T.|.; Pulyaeva, |.V. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvenny; Nauchno-issledovatel’skij i 
Proektnyj Inst. Redkometallicheskoj Promyshlennosti, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
1989. 199p. (In Russian). (CONF-8904404-: 1. all-union confer- 
ence on diagnostics problems of HTSC materials, Chernogolovka 
(USSR), 24-26 Apr 1989). In 1. All-union conference on diagnostics 
problems of HTSC-materiais. Order Number DE91003095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDESAype-ii superconductors; TYPE-I| SUPERCONDUCTORS/ 
quantitative chemical analysis; YTTRIUM OXIDES/quantitative 
chemical analysis; YTTRIUM OXIDESAype-ii superconductors; 
ACCURACY; IMPURITIES; PHOTOMETRY; SAMPLE PREPARA- 
TION; SENSITIVITY 


17771 


(INIS-SU-228/A, pp. 95) Composition of the surface 
layer of HTSC-ceramics and films from the X-ray photoelec- 
tron spectroscopy data. Nefedov, V.I. (AN SSSR, Moscow 
(USSR). Inst. Obshchej i Neorganicheskoj Khimii); Sokolov, A.N.; 


Tyzykhov, M.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvenny} 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics probiems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDS/ 
type-ii superconductors; BISMUTH OXIDES/type-ii superconduc- 
tors; COPPER OXIDES/type-ii superconductors; TYPE-Il 
SUPERCONDUCTORS /photoelectron spectroscopy; TYPE-Il SU- 
PERCONDUCTORS/quantitative chemical analysis; YTTRIUM 
OXIDES/type-ii superconductors; BOUNDARY LAYERS; CERAM- 
ICS; FILMS; STOICHIOMETRY; SURFACES 


17772 (INIS-SU-228/A, pp. 96) Microinhomogeneity of su- 
perconducting ceramics YBa2Cu;0,7_, from the data of X-ray 
emission microanalysis. Bochkarev, Eh.P. (Gosudarstvennyj 
Nauchno-Issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 


40 CHEMISTRY 
4001 Analytical and Separations Chemistry 


Promyshlennosti, Moscow (USSR)); Gajduk, |.M.; Zamakhin, A.I.; 
Mokhovaya, T.G.; Nosov, A.K.; Orlov, A.F.; Tarasov, V.K.; 
Ukhorskaya, 1.A.; Kobeleva, S.P. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvenny} Nauchno-lssledovatel’skij i Proektnyj inst. Red- 
kometallicheskoj Promyshiennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDESAype-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-Il SUPERCONDUCTORS/ 
microanalysis; TYPE-I| SUPERCONDUCTORS/spatial distribu- 
tion; YTTRIUM OXIDES/type-ii superconductors; ACCURACY; 
CERAMICS; CHEMICAL COMPOSITION; PHASE STUDIES; 
QUANTITATIVE CHEMICAL ANALYSIS; MICROANALYSIS 


17773 (INIS-SU-228/A, pp. 97) Determination of elementary 
composition of HTSC-materials by X-ray emission micro- 
analysis. Romanenko, I|.M. (AN SSSR, Moscow (USSR). 
Inst. Ehksperimental’noj Mineralogii). AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssiedovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 tab. BARIUM OXIDES/type-ii superconductors; 
COPPER OXIDES/type-ii superconductors; TYPE-li SUPER- 
CONDUCTORS/microanalysis; TYPE-Il SUPERCONDUCTORS/ 
quantitative chemical analysis; YTTRIUM OXIDES/type-ii supercon- 
ductors; ACCURACY; CERAMICS; FILMS; MONOCRYSTALS; 
MICROANALYSIS 


17774 (INIS-SU-228/A, pp. 8) Microchemical analysis of 
superconducting materials on the basis of yttrium-barium- 
copper. Samorukova, O.L. (Moskovskij Khimiko-Tekhnologicheskij 
Inst., Moscow (USSR)); Kuznetsov, V.V.; Zakharov, Eh.K. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvennyj Nauchno-issiedovatel’skij i 
Proektnyj Inst. Redkometallicheskoj Promyshlennosti, Moscow 
(USSR); Moskovskij Gosudarstvenny) Univ.. Moscow (USSR). 
1989. 199p. (In Russian). (CONF-8904404—: 1. all-union confer- 
ence on diagnostics problems of HTSC materials, Chernogolovka 
(USSR), 24-26 Apr 1989). In 7. All-union conference on diagnostics 
problems of HTSC-materials. Order Number DE91003095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES/quantitative chemical analysis; 
BARIUM OXIDES/type-ii superconductors; COPPER OXIDES/ 
quantitative chemical analysis; COPPER OXIDES/type-ii supercon- 
ductors; YTTRIUM OXIDES/quantitative chemical analysis; 
YTTRIUM OXIDES/type-ii superconductors; ACCURACY; EDTA; 
SENSITIVITY; SODIUM SULFATES; TITRATION 


17775 (INIS-SU—228/A, pp. 9) Determination of the base e+ 
ements in high-temperature superconductor YBa2Cu;07_.;. 
Nechitajlov, A.A. (AN SSSR, Leningrad (USSR). Fiziko- 
Tekhnicheskij Inst.); Nechitajlov, A.P.; Gurin, V.N.; Krasin’kova, 
M.V.; Prokof'ev, A.V.; Kartenko, N.F.; Serdyuk, V.V.; Romanov, 
G.A.;  Zhilina, T.1.; Trumov, V.A. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshliennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM COMPOUNDS/quantitative chemical analy- 
sis; BARIUM COMPOUNDS /type-ii superconductors; CUPRATES/ 
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quantitative chemical analysis; CUPRATES/type-ii superconductors; 
YTTRIUM COMPOUNDS /quantitative chemical analysis; YTTRIUM 
COMPOUNDS\type-ii superconductors; ACCURACY; COMPLEX- 
OMETRY; CUPRATES; STOICHIOMETRY 


17776 (INIS-SU-228/A, pp. 10) Analysis of metal oxide ce- 
ramics by atomic absorption and chemical methods. Telegin, 
G.F.; Shilkina, N.N. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/absorption spectroscopy; BARIUM 
OXIDES/gravimetric analysis; BARIUM OXIDES/type-ii supercon- 
ductors; COPPER OXIDES/absorption spectroscopy; COPPER 
OXIDES/gravimetric analysis; COPPER OXIDES/type-ii su- 
perconductors; YTTRIUM OXIDES/absorption spectroscopy; 
YTTRIUM OXIDES/complexometry; YTTRIUM OXIDES/type-ii 
superconductors; ACCURACY; CERAMICS; SENSITIVITY; COM- 
PLEXOMETRY 


17777 (INIS-SU-228/A, pp. 11) Analysis of barium yttrium 
cuprite by the flame atomic absorption, atomic emission in in- 
ductive plasma, and gravimetric methods. Moskalenko, N.!. (AN 
SSSR, Sverdiovsk (USSR). Inst. Ehlektrokhimii); Molchanova, 
N.G.; Strekalovskij, V.N.; Ushakova, S.B.; Pykhteeva, N.B.; 
Dvorkina, N.L. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvenny| 
Nauchno-Issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM COMPOUNDS/absorption spectroscopy; 
BARIUM COMPOUNDS/emission spectroscopy; BARIUM 
COMPOUNDS /gravimetric analysis; CUPRATES/absorption spec- 
troscopy; CUPRATES/emission spectroscopy; YTTRIUM 
COMPOUNDS/absorption spectroscopy; YTTRIUM COMPOUNDS/ 
emission spectroscopy, ACCURACY; COMPARATIVE EVALUA- 
TIONS; CUPRATES; TYPE-I]| SUPERCONDUCTORS 


17778 (INIS-SU-228/A, pp. 12) Atomic emission with induc- 
tively coupled plasma method for determination of base 
composition of high-temperature superconducting compounds 
YBa2Cu,0,. Yudelevich, 1.G. (AN SSSR, Novosibirsk (USSR). 
Inst. Neorganicheskoj Khimii); Petrova, E.A.; Zaksas, B.I.; 
Shaburova, V.P.; Sheveleva, L.l. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssiedovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshiennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. BARIUM OXIDES/quantitative chemical analy- 
sis; BARIUM OXIDES/type-ii superconductors; COPPER OXIDES/ 
quantitative chemical analysis; COPPER OXIDES/type-ii supercon- 
ductors; YTTRIUM OXIDES/quantitative chemical analysis; 
YTTRIUM OXIDES/type-ii superconductors; ACCURACY; CALI- 
BRATION STANDARDS; EMISSION SPECTROSCOPY 


17779 (INIS-SU-228/A, pp. 13) Determination of the compo- 
sition of high-temperature superconductors, films on their 
basis, and starting materials by chemical atomic emission 
method with excitation in inductive high-frequency plasma. 
Zakharova, T.|.; Alekseeva, L.A.; Gur'yanova, V.V. AN SSSR, 


Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj 
Inst. Redkometallicheskoj Promyshlennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404—: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. TYPE-I| SUPERCONDUCTORS /emission spec- 
troscopy; TYPE-I| SUPERCONDUCTORS/quantitative chemical 
analysis; ACCURACY; CALIBRATION STANDARDS; FILMS; STOI- 
CHIOMETRY 


17780 (INIS-SU-228/A, pp. 14) Analysis of the composition 
of HTSC-films and microcrystals. Bel’skij, N.K. (AN SSSR, 
Moscow (USSR). Inst. Obshchej i Neorganicheskoj Khimii); 
Ochertyanova, L.I;  Krasilov, Yu.l. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-issledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-matenials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. RARE EARTH COMPOUNDS/quantitative chemical 
analysis; RARE EARTH COMPOUNDSAype-ii superconductors; 
ABSORPTION SPECTROSCOPY; ACCURACY; CRYSTALS; 
ELECTRIC FURNACES; FILMS; LINERS; OXIDES 


17781 (INIS-SU-228/A, pp. 15) Photometric determination 
of yttrium, barium, copper in complex oxides YBa2Cu,0,. Tu- 
ranov, A.N. (AN SSSR, Chernogolovka (USSR). Inst. Fiziki 
Tverdogo Tela). AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-issiedovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/multi-element analysis; BARIUM 
OXIDES/photometry; COPPER OXIDES/muti-element analysis; 
COPPER OXIDES/photometry; YTTRIUM OXIDES/mutti-element 
analysis; YTTRIUM OXIDES/photometry; PHOTOMETRY; QUAN- 
TITATIVE CHEMICAL ANALYSIS; REAGENTS; SENSITIVITY; 
TYPE-Il| SUPERCONDUCTORS 


17782 (INIS-SU-228/A, pp. 16) Analysis of HTSC-materials 
by X-ray fluorescence method. Shevtsov, N.|.; Blank, A.B.; 
Nartova, 2Z.M.; Mirenskaya, .1.; | Eksperiandova,  L.P.; 
Sumarokov, S.Yu. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssiedovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvenny} 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 17. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. TYPE-I| SUPERCONDUCTORS */x-ray fluorescence 
analysis; ACCURACY; CERAMICS; OXIDES; QUANTITATIVE 
CHEMICAL ANALYSIS; SAMPLE PREPARATION 


17783 (INIS-SU-228/A, pp. 19) Determination of cationic 
composition of yttrium barium and lanthanum § strontium 
cuprites. Kuchkina, E.D.; Zhukovets, A.A.; Rajzenblat, E.M.; Pan- 
ina, N.M.;  Litvinova, G.V.; Demko, A.A.; Lyubimov, V.F.; 
Luk’'yanova, V.l. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issiedovatel'skij i Proektnyj Inst. Redkometallicheskoj 
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Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM COMPOUNDS/quantitative chemical analy- 
sis; BARIUM COMPOUNDS*‘trype-ii superconductors; CUPRATES/ 
quantitative chemical analysis; CUPRATES/type-ii superconductors; 
LANTHANUM COMPOUNDS/quantitative chemical analysis; LAN- 
THANUM COMPOUNDSAype-ii superconductors; STRONTIUM 
COMPOUNDS/quantitative chemical analysis; STRONTIUM COM- 
POUNDSAtype-ii superconductors; YTTRIUM COMPOUNDS/ 
quantitative chemical analysis; © YTTRIUM COMPOUNDS/ 
type-ii superconductors; ABSORPTION SPECTROSCOPY; COM- 
PLEXOMETRY; CUPRATES; EMISSION SPECTROSCOPY; 
GRAVIMETRIC ANALYSIS; IODOMETRY; PHOTOMETRY 


17784 (INIS-SU-228/A, pp. 20) Analysis of Tl-containing 
high-temperature superconductors for base elements. Nechita- 
jlov, A.A. (AN SSSR, Leningrad (USSR). Fiziko-Tekhnicheskij Inst.); 
Nechitajlov, A.P.; Krasin’kova, M.V.; Serdyuk, V.V.; Romanov, 
G.A.; Pleshakov, I.V.; Petrov, M.P. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssiedovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/quantitative chemical analysis; 
BARIUM OXIDES/type-ii superconductors; CALCIUM OXIDES/ 
quantitative chemical analysis; CALCIUM OXIDESAype-ii supercon- 
ductors; COPPER OXIDES/quantitative chemical analysis; 
COPPER OXIDES/type-ii superconductors; THALLIUM OXIDES/ 


quantitative chemical analysis; THALLIUM OXIDES/type-ii super- 
conductors; ACCURACY; COMPLEXOMETRY 


17785 (INIS-SU-228/A, pp. 21) Determination of bromine 
and iodine intercalated into superconducting compounds of 
the type Y-Ba-Cu-O. Shatskaya, S.S. (AN SSSR, Novosibirsk 
(USSR). Inst. Khimii Tverdogo Tela i Pererabotki Mineral’nogo 
Syr'ya); Aleksandrova, T.P.; Derevyagina, |.A. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssiedovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 ref. BARIUM OXIDES/type-ii superconductors; 
BROMINE ADDITIONS/quantitative chemical analysis; BROMINE 
ADDITIONS ‘titration; COPPER OXIDES/type-ii superconductors; 
IODINE ADDITIONS/quantitative chemical analysis; IODINE ADDI- 
TIONSKitration, YTTRIUM OXIDES/ype-ii superconductors; 
ACCURACY; TITRATION; CLATHRATES; SAMPLE PREPARA- 
TION 


17786 (INIS-SU-228/A, pp. 22) Determination of base com- 
ponents in high-temperature superconductors of small mass 
by the method of atomic emission spectral analysis. Zolotovit- 
skaya, Eh.S.; Blank, A.B.; Shtitel’man, Z.V.; Panova, E.|. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvenny) Nauchno-lssledovatel’skij i 
Proektnyj Inst. Redkometallicheskoj Promyshlennosti, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
1989. 199p. (In Russian). (CONF-8904404-: 1. all-union confer- 
ence on diagnostics problems of HTSC materials, Chernogolovka 
(USSR), 24-26 Apr 1989). In 7. All-union conference on diagnostics 
problems of HTSC-materials. Order Number DE91003095. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. BARIUM OXIDES/quantitative chemical analysis; 
BARIUM OXIDES/type-ii superconductors; BISMUTH OXIDES/ 
quantitative chemical analysis; BISMUTH OXIDES/type-ii supercon- 
ductors; CALCIUM OXIDES/quantitative chemical analysis; 
CALCIUM OXIDES/type-ii superconductors; COPPER OXIDES/ 
quantitative chemical analysis; COPPER OXIDES/type-ii supercon- 
ductors; STRONTIUM OXIDES/quantitative chemical analysis; 
STRONTIUM OXIDESA/ype-ii superconductors; THALLIUM OX- 
IDES/quantitative chemical analysis; THALLIUM OXIDES/type-ii 
superconductors; YTTRIUM OXIDES/quantitative chemical analy- 
sis; YTTRIUM OXIDES/type-ii superconductors; ACCURACY; 
CERAMICS; CHEMICAL COMPOSITION; EMISSION SPEC- 
TROSCOPY; FILMS; MONOCRYSTALS; SENSITIVITY 


17787 (INIS-SU-228/A, pp. 23) Application of the flame 
photometry method to investigation of the composition of 
HTSC-maierials on the basis of alkaline earth, rare earth, or 
heavy metal cuprates. Potapova, V.G.; Druzenko, T.V.; Zolo- 
tovitskaya, Eh.S. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). in 1. 
All-union conference on diagnostics problems of HTSC-materiais. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDS/ 
quantitative chemical analysis; ALKALINE EARTH METAL COM- 
POUNDS\Aype-ii superconductors; BISMUTH COMPOUNDS/ 
quantitative chemical analysis; BISMUTH COMPOUNDS/ 
type-ii superconductors; CUPRATES/quantitative chemical analy- 
sis; CUPRATES/type-ii superconductors; LEAD COMPOUNDS/ 
quantitative chemical analysis; LEAD COMPOUNDS/type-ii super- 
conductors; THALLIUM COMPOUNDS/quantitative chemical 
analysis; THALLIUM COMPOUNDS/type-ii superconductors; 
YTTRIUM COMPOUNDS/quantitative chemical analysis; YT- 
TRIUM COMPOUNDS*\type-ii superconductors; ABSORPTION 
SPECTROSCOPY; ACCURACY; CUPRATES; EMISSION SPEC- 
TROSCOPY; PHOTOMETRY; SENSITIVITY 


17788 (INIS-SU-228/A, pp. 102) Investigation of the HTSC- 
material surface by the methods of electron spectroscopy 
(AES and CEEL). Andreev, A.A. (AN SSSR, Leningrad (USSR). 
Fiziko-Tekhnicheskij Inst.); Bakulin, E.A.; Gusinskij, G.M.; Kor- 
sukov, V.E.; Nazarov, R.R.; Stepin, E.V.; Chudnovskij, F.A.; Sher, 
Eh.M.; Yanuta, A.N. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssiedovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OST; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/ype-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-I] SUPERCONDUCTORS/ 
auger electron spectroscopy; TYPE-Il| SUPERCONDUCTORS/ 
energy-loss spectroscopy; TYPE-Il SUPERCONDUCTORS/ 
quantitative chemical analysis; YTTRIUM OXIDESAype-ii supercon- 
ductors; CERAMICS; ELECTRONIC STRUCTURE; ERRORS; 
FILMS; SUBSTRATES; SURFACES 


17789 (INIS-SU-228/A, pp. 104) Diagnostics of chiorine in 
the Y-Ba-Cu-O compounds. Kuchaev, S.V. (AN SSSR, Moscow 
(USSR). Fizicheskij Inst.); Plotnikov, A.F. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssiedovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-materials. 
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Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; CHLO- 
RINE/quantitative chemical analysis; COPPER OXIDES/type-ii 
superconductors; TYPE-I1 SUPERCONDUCTORS /quantitative 
chemical analysis; YTTRIUM OXIDES/ype-ii superconductors; AD- 
SORPTION; AUGER ELECTRON SPECTROSCOPY; CHLORINE; 
IMPURITIES 


17790 (INIS-SU-228/A, pp. 105) Local auger electron spec- 
troscopy of the surface and near-the surface layers of HTSC. 
Kaminskij, G.G. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Metallofiziki); Vasil'ev, M.A.; Pan, V.M.; Prokhorov, 
V.G.; Flis, V.S. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 fig. BARIUM OXIDES/type-ii superconduc- 
tors; COPPER OXIDES/type-ii superconductors; TYPE-II 
SUPERCONDUCTORS /auger electron spectroscopy; TYPE-II SU- 
PERCONDUCTORS/quantitative chemical analysis; YTTRIUM 
OXIDES/type-ii superconductors; BOUNDARY LAYERS; DEPTH; 
FILMS; SPATIAL DISTRIBUTION; STOICHIOMETRY; SURFACES 


17791 (INIS-SU-228/A, pp. 106) Elementary composition of 
the grain surtace of hot-pressed Y-Ba-Cu-O specimens. 
Zagoskin, V.T.; Litvinenko, Yu.G.; Mogilko, Eh.T.; Poltoratskij, 
Yu.B.; Tuchin, O.V. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/ype-ii superconductors; TYPE-I| SUPERCONDUCTORS/ 
auger electron spectroscopy; TYPE-Il SUPERCONDUCTORS/ 
quantitative chemical analysis; YTTRIUM OXIDESA/ype-ii supercon- 
ductors; CERAMICS; DENSITY; GRAIN BOUNDARIES; HOT 
PRESSING; SPATIAL DISTRIBUTION; STOICHIOMETRY; SUR- 
FACES 


17792 (INIS-SU-228/A, pp. 107) Quantitative analysis of 
phase composition in the Y203-BaO-CuO system by auger 
electron spectroscopy. Korsakov, |.E.; Lisina, N.G.; Gas’kov, 
A.M.; Kaul, A.R. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssiedovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 ref. BARIUM OXIDESAype-ii 
tors; COPPER OXIDES/type-ii superconductors; TYPE-II 
SUPERCONDUCTORS/auger electron spectroscopy; TYPE-Il 
SUPERCONDUCTORS /phase studies; TYPE-I| SUPERCONDUC- 
TORS/quantitative chemical analysis; YTTRIUM OXIDES/ype-ii 
superconductors; CALIBRATION STANDARDS; FILMS 


17783 (INIS-SU-228/A, pp. 108) Verification of the interpre- 
tation of ESCA-spectra of HTSC-materials by the auger 
electron component. Komissarov, L.Yu. (Moskovskij Inst. Tonkoj 
Khimicheskoj Tekhnologii, Moscow (USSR)); Men’shikov, O.D.; 
Kharkevich, S.l. AN SSSR, Moscow (USSR). Nauchnyj 


superconduc- 
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Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnestics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CUPRATES/ype-ii superconductors; TYPE-II 
SUPERCONDUCTORS/auger electron spectroscopy; TYPE-II SU- 
PERCONDUCTORS/quantitative chemical analysis; ACCURACY; 
COMPARATIVE EVALUATIONS; CUPRATES; ELECTRON SPEC- 
TRA; SPECTRA UNFOLDING 


17794 (INIS-SU-228/A, pp. 109) Application of the pattern 
recognition method to interpretation of composite peaks in the 
ESCA spectra of HTSC-materials. Komissarov, L.Yu. (Moskovskij 
Inst. Tonkoj Khimicheskoj Tekhnologii, Moscow (USSR)); Kotlyar, 
E.B.; Kharkevich, S.l. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CUPRATES/quantitative chemical analysis; 
CUPRATES/valence; ELECTRON SPECTRA/pattern recognition; 
ELECTRON SPECTRA/spectra unfolding; CHEMICAL STATE; 
CUPRATES; VALENCE; TYPE-II SUPERCONDUCTORS 


17795 (INIS-SU-228/A, pp. 111) Application of the XFA-SR 
method of the determination of the base composition of HTSC 
films. Trunova, V.A. (AN SSSR, Novosibirsk (USSR). Inst. Neor- 
ganicheskoj Khimii); Danilovich, V.S.; Zolotarev, K.V.; 
Baryshev, V.B. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 17. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-li SUPERCONDUCTORS/ 
x-ray fluorescence analysis; YTTRIUM OXIDES/type-ii supercon- 
ductors; FILMS; IMPURITIES; QUANTITATIVE CHEMICAL 
ANALYSIS; SENSITIVITY; SYNCHROTRON RADIATION 


17796 (INIS-SU-228/A, pp. 112) Study of the composition 
of thin films prepared by pulsed laser evaporation from the Y- 
Ba-Cu-O targets. Demchenkov, A.L. (AN Moldavskoj SSR, 
Kishinev (USSR). Inst. Prikladnoj Fiziki); Chechuj, S.N. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvennyj Nauchno-issledovatel’skij i Proektnyj 
Inst. Redkometallicheskoj Promyshlennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404—: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 7. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-l] SUPERCONDUCTORS/ 
quantitative chemical analysis; YTTRIUM OXIDES/type-ii supercon- 
ductors; ANNEALING; ELECTRIC CONDUCTIVITY; FILMS; 
STOICHIOMETRY; VACUUM COATING 


17797 (INIS-SU-228/A, pp. 113) Surface diagnostics of Ti- 
containing HTSC-ceramics by the XPES and XAES methods. 
Kaplan, G.!. (Nauchno-lssledovatel’skij Fiziko-Khimicheskij Inst., 





Moscow (USSR)); Romm, L.B.; Fedotova, M.V.; Zhdan, P.A. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvennyj Nauchno-lssledovatel’skij i 
Proektnyj Inst. Redkometallicheskoj Promyshlennosti, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
1989. 199p. (In Russian). (CONF-8904404-: 1. all-union confer- 
ence on diagnostics problems of HTSC materials, Chernogolovka 
(USSR), 24-26 Apr 1989). In 1. All-union conference on diagnostics 
problems of HTSC-materials. Order Number DE91003095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; CALCIUM 
OXIDES/type-ii superconductors; COPPER OXIDES/type-ii super- 
conductors; THALLIUM OXIDES/type-ii superconductors; TYPE-II 
SUPERCONDUCTORS/auger electron spectroscopy; TYPE-II SU- 
PERCONDUCTORS/quantitative chemical analysis; CERAMICS; 
DEPTH; ERRORS; SAMPLE PREPARATION; SPATIAL DISTRIBU- 
TION; SURFACES 


17798 (INIS-SU-228/A, pp. 139) Analysis of HTSC-ceramics 
YBa2Cu,07_,;. Dependence of properties on the composition. 
Bel'skij, N.K. (AN SSSR, Moscow (USSR). Inst. Obshchej i Neor- 
ganicheskoj Khimii); Ochertyanova, L.I.; Konovalova,  1.A.; 
Shaplygin, |.S.; Tishchenko, Eh.A.; Lazarev, V.B. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvenny} Nauchno-lssledovatel’skij i Proektnyj 
Inst. Redkometallicheskoj Promyshiennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404—: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-I| SUPERCONDUCTORS/ 
quantitative chemical analysis; TYPE-ll SUPERCONDUCTORS/ 
stoichiometry; TYPE-li SUPERCONDUCTORS /superconductivity; 
YTTRIUM OXIDES/type-ii superconductors; ACCURACY; 
CERAMICS; IMPURITIES; POLYCRYSTALS; TRANSITION TEM- 
PERATURE; STOICHIOMETRY; SUPERCONDUCTIVITY 


17799 (INT—-198/I, pp. 81-90) Utilization of liquid scintille- 
tors technique for measurement of low activities of metals 
tracers. Radwan, M. (Politechnika Poznanska, Poznan (Poland)); 
Mykowska, E.; Przybylska, A. Institute of Physics and Nuclear 
Techniques, Cracow (Poland). 1986. (in Polish). (CONF-8509466—: 
Polish symposium on development and application of isotopic 
methods in engineering and technology, Zakopane (Poland), 11-14 
Sep 1985). In Development and application of isotopic methods in 
engineering and technology: Isotope production and measurement 
methods. Proceedings of the Polish symposium, 11-14 Sep 1985, 
Zakopane. 97p. Order Number DE91627596. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The techniques of extraction of phosphorus, sulphur, iron, silver, 
arsenic, antimony, tin, zinc, bismuth and chromium together with 
their radiotracers from copper, molybdenum, wolfram, sulphur, 
arsenic, nickel, chromium, manganese and cobalt alloys were elab- 
orated. The conditions of their measurement in liquid scintillators 
are given. 4 refs., 1 fig., 2 tabs. (A.S.). 


17800 
isotopic analysis. Halas, S. (Uniwersytet Marii Curie- 
Sklodowskiej, Lublin (Poland). Inst. Fizyki). Institute of Physics and 
Nuclear Techniques, Cracow (Poland). 1986. (in Polish). (CONF- 
8509466-: Polish symposium on development and application of 
isotopic methods in engineering and technology, Zakopane 
(Poland), 11-14 Sep 1985). In Development and application of iso- 
topic methods in engineering and technology: Measurement 
methods. Proceedings of the Polish symposium, 11-14 September 
1985, Zakopane. 94p. Order Number DE91630861. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The new methods and instruments introduced to isotopic analy- 
sis at Maria Sklodowska University Laboratory are described. The 
method of simultaneous analysis of D and '®O in waters and the 
preparation of sedimentary rocks minerals for laser isotopic analy- 
sis are presented on the base of literature. 15 refs., 6 figs. (A.S.). 


(INT—199/1, pp. 19-28) Innovations in light elements 
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17801 (INT-199/|, pp. 29-38) Radio-carbon measurements 
in organic and atmospheric samples. Kuc, T. (institute of 
Physics and Nuclear Techniques, Cracow (Poland)). Institute of 
Physics and Nuclear Techniques, Cracow (Poland). 1986. (In Pol- 
ish). (CONF-8509466—: Polish symposium on development and 
ssubiaiien of isotopic methods in engineering and technology, 
Zakopane (Poland), 11-14 Sep 1985). In Development and applica- 
tion of isotopic methods in engineering and technology: 
Measurement methods. Proceedings of the Polish symposium, 11- 
14 September 1985, Zakopane. 94p. Order Number DE91630861. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The isotope dating of archaelogical and palaeographical 
specimens and the anthropogenic changes of '4C in natural envi- 
ronment as well as the modernization of measuring technics are 
described. 10 refs., 5 figs., 1 tab. (A.S.). 


17802 (INT—199/l, pp. 81-90) Measurements of residual 
austenite content in bearing steels by Moessbauer effect spec 
troscopy. Lukasiak, M. (institute of Atomic Energy, Otwock-Swierk 
(Poland)); Suwalski, J.; Kucharski, Z.; Luty, W. Institute of Physics 
and Nuclear Techniques, Cracow (Poland). 1986. (in Polish). 
(CONF-8509466-—: Polish symposium on development and applica- 
tion of isotopic methods in engineering and technology, Zakopane 
(Poland), 11-14 Sep 1985). In Development and application of iso- 
topic methods in engineering and technology: Measurement 
methods. Proceedings of the Polish symposium, 11-14 September 
1985, Zakopane. 94p. Order Number DE91630861. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The essence of Moessbauer effect is described. The assessment 
of relative residual austenite content on the base of Moessbauer 
effect steel spectra is given. The measurements of residual austen- 
ite content in LH-15 steel by Moessbauer effect spectroscopy and 
X-ray diffraction are compared. The usefulness of Moessbauer ef- 
fect method for industrial quality control is stated. 6 refs., 4 figs., 1 
tab. (A.S.). 


17803 (IS-T-1449, pp. 1-10) Introduction to optical 
ization and polarization modulation. Ames Lab., IA (USA). Jan 
1991. In Enhanced selectivity and detectability in absorption and 
fluorescence methods based on polarization modulation. 131p. 
Source: OSTI; NTIS. 

Polarized light is described as a transverse wave when dis- 
cussing polarization and is comprised of time-varying electric and 
magnetic fields. The electric field interacts more strongly with mat- 
ter, and the effects of the electric vector to produce different kinds 
of polarized light, linearly polarized, right circularly polarized, left 
circularly polarized, and elliptically polarized, are discussed in 
some detail herein. The four methods for achieving polarization, re- 
flection, dichroism, scattering, and bifringence, are all considered. 
Modulation of polarization, alternating between two well-defined 
polarization states at a chosen frequency, can be achieved by vari- 
ous devices, which are mentioned briefly. A list of spectroscopic 
methods that rely on polarized light and modulation of polarized 
beams is presented in tabular form. 


17804 (IS-T-1449, pp. 11-36) Improvements in polarization 
oscopy based on high-frequency modulation. Ames Lab., 
IA (USA). Jan 1991. In Enhanced selectivity and detectability in 
absorption and fluorescence methods based on polarization modu- 
lation. 131p. Source: OSTI; NTIS. 

This chapter deals with laser Doppler-free polarization spec- 
troscopy, in which absorption of a circularly polarized pump field 
induces an optical anisotropy in an atomic sample. A second lin- 
early polarized probe beam undergoes a measurable change in 
polarization as it interacts with the anisotropic environment. This 
technique exhibits both high sensitivity and specificity. The theory 
of Doppler-free laser polarization spectroscopy is discussed at 
some length, and several previously reported analytical applica- 
tions are cited. Results of work designed to improve the limits of 
detection found in earlier work by using a higher modulation 
frequency and more stable optical system are reported. The neces- 
sary optical system is discussed and illustrated. The results 
obtained for the determination of sodium in demineralized water by 
high-frequency modulated polarized spectroscopy were found to 
compare well with those obtained by other atomic methods such 
as atomic fluorescence and graphite furnace atomic absorption. 
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The use of high-frequency modulation was found to substantially 
reduce the laser flicker noise in the system. 6 figs. 


17805 (IS-T-1526) Instrumental development of novel de- 
tection methods for liquid chromatography and capillary 
electrophoresis. Xiaobing, Xi. Ames Lab., |A (USA). 16 Apr 1991. 
169p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract W-7405-ENG-82. Order Number DE91010926. Source: OSTI; 
NTIS; GPO Dep. 

Thesis submitted to lowa State University. 

This dissertation presents the development and improvements of 
instrumental techniques for detection in liquid chromatography (LC) 
and capillary electrophoresis (CE). The first chapter reviews the 
current status of the various detection methods for LC and CE. 
Section 1 presents the first universal detector based on magneto- 
optical rotation (MOR) for high performance liquid chromatography 
(HPLC). The experimental results confirm the linear dependence of 
the MOR signal on the analyte concentration. The feasibility of this 
method is demonstrated in the detection of polynuclear aromatic 
hydrocarbons, where the limit of detection is in the sub-microgram 
range. For the first time, a novel axial-beam on-column absorption 
detector for open tubular capillary liquid chromatography is de- 
scribed in Section 2. For a typical 10 um i.d. capillary column, the 
axial-beam detection provides an increase of up to 1000 times in 
path length and a 192-fold associated improvement on the limit of 
detection. The project described in the third section is the optimiza- 
tion of detectability in the laser-based polarimetric detector for 
HPLC. A mathematical simulation is performed in order to optimize 
the detectability of the detector. The experimental verification of the 
optimized parameters provides the performance approaching the 
shot-noise limit. Finally, Section 4 demonstrated the feasibility of 
axial-beam absorption detection for capillary electrophoresis using 
a conventional light source. The cross-beam and axial-beam detec- 
tion schemes can be easily switched. The high stability of light 
intensity, variable wavelength and uv ability make this detector 
attractive. The improved limit of detection in the axial-beam ar- 
rangement should make CE with absorption detection feasible to a 
wider range of applications. 139 refs., 19 figs., 2 tabs. 


17806 (JINR-D—14-88-833) International workshop Modern 
trends in activation analysis in JINR: Collection of papers. Na- 
zorov, V.M.; Paviov, S.S.; Peresedov, V.F.; Frontas’eva, M.V. Joint 
Inst. for Nuclear Research, Dubna (USSR). 1988. 206p. (CONF- 
8806507-: International workshop on modern trends in activation 
analysis in JINR, Dubna (USSR), 26-28 Jun 1988). Order Number 
DE91003093. Source: OSTI; NTIS (US Sales Only); INIS. 

Individual papers are processed separately for the data base. 
(DLC) 


17807 (JINR-D—14-88-833, pp. 6-22) Development of active- 
tion analysis on the IBR-2 reactor. Nazarov, V.M.; Paviov, S.S.; 
Peresedov, V.F.; Frontas’eva, M.V. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (in Russian). (CONF-8806507-: 
International workshop on modern trends in activation analysis in 
JINR, Dubna (USSR), 26-28 Jun 1988). In International workshop 
Modem trends in activation analysis in JINR: Collection of papers. 
206p. Order Number DE91003093. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Different examples of activation analysis (AA) application and 
probabilities of its further development using IBR-2 reactor (Dubna) 
with two facilities: REGATA pneumotransport facility desigued for 
instrumental AA and biophysical channel designed for element 
analysis using capture prompt quanta and radiography-are consid- 
ered. Characteristics of irradiation channels, values of flux densities 
for thermal, resonance and fast neutrons are given. Application ad- 
vantages concerning instrumental AA of resonance neutrons are 
considered. New application trend of AA for composition optimiza- 
tion of concretes used in shielding structures of nuclear reactors, 
for reduction of long-lived directed activity is pointed out. 20 refs.; 6 
figs.; 7 tabs. 


17808 = (JINR-D-14-88-833, pp. 23-30) Nuclear physics meth- 
ods of analysis using Dalat nuclear reactor. Fam Zun Zien 
(National Inst. for Nuclear Research, Da Lat (Viet Nam)); Nguen 
Tak An’; Fam Ngok Chyong; Chan Kkhan’ Maj. Joint Inst. for 
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Nuclear Research, Dubna (USSR). 1988. (in Russian). (CONF- 
8806507—: International workshop on modern trends in activation 
analysis in JINR, Dubna (USSR), 26-28 Jun 1988). In Intemational 
workshop Modern trends in activation analysis in JINR: Collection 
of papers. 206p. Order Number DE91003093. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Experimental basis for instrumental activation analysis Dalat Nu- 
clear Centre is considered briefly. Characteristics at of neutron 
fields in reactor irradiation channels are given. Application of k,- 
standardization technique for multielement analysis is described. 
Application fields of analysis nuclear-physical techniques to solve 
national economy problems in Vietnam, in particular, when deter- 
mining uranium and thorium in geological samples, are pointed out. 
Production possibility of 7'Ge isotope to use it as highly-efficient 
excitation at X-ray fluorescence analysis is stressed. 5 refs.; 1 fig.; 
2 tabs. 


17809 (JINR-D—14-88-833, pp. 31-35) Neutron activation 
analysis facilities at the imperial college reactor centre. Mac 
Mahon, T.D. (Imperial Coll. Reactor Centre, Silwood Park, Ascot 
(UK)). Joint Inst. for Nuclear Research, Dubna (USSR). 1988. 
(CONF-8806507-: International workshop on modern trends in 
activation analysis in JINR, Dubna (USSR), 26-28 Jun 1988). In /n- 
ternational workshop Modern trends in activation analysis in JINR: 
Collection of papers. 206p. Order Number DE91003093. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Different facilities for neutron-activation analysis using 100 kW 
power water cooled- and water moderated reactor are described. 
Brief characteristics of these facilities ineluding systems of in-core 
irradiation, of cyclic activation, of gamma-spectroscopy etc is given 
with a plan view of the reactor showing their locations. Parameters 
of thermal and epithermal neutron fluxes in channels, as well as, 
data on capsule sizes and on presence of pneumatic transfer in 
sample irradiation facilities are presented. Facility designed for 
trace analysis of elements with large neutron capture cross-section 
using prompt gamma-quanta recording technique is described 
briefly. 1 fig.; 1 tab. 


17810 (JINR-D—14-88-833, pp. 36-43) Application of activa- 
tion analysis in the environmental and Iife siences: a summary 
of relevant research programmes, analytical quality control 
services and other activities supported by the international 
atomic energy agency. Parr, R.M. (international Atomic Energy 
Agency, Vienna (Austria)); Schelenz, R. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (CONF-8806507—: international 
workshop on modern trends in activation analysis in JINR, Dubna 
(USSR), 26-28 Jun 1988). In International workshop Modem trends 
in activation analysis in JINR: Collection of papers. 206p. Order 
Number DE91003093. Source: OSTI; NTIS (US Sales Only); INIS. 

Brief summary presenting IAEA and its activity is given. Special 
attention in the paper is paid to IAEA activities and programs con- 
cerning application of activation analysis is life sciences and 
environment protection. Problems of coordinated investigations, 
technical cooperation, analytical quality control services, scientific 
meetings and publications, as well as, technical information are 
considered. 8 refs. 


17811 (JINR-D-14-88-833, pp. 44-49) Neutron activation 
analysis without multi-element standards. Mac Mahon, T.D. (im- 
perial Coll. Reactor Centre, Siwood Park, Ascot (UK)). Joint inst. 
for Nuclear Research, Dubna (USSR). 1988. (CONF-8806507-: in- 
ternational workshop on modern trends in activation analysis in 
JINR, Dubna (USSR), 26-28 Jun 1988). In Intemational workshop 
Modem trends in activation analysis in JINR: Collection of papers. 
206p. Order Number DE91003093. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An equation is proposed which enables one to express the mass 
of the element determined by neutron activation analysis in terms 
of the neutron flux parameters and nuclear data. The masses of 
the elements in an unknown sample which has been irradiated in a 
reactor neutron spectrum and subsequently counted on a gamma 
spectrometer can be calculated directly from the measured photo- 
peak areas using that equation. This calculation requires a 
knowledge of the flux parameters of the irradiation position and nu- 
clear data of the relevant isotopes. The advantages of the method 





is that it avoids the necessity to prepare and maintain multi-element 
standards, and it also saves irradiation and counting time. 3 refs. 


17812 (JINR-D—14-88-833, pp. 50-61) On the possibility of 
realization of neutron activation analysis invariant to sample 
matrix. Poyarkov. V.A. (Kievskij Gosudarstvennyj Univ.. Kiev 
(Ukrainian SSR)); Vojtov, A.|.; Kadenko, I.N.; Morgunov, Eh.!. Joint 
Inst. for Nuclear Research. Dubna (USSR). 1988. (in Russian). 
(CONF-8806507-—: International workshop on modern trends in 
activation analysis in JINR, Dubna (USSR), 26-28 Jun 1988). In /n- 
ternational workshop Modern trends in activation analysis in JINR: 
Collection of papers. 206p. Order Number DE91003093. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Effect of measurement techniques of induced activity, differences 
in element composition of the investigated sample and in compari- 
son reference point affecting self-shielding on neutron-activation 
analysis (NAA) accuracy is discussed. Approach, which allows to 
take account of matrix effect without its composition analysis and 
to conduct NAA invariant to matrix, is suggested. Determination of 
P2O2 concentration in ore samples is considered as an example. 
12 refs.; 3 figs.; 1 tab. 


17813 (JINR-D—14-88-833, pp. 62-68) On new methods for 
standardization of samples in activation analysis of biological 
materials. Mosulishvili, L.'M. (AN Gruzinskoj SSR, Tbilisi (USSR). 
Inst. Fiziki); Shoniya. N.|.; Kharabadze, N.E. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1988. (in Russian). (CONF-8806507-: 
International workshop on modern trends in activation analysis in 
JINR, Dubna (USSR). 26-28 Jun 1988). In International workshop 
Modem trends in activation analysis in JINR: Collection of papers. 
206p. Order Number DES1003093. Source: OSTI; NTIS (US Sales 
Only); INIS. 

New standardization techniques of samples in multielement in- 
strumental neutron-activation analysis (INAA) of biological materials 
(BM) are considered. New methodical developments of sample 
preparation techniques, BM tableting. creation of comparison stan- 
dards and standardization of packing material are suggested. 
Correlated data on concentration of different elements in standard 
specimens-comparison standards are presented for mass INAA, 
that is: tor phenol-formaldehyde resin-base and human blood-base 
synthetic standards. 7 refs.; 3 tabs. 


17814 (JINR-D—14-88-833, pp. 69-76) Applications of neu- 
tron activation analysis to the determination of trace elements 
in geological samples. Parry, S.J. (Imperial Coll. Reactor Centre, 
Silwood Park, Ascot (UK)). Joint inst. for Nuclear Research. Dubna 
(USSR). 1988. (CONF-8806507-: International workshop on mod- 
ern trends in activation analysis in JINR, Dubna (USSR), 26-28 
Jun 1988). In Intemational workshop Modem trends in activation 
analysis in JINR: Collection of papers. 206p. Order Number 
DE91003093. Source: OSTI; NTIS (US Sales Only): INIS. 

Review of research techniques concerning neutron activation 
analysis (NAA) of geological samples used in the Imperial College 
Reactor Centre (Great Britain) is given. Application of NAA to de- 
termine trace amounts of rare earth and transition elements (Se. 
Pd, Pt, Ir, Os, Ru, Au) and Cs, Th, as well, using multielemental 
standard is described. Advantages of NAA, its accuracy and sensi- 
tivity are considered. 12 refs.; 2 tabs. 


17815 (JINR-D—14-88-833. pp. 77-89) Neutron activation 
analysis in geochemistry and cosmochemistry. Kolesov, G.M. 
(AN SSSR, Moscow (USSR). Inst. Geokhimii i Analiticheskoj 
Khimii). Joint Inst. for Nuclear Research. Dubna (USSR). 1988. (in 
Russian). (CONF-8806507-: International workshop on modern 
trends in activation analysis in JINR. Dubna (USSR). 26-28 Jun 
1988). In Intemational workshop Modem trends in activation analy- 
sis in JINR: Collection of papers. 206p. Order Number 
DE91003093. Source: OSTI: NTIS (US Sales Only): INIS. 
Application of neutron activation analysis (NAA) in geochemistry 
and cosmochemistry to solve certain problems. in particular, 
suchas origination of meteorites, composition of the upper mantle 
and to study secondary processes in the Earth and in the Moon, 
as well, is considered. Results of determination conducted by NAA 
of chemical composition of meteorites. abundance of rare-earth el- 
ements in chondrite high-melting inclusions. iridium distribution in 
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the introduced substance of meteorite craters are presented. 30 
rets.; 8 figs.; 1 tab. 


17816 (JINR-D—14-88-833, pp. 90-96) Nuclear-physic meth- 
ods of analysis in geochemical investigations. Kogan, B.S. (AN 
SSSR, Moscow (USSR). Inst. Mineralogii, Geokhimii i Kristal- 
lokhimii Redkikh Ehlementov); Sotskov, Yu.P. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. (In Russian). (CONF- 
8806507-: International workshop on modern trends in activation 
analysis in JINR, Dubna (USSR), 26-28 Jun 1988). In Intemational 
workshop Modern trends in activation analysis in JINR: Collection 
of papers. 206p. Order Number DE91003093. Source: OSTI: 
NTIS (US Sales Only): INIS. 

Synopsis of nuclear-physics methods (NPM) of quantitative 
chemical analysis used in geochemical investigations is given. Fea- 
tures and abilities of different activation. energy-dispersion, X-ray 
fluorescence and other NPM are discussed. Directions of maximum 
effective application of certain NPM and their combinations to solve 
geochemical problems are determined. 14 rets. 


17817 (JINR-D—14-88-833, pp. 103-106) The use of active- 
tion analysis in the hydrogeological studies with tracers. 
Stanescu, S.P. (Central inst. of Physics, Bucharest (Romania). 
Inst. of Physics and Nuclear Engineering); Farcasiu, O.M.; Gaspar, 
E.; Spiridon, S.; Nazarov, V.M.: Frontas’eva, M.V. Joint inst. for 
Nuclear Research, Dubna (USSR). 1988. (CONF-8806507-: inter- 
national workshop on modern trends in activation analysis in JINR, 
Dubna (USSR), 26-28 Jun 1988). In International workshop Modo- 
ern trends in activation analysis in JINR: Collection of papers. 
206p. Order Number DE91003093. Source: OSTI: NTIS (US Sales 
Only): INIS. 

Preconcentration technique of compounds of indium, iodine, 
bromine and dysprosium to determine microamounts of these ele- 
ments by means of neutron-activation analysis is described. 
Application of the developed technique during hydrogeological in- 
vestigations conducted using tracers is considered. KI and NH4Br 
salts, indium and dysprosium complexes with ethylenediaminete- 
tracetic acid were used as tracers. The attained limits of element 
determination constituted (g/ml):10-*(in and Dy), 10-'° and 
5x10~—°(Br), respectively. 7 rets.; 4 figs.; 1 tab. 


17818 (JINR-D—14-88-833, pp. 107-113) Neutron activation 
analysis of natural waters in combination with preliminary 
concentration of microelements. Virtsavs, M.V. (AN Latvijskoj 
SSR, Riga (USSR). Inst. Fiziki): Veveris, O.Eh. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. (in Russian). (CONF- 
8806507-: International workshop on modern trends in activation 
analysis in JINR. Dubna (USSR), 26-28 Jun 1988). In Intemational 
workshop Modern trends in activation analysis in JINR: Collection 
of papers. 206p. Order Number DE91003093. Source: OSTI; 
NTIS (US Sales Only): INIS. 

Neutron activation analysis of natural waters (NW) is considered 
in combination with preconcentration of microelements (ME). NW 
analysis inciudes separation of suspended particles from different 
fiters, then preconcentration of ME in dissolved form using organic 
coprecipitator (8.8'-diguinolyidisulfide). coprecipitation of heavy 
metal thiooxinates and multi-elemental analysis of concentrates of 
suspended particles and dissolved form. Detection thresholds for 
heavy metals (transition elements. Zn. Sb. Hg) and nuclear- 
physical characteristics of radionuclides used for the analysis as 
well are given. Determination error for the mentioned elements 
constitutes on an average 10-15 %. 10 refs.; 3 tabs. 


17819 (JINR-D—14-88-833, pp. 114-122) Application of acti- 
vation analysis to solving the problems of radiation protection 
design of nuclear reactors in view of their decommissioning. 
Nazarov, V.M. (Joint Inst. for Nuclear Research. Dubna (USSR)): 
Frontas’eva. M.V.: Lavdanskij. P.A.: Stefanov. N.j. Joint Inst. for 
Nuclear Research. Dubna (USSR). 1988. (In Russian). (CONF- 
8806507-: International workshop on modern trends in activation 
analysis in JINR. Dubna (USSR). 26-28 Jun 1988). In Intemational 
workshop Modern trends in activation analysis in JINR: Coliection 
of papers. 206p. Order Number DE91003093. Source: OSTI; 
NTIS (US Sales Only): INIS 

Experimental investigation of radionuclide composition of long- 
lived induced activity (LIA: of building materials (BM). concrete in 
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particular, used as shielding material of reactors was conducted by 
neutron activation analysis using IBR-2 reactor (flux density of ther- 
mal. resonance and fast neutrons in the channel! constituted 
1.1x107%. 0.23x10'*, 1.4x10'*ncenter dotem-* s~', respectively) 
46Sc. ©°Co. 34Cs, 52Eu, '4Eu, '*Ta are the main radionuclides 
which cause LIA for all BMs. except for quartz sand. Content of 
chemical elements in Bm on which isotopes the mentioned nu- 
clides are formed is within ncenter doti0~-* -ncenter doti0-® % 
limits. The obtained information will allow to develop and recom- 
mend new design solutions of the reactor radiation protection with 
regard to their dismantling necessity. 17 refs.; 4 figs. 


17820 (JINR-D—14-88-833, pp. 142-147) Microassay neutron 
activation determination of noble metals with preconcentration 
in nickel matte. Sapozhnikov, D.Yu. (AN SSSR, Moscow (USSR). 
Inst. Geokhimii i Analiticheskoj Khimii): Miklishanskij. A.Z.; Kolesov, 
G.M. Joint Inst. for Nuclear Research. Dubna (USSR). 1988. (in 
Russian). (CONF-8806507-: International workshop on modern 
trends in activation analysis in JINR, Dubna (USSR), 26-28 Jun 
1988). In International workshop Modern trends in activation analy- 
sis in JINR: Collection of papers. 206p. Order Number 
DE91003093. Source: OSTI: NTIS (US Sales Only): INIS 

Data on investigation of peculiarities of microassay melting with 
nickel sulfide, its application as radiochemical variant of concentra- 
tion and determination of platinum metals and gold in geochemical 
and cosmochemical samples conducted by means of neutron acti- 
vation analysis are given. The suggested technique is shown to 
allow to conduct determination of Ir, Au, Pt. Os and, in certain 
cases, of Ru with detection limits lower. than 10-®%. 13 rets.; 2 
figs.; 1 tab. 


17821 (JINR-D—14-88-833, pp. 136-141) Problems of indus- 
trial production and analysis of aluminium of special purity. 
Babchina, E.A.: Men’shikov, V.1.; Serdyuk, V.V.; Tomilov, S.B. Joint 
Inst. for Nuclear Research, Dubna (USSR). 1988. (in Russian). 
(CONF-8806507-: International workshop on modern trends in 
activation analysis in JINR, Dubna (USSR), 26-28 Jun 1988). In /n- 
ternational workshop Modern trends in activation analysis in JINR: 
Collection of papers. 206p. Order Number DE91003093. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Problems of analytical control for production of special purity alu- 
minium are considered. Comparison of analytical features of 
neutron activation analysis (NAA), techniques of spark 
mass-spectrometry and other techniques (atom-emission, atom- 
absorption spectroscopy. polarography. gas chromatography, 
high-temperature extraction) is conducted. Possible errors of the 
analysis are mentioned, advantages and disadvantages of NAA 
concerning quantitative analysis of high-pure aluminium are pointed 
out. 10 refs.; 1 tab. 


17822 


(JINR-D—14-88-833, pp. 148-155) Application of neu- 
tron activation analysis in control of impurity content in 
materials of nitride ceramics. Vajvads, Ya.K. (AN Latvijskoj SSR, 


Riga (USSR). Inst. Neorganicheskoj Khimii): Smilshkaine, G.L.; 
Miller, T.N. Joint Inst. for Nuclear Research, Dubna (USSR). 1988. 
(In Russian). (CONF-8806507-: International workshop on modern 
trends in activation analysis in JINR, Dubna (USSR), 26-28 Jun 
1988). In International workshop Modem trends in activation analy- 
sis in JINR: Collection of papers. 206p. Order Number 
DE91003093. Source: OSTI: NTIS (US Sales Only): INIS. 

Advantages and peculiarities of instrumental neutron activation 
analysis (INAA) application for analytical control of nitride ceramics 
materials are considered. Characteristics of INAA techniques to de- 
termine 35 impurity elements (alkali, alkaline-earth. rare-earth 
transition, nontransition elements. uranium. thorium) in nitrides of 
titanium, aluminium and silicon are given. Advantages of INAA for 
investigation of impurity redistribution regularities during synthesis. 
thermal treatment and chemical decomposition of ceramic nitrides 
are shown. 32 refs.: 2 fias.; 2 tabs. 


17823 (JINR-D—14-88-832, pp. 156-160) Distribution of alu- 
minium and silicon isotopes in the silicon dioxide-silicon 
structures. Dutov. A.G.: Shiryaev. $.V.; Smakhtin. L.A. Joint Inst. 
for Nuciear Research. Dubna (USSR). 1988. (In Russian). (CONF- 
8806507-—: International workshop on modern trends in activation 
analysis in JINR, Dubna (USSR). 26-28 Jun 1988). In Internationa! 
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workshop Modern trends in activation analysis in JINR: Collection 
of papers. 206p. Order Number DE91003093. Source: OSTI:; 
NTIS (US Sales Only); INIS 

Distribution of aluminium and silicon isotopes (?°3°Si) in silicon 
dioxide-silicon structures is investigated by neutron-activation anal- 
ysis with layer-by-layer electrochemical etching of specimen. High 
content of Al in SiOz and in the surface layer of silicon substrate 
which is essentially higher. than solubility limit of this metal in 
silicon at monocrystal oxidation temperature is determined. Distri- 
bution character of 9°Si isotopes in substrate layer after oxidation 
shows more, than 200 fold increase of Si self-diffusion coefficient 
due to formation of considerable number of mobile vacancies in 
surtace layer. 12 refs.; 3 figs. 


17824 (JINR-D—14-88-833, pp. 161-166) Environmental con- 
trol by means of studying the natural areas with nuclear 
physics methods. Boyarkina, A.P. (Tomskij Politekhnicheskij Inst., 
Tomsk (USSR). Nauchno-Issledovatel’skij Inst. Ehlektronnoj In- 
troskopii): Glukhov, G.G.; Rezchikov, V.1.; Shelud’ko. S.1. Joint Inst 
for Nuclear Research, Dubna (USSR). 1988. (In Russian). (CONF- 
8806507-: International workshop on modern trends in activation 
analysis in JINR. Dubna (USSR), 26-28 Jun 1988). In Intemational 
workshop Modern trends in activation analysis in JINR: Collection 
of papers. 206p. Order Number DE91003093. Source: OSTI; 
NTIS (US Sales Only); INIS 

Element composition of precipitation accumulated in natural ar- 
eas (snow, peat) is investigated by neutron activation technique 
using nuclear reactor. Content of microelements (Fe. Co, Sc, Au, 
Hg. Sb, Br, Na) is determined in both maximal contamination in- 
dustrial area and at a distance more, than 40 km from the area. 
Snow cover and peat occurrence are shown to be convenient sub- 
Strates to investigate contamination of the industrial centre vicinities 
in space and time. Standard development of MPC (maximum per- 
missible concentration) contents of industrial dust ingredients, 
especially toxic ones, in these substrates allows to solve quickly 
many problems raised by environmental monitoring. 10 rets.; 2 
tabs. 


17825 (JINR-D—14-88-833, pp. 176-186) Some features of 
the operation of multichannel gamme spectrometers with 
semiconductor detectors at high counting rates in activation 
analysis. Sterlinski, S. (Inst. Khimii i Yadernoj Tekhniki, Varshava 
(Poland)); Vasek, M. Joint Inst. for Nuclear Research. Dubna 
(USSR). 1988. (in Russian). (CONF-8806507-: International work- 
shop on modern trends in activation analysis in JINR. Dubna 
(USSR), 26-28 Jun 1988). In Internationa! workshop Modern trends 
in activation analysis in JINR: Collection of papers. 206p. Order 
Number DE91003093. Source: OSTI; NTIS (US Sales Only); INIS. 
Little-known effect resulted from complex character of dead time 
of multichannel gamma-spectrometers and which results in wrong 
reading of the active time counters in multichannel analyzers at the 
essential loads of spectrometers is investigated. It is shown, that it 
is necessary to measure counting characteristic of the applied 
gamma-spectrometer to increase the accuracy of activation analy- 
Sis in case of semiconductor detector usage to record 
gamma-spectra at high rate of counting. 14 rets.: 8 figs. 


17826 (JINR-D—14-88-833, pp. 123-135) Study of impurity 
element distribution in layered structures on the basis of sili- 
con using reactor activation analysis. Raush, Kh. (Hungarian 
Academy of Sciences. Budapest (Hungary). Centra! Research Inst. 
for Physics). Joint Inst. for Nuclear Research, Dubna (USSR). 
1988. (In Russian). (CONF-8806507-: international workshop on 
modern trends in activation analysis in JINR. Dubna (USSR), 26-28 
Jun 1988). In International workshop Modern trends in activation 
analysis in JINR: Collection of papers. 206p. Order Number 
DE91003093. Source: OSTI: NTIS (US Sales Only): INIS. 
Synopsis of the most important research results concerning me- 
thodical efforts obtained in the reactor neutron activation analysis 
(RNAA) laboratory of the Hungarian Academy of Science Central 
Institute for Physical Investigations is given. Technical facilities and 
analytical abilities of RNAA and of autoradiographic techniques for 
investigation of distribution of impurity elements in silicon-base lay- 
erd structures. Essence of standardization technique for nuclear 
constants developed in the laboratory is considered. This technique 
combines the accuracy of relative standardization and possibility to 





calculate detection limit of any element in the given matrix with 
reguired accuracy. 10 refs.; 6 figs.; 2 tabs. 


17827 (JINR-D—14-88-833, pp. 167-175) Development of 
neutron activation analysis on the basis of WWR type reactors 
in Kola industrial region. Toichkin. A.N. (AN SSSR, Apatity 
(USSR). Inst. Khimii i Tekhnologii Redkikh Ehlementov i Min- 
eral'nogo Syr'ya); Avsaragov. Kh.B.: Lobov, V.|. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. (in Russian). (CONF- 
8806507-: International workshop on modern trends in activation 
analysis in JINR, Dubna (USSR). 26-28 Jun 1988). In International 
workshop Modern trends in activation analysis in JINR: Collection 
of papers. 206p. Order Number DE91003093. Source: OSTI; 
NTIS (US Sales Only); INIS 

Problems of metrological provision of the efforts dealing with 
neutron activation analysis under the conditions of mixed neutron 
fluxes using WWR-type reactors (WWER-440 and research WWR- 
M reactors) are considered in Kola industrial region. Reference 
book is compiled on the basis of the obtained experimental and 
published data, where one may find for each chemical element its 
nuclide per cent content. reaction cross section of radiation capture 
on thermal neutrons, resonance parameter, forming radionuclides 
and their main characteristics. Data trom this reference book allow 
to introduce into practice neutron activation calculation technique 
for concentration determination. 7 rets.; 5 tabs. 


17828 (JINR-D-14-88-833. pp. 200-206) Nuclear-physics 
methods of analysis in the investigation of petroleum and oil 
products. Glukhov, G.G. (Tomskij Politekhnicheskij Inst. Tomsk 
(USSR). Inst. Yadernoj Fiziki, Ehlektroniki i Avtomatiki). Joint Inst. 
for Nuclear Research, Dubna (USSR). 1988. (in Russian). (CONF- 
8806507—: International workshop on modern trends in activation 
analysis in JINR, Dubna (USSR), 26-28 Jun 1988). In International 
workshop Modern trends in activation analysis in JINR: Coliection 
of papers. 206p. Order Number DE91003093. Source: OST]; 
NTIS (US Sales Only); INIS. 

Main application fields of nuclear-physics techniques (radiation 
and activation nuclear-physics techniques for analysis of substance 
composition, nuclear ligging. radiation tracer technique etc) in 
petroleum and petrochemical industries, in geochemistry and 
chemistry of oil are considered. The most numerical investigations 
into composition and distribution of microelements in oil, petroleum 
products and components of oil conducted by neutron activation 
analysis. Results of these investigations have allowed to determine 
regularities of oil genesis, as well as, peculiarities of migration and 
interaction of metal within oil-deposit waters-country rocks system. 
19 refs.; 1 tab. 


17829 (Juel+-2393) Spectroscopic investigations of ceramic 
materials using ICP-OES with modern vaporisation systems. 
Reisch, M.U.; Mazurkiewicz, M.; Nickel, H. Forschungszentrum 
Juelich GmbH (Germany, F.R.). Inst. fuer Reaktorwerkstoffe; Tech- 
nische Hochschule Aachen (Germany, F.R.). Oct 1990. 101p. (In 
German). Order Number DE91773660. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Dissertation submitted by M.U. Reisch. 

The object of this work was to study the evaporation and excita- 
tion process in the analysis of ceramic powders by tho direct 
insertion of the sampies into an inductively coupled plasma (ICP) 
as well as by external electrothermal evaporation. The evaporation 
rates were monitored by using 5°Fe and ''5Cd radiaoactive iso- 
topes. The influence of various parameters such as the geometrical 
conditions, the carrier gas injection and the flow characteristics 
have been investigated. These methods have the advantage of 
easy preparation, no dilution and short experiment durations. The 
influence of different thermochemical additives as well as third ele- 
ments, matrix compositions and grain size of the powders was 
determined. (orig.). 


17830 (KFK-4811) Studies on immobilized _por- 
phyrinderivatives for the development of cadmium-sensitive 
layers to be used in an optical-chemical sensor. Czolk, RF. 
Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). Inst. 
fuer Radiochemie; Kernforschungszentrum Karlsruhe GmbH (Ger- 
many, F.R.). Projekt Schadstoffbeherrschung in der Umwelt (PSU); 
Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakultaet fuer Chemie. Feb 
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1991. 121p. (In German) Order Number DE91782535. Source 
OSTI: NTIS (US Sales Only): INIS 

The aim of this work was to develop an optical-chemical sensor 
for the reversible detection of cadmium by immobilizing a 
reagent dye onto or into a polymeric matrix. Using the 
water-soluble 5.10,15,20-meso-tetra(p-sulphonatophenyl)porphyrin 
(TPPS), a spectrophotometric method was developed for the de- 
tection of cadmium(Il)-ions in aqueous, alkaline solutions (pH = 
9.0; duration of complexation: 20 minutes; detection limit: c,, = 
6x10—-® mol/l). As a result of the different absorption spectra of 
various metal-porphyrin species selectivity is increased when sta- 
tistical evaluation methods are used. VA-Epoxy - a cross-linked 
poly(vinylacetate) - and poly(vinyichioride) were used as polymeric 
matrices. The absorbance of six different sensors produced with 
the VA-Epoxy-powder shows a standard deviation of 6.2%. TPPS 
is immobilized with a spacermolecule (1,3-diaminopropane). The 
response time is about the same as in an aqueous solution. Com- 
plexation is reversible. The long-term stability is about 7 days 
(decrease in absorbance by 7.1%). The optimum pH-value for the 
complexation is shifted into the alkaline region. The detection limit 
of the sensor is Cmir = 13 wmol/!. The immobilized dye also shows 
the characteristic absorption spectra of various metai-porphyrin- 
complexes. The thickness of produced PVC-iayers on a 
glassplatelet was less than 10 um (standard deviation 
17.4%; n=26). Sensors with the hydrophobic 5,10.15,20-meso- 
tetraphenyiporphyrin (TPP) have a long-term stability of 12 days 
and a response time of more than 8 hours. Sensors with the hy- 
drophilic TPPS attain a response time of about 20 minutes and 
show a constant absorbance of the cadmium-complex already 
above pH = 6.5. The detection limit is ¢,,, = 1.9x10-5 mol/l. The 
long-term stability is limited by the leaching of the dye. (orig /BBR) 


17831 (KFK-4814) Polarographic and  voltammetric 
investigations of some environmentally relevant fluorochioro- 
derivatives of primary hydrocarbons. Gieichmann, T.; Rut, H.; 
Ache, H.J. Kernforschungszentrum Karlsruhe GmbH (Germany, 
F.R.). Inst. fuer Radiochemie; Kerntorschungszentrum Karlsruhe 
GmbH (Germany. F.R.). Projekt Schadstoffbeherrschung in der 
Umwelt (PSU). Dec 1990. 29p. (in German). Order Number 
DE91773716. Source: OSTI; NTIS (US Sales Only). 

The volatile fluorochlorohydrocarbons _fluorotrichioromethane 
(CFCi3), difluorodichloromethane (CF2Ci2), difluorochloromethane 
(CHF,Cl) and 1,1,1-trifluorotrichloroethane (CF,CCiz) have been 
checked with respect to their polarographic behaviour. Besides the 
dropping mercury electrode also silver- and glassy carbon elec- 
trodes have been used for the measurements. As the solubilities of 
the above compounds in water are low, also the organic solvents 
ethanol, dimethylformamide, dimethylsulfoxide, propyienecarbonate 
and hexamethyiphosphoric-acid-triamide were used. Different 
tetraalkylammonium salts and sodiumsulphate served as ground- 
electrolytes. With the exception of CHF2C!i which did not exhibit 
any electrochemical activity, the compounds under study give po- 
larographic and voltammetric signals in all tested solvent systems. 
The current signals are depending on the concentrations and have 
well developed shapes. Two current signals are arising during 
measurements of CF3CCl,. Depending on the solvents and elec- 
trode materials applied, current signals appear at sometimes 
essentially diftering potentials. A certain dependence of the signal 
voltage on the dielectric constant of the solvent as well as of the 
ground electrolyte can also be observed. The pressure gas used in 
different old sprays could be polarographically identified as the 
CF2Clo. The lower detection limit of the substances investigated in 
the measured solutions is about 3.10-© mol.|-". (orig.). 


17832 (LA-12065-MS) Evaluation of the Guided Wave 
Model 200 Scanning Spectrophotometer for plutonium (VI) de- 
termination. Walker, L.F.; Temer, D.J.; Lujan, E. Los Alamos 
National Lab., NM (USA). Apr 1991. 14p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. Order 
Number DE91010296. Source: OSTI; NTIS; GPO Dep. 

We measured the plutonium(VI) in 2M HNO3 using a Mode! 200 
Guided Wave Scanning Spectrophotometer. In evaluating this in- 
strument for use with the plutonium peak at 831 nm, we determined 
its precision, stability, and resolution. Chloride and other anions 
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that can strongly complex plutonium must be removed before as- 
say. Plutonium solutions that are free of these anions are diluted 
with 2M HNO; and distributed into calibrated 50-mL volumetric 
flasks for analysis. The plutonium is oxidized by addition of ceric 
ammonium nitrate. diluted to 50 mL. and the net peak absorbance 
at 831 nm measured. The Guided Wave instrument does not com- 
pletely resolve the plutonium(VI) peak at 831 nm. Poor resolution of 
the peak results in a lower apparent molar absorptivity (less sensi- 
tivity) and diminished compliance with Beer’s Law. requiring higher 
order fits for calibration data. Also small changes in measurements 
caused by spectral drift of the instrument do not significantly limit 
its use on this system. Precisions of 0.07% relative for absorbance 
measurements enable us to quantitate changes resulting from tem- 
perature and nitric acid concentration. Absorbances from standards 
are used to generate a quadratic fit of the calibration data. We 
then use the quadratic coefficients combined with sample ab- 
sorbances to calculate the plutonium content of samples. Our 
calibration data have precisions of 0.15% relative. Compared with 
coulometric results. assay recoveries are 100.0% with a relative 
standard deviation of 0.2% for samples (both oxides and nitrates). 
Once system variables tor the chemistry are controlled, the instru- 
ment can successfully measure total plutonium in samples. We 
discuss some system parameters, including nitric acid concentra- 
tion and temperature at varying plutonium concentrations. Finally, 
we describe a procedure to assay plutonium content in plutonium 
oxide and plutonium nitrate solutions. 10 refs., 5 figs., 5 tabs. 


17833 (LA-UR-91-1131) Measurement of trace isotopes by 
photon burst mass spectrometry. Fairbank. W.M. Jr. (Colorado 
State Univ., Fort Collins, CO (USA). Dept. of Physics): Hansen, 
C.S.; LaBelle, R.D.: Pan, X.J.; Chamberlin, E.P.* Rearcy.\B.L.; 
Gritzo, R.E.; Keller, R.A.: Miller, C.M.: Oona, H. Los Alamos Na- 
tional Lab., NM (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
910123-24: OE/LASE '91 4th Society of Photo-Optical 
Instrumentation Engineers (SPIE) international symposium, Los An- 
geles, CA (USA), 20-25 Jan 1991). Order Number DE91011397. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Progress is reported on the development of a new laser- and 
mass spectrometer-based technique for measurement of trace lev- 
els of radioisotopes. Significant results to date include the 
demonstration of high efficiency and throughput in a mass spec- 
trometer, efficient production of metastable atoms from Ar and Kr~ 
beams, a demonstration of the photon burst detector principle with 
Mg?* ions. and the verification of zero background in a two-detector 
system. 7 refs., 5 figs. 


17834 (LBL-30096) Low-frequency NMR and NQR with a 
de SQUID amplifier. Fan. Nong-Qiang. Lawrence Berkeley Lab., 
CA (USA). Nov 1990. 102p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC03-76SF00098. Order Number 
DE91011829. Source: OSTI; NTIS; GPO Dep. 

A sensitive Fourier-transform spectrometer based on a dc 
SQUID (Superconducting QUantum Interference Device) has been 
developed for the direct detection of nuclear magnetic resonance 
(NMR) in zero applied magnetic field and pure nuclear quadrupole 
resonance (NQR) at low frequencies. The motivation to detect zero 
fied NMR and NQR is to provide a new high resolution spec- 
troscopy technique at frequencies below 200 kHz to study 
ultra-weak interactions in chemicals and materials. By comparing 
the sensitivity of a SQUID amplifier with that of a conventional 
semiconductor amplifier, it is shown that a SQUID amplifier is es- 
sential for the direct detection of low frequency resonant signals. 
The spectrometer has a frequency response extending from about 
10 to 200 kHz, and a recovery time (after the magnetic pulse is re- 
moved) of about 50 us. The spectrometer is used to detect NMR 
spectra from Pt and Cu metal powders in a magnetic field of 6 
mtesia, and NOR spectra from 2D in a tunneling methyl group and 
14N in NH4ClO,. Finally, the zero field NMR spectrum from a quan- 
tum tunneling methy! group is calculated. 25 refs., 34 figs., 2 tabs. 


17835 (LIYaF—-1442) Elemental analysis using electrostatic 
accelerator. Andrienko, V.B.; Dyumin, A.N.; Lebedev, V.M. AN 
SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 1988. 26p. (In Rus- 
sian). Order Number DE91628880. Source: OSTI; NTIS (US Sales 
Only); INIS. 
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Consideration is given to developed and applied metnods of ele- 
mental analysis, including Ruthertord backward scattering, X-ray 
fluorescent analysis. nuclear reactions with charged particles with 
the use of electrostatic accelerator. Accelerator has the following 
parameters: proton energy 0.3-1.8 MeV, energy stability AE/E ~ 
10-4. target current is regulated within the limits from nA shares to 
50 wA. characteristic beam size-about 3 mm. Potentialities of elec- 
trostatic accelerator and developed methods are illustrated by 
examples with indication of analysis sensitivity, possible errors. 12 
refs.; 14 figs. 


17836 (LIYaF-1511) Use of (n,v)}spectroscopy in quantita- 
tive analysis of elemental composition of HTSC-ceramics. 
Kabina, L.P.; Kondurov, |.A.: Loginov. Yu.E.: Martynov, V.V.; 
Tyukavina, T.M. AN SSSR, Leningrad (USSR). Inst. Yadernoj 
Fiziki. 1989. 26p. (In Russian). Order Number DE91628881. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to application of (n,-v)-spectroscopy 
method on thermal neutron beam for quantitative determination of 
gadolinium content in samples of lanthanum, praseodymium and 
YBas2Cu307 ceramics. as well as for determination of chlorine con- 
tent in ceramics samples. where chlorine is substituted for a part of 
oxygen atoms. Method for introducing correction for nonidentity of 
emergence of +-rays with equal energies from different samples is 
suggested. The method enables to measure the relative content of 
elements or isotopes with accuracy of not less, than 1%. The 
method provides reliable results of gadolinium determination at 
gadolinium ratio to the number of La or Pr atoms up to 10~”. 7 
rets.; 6 figs.; 7 tabs. 


17837 Gas amplified ionization detector for gas chromatog- 
raphy. Huston, G.C. To Dept. of Energy. 27 Nov 1989. USA Patent 
patent application 7-441,582. 15p. Sponsored by USDOE, Wash- 
ington, DC (USA). Order Number DE91011660. Source: OSTI; 
NTIS: GPO Dep 

A gas-amplified ionization detector for gas chromatography 
which possesses increased sensitivity and a very fast response 
time is described. Solutes eluding from a gas chromatographic col- 
umn are ionized by uv photoionization of matter eluting therefrom. 
The detector is capable of generating easily measured voltage 
signals by gas amplification/multplication of electron products re- 
sulting from the uv photoionization of at least a portion of each 
solute passing through the detector. 4 figs. 


17838  Self-referencing remote optical probe. O'Rourke. P.E.; 
Prather, W.S.: Livingston, R.R. To Dept. of Energy. 12 Feb 1990. 
USA Patent patent application 7-478,327. 16p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract ACO9-76SR00001. 
Order Number DE91011581. Source: OSTI; NTIS: GPO Dep. 

A probe for remote spectrometric measurements of fluid samples 
having a hollow probe body with a sliding reflective plug therein 
and a lens at one end, ports for admitting and expelling the fluid 
sample and a means for moving the reflector so that reference 
measurement can be made with the reflector in a first position near 
the lens and a sample measurement can be made with the reflec- 
tor away trom the lens and the fiuid sample between the reflector 
and the lens. Comparison of the two measurements will yield the 
composition of the fluid sample. The probe is preferably used for 
remote measurements and light ts carried to and from the probe 
via fiber optic cables. 3 figs. 


17839 In-situ spectrophotometric probe. Prather, W.S. To 
Dept. of Energy. 12 Feb 1990. USA Patent patent application 7- 
478,328. 10p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC09-76SR00001. Order Number DE91011580. 
Source: OSTI; NTIS; GPO Dep. 

A spectrophotometric probe for in situ absorption spectra mea- 
surements comprising a first optical fiber carrying light from a 
remote light source, a second optical fiber carrying light to a re- 
mote spectrophotometer, the proximal ends of the first and second 
optical fibers parallel and coterminal, a planoconvex lens to collli- 
mate light from the first optical fiber, a reflecting grid positioned a 
short distance from the lens to reflect the collimated light back to 
the lens for focussing on the second optical fiber. The lens is posi- 
tioned with the convex side toward the optical fibers. A substrate 





for absorbing analyte or an analyte and reagent mixture may be 
positioned between the lens and the reflecting grid. 3 figs. 


17840 (PNRI-B(NC)-9003) Determination of daily intake of 
elements trom Philippine total diet samples using inductively 
coupled plasma-atomic emission spectrometry. Leon, G.C. de; 
Shiraishi, K.; Kawamura, H.; Igaraishi, Y.; Palattao, M.V.; Azanon, 
E.M. Philippine Nuclear Research Inst., Diliman, Quezon City 
(Philippines). Oct 1990. 23p. Order Number DE91626827. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Total diet samples were analyzed for major elements (Na, K, Ca, 
Mg, P) and some minor trace elements (Fe, Zn, Mn, Al, Sr, Cu, Ba, 
Yt) using inductively coupled plasma-atomic emission spectrometry 
(ICP-AES). Samples analyzed were classified into sex and age 
groups. Results for some elements (Na, K, Mg, Zn, Cu, Mn) were 
compared with values from Bataan dietary survey calculated using 
the Philippine composition table. Exceot for Na, analytical results 
were similar to calculated values. Analytical results for Ca and Fe 
were also compared with the values from Food and Nutrition Re- 
search Institute. In general, values obtained in the study were lower 
than the FNRI values. Comparison of the analytical and calculated 
results with the Japanese and ICRP data showed that Philippine 
values were lower than foreign values. (Auth.). 22 refs., 9 tabs. 


17841 (PNRI-D(IN}-9007) Radiotracer technique to predict 
irritation potential of soap. Castaneda, S.S.; Garcia, T.Y.; San- 
tos, F.L. Philippine Nuclear Research Inst., Diliman, Quezon City 
(Philippines). 1990. 9p. Order Number DE91626772. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The application of a radiotracer technique using tritiated water to 
predict the irritation potentials of some soap products is demon- 
strated. Collagen films are treated with 0.5% and 1.0% soap 
solutions and tritiated water then incubated at 50 degrees centi- 
grade for 24 hours. After incubation, the uptake of tritiated water by 
the collagen films was measured by liquid scintillation counting. 
(Auth.). 6 refs., 2 tabs. 


17842 (SAND-—90-1702) BA85: A Bence-Albee oxide analy- 
sis routine with mineral code capabilities. Chambers, W-F. 
Sandia National Labs., Albuquerque, NM (USA). Jan 1991. 183p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91010318. Source: OSTI; 
NTIS; INIS; GPO Dep. 

BAS85 is a routine for the quantitative reduction of x-ray data col- 
lected from oxide samples in an electron microprobe. BA85 is 
based on the correction procedures developed by Bence and Al- 
bee and is coded in Fiextran for use with the TASK8 microprobe 
operating system. Features include stoichiometry and statistical 
calculations, the use of a 90 - oxide A-factor matrix which contains 
all of the common valence states for such elements as Fe and Cr, 
the ability to analyze up to 45 oxides, and the ability to create and 
use mineral codes which permit associating up to 15 oxides with 
three letter mnemonic codes. Entering a mineral code results in the 
analysis of the oxides associated with it and the pertormance of 
one of 21 endmember calculations. 13 rets., 2 figs., 3 tabs. 


17843 (SAND-90-3045C) Solvent substitution for elec- 
tronic assembly cleaning. Oborny, M.C.; Lopez. E.P.; Peebles, 
D.E.; Sorensen, N.R. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 6p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00789. (CONF-901285-2: USAF/DOE 
workshop on solvent substitution, Phoenix, AZ (USA), Dec 1990). 
Order Number DE91010583. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy is striving to eliminate the use of 
chlorofluorocarbon and chlorinated hydrocarbon solvents from 
weapons production activities. A major use of these materials is in 
the cleaning of electronic assemblies during production. In seeking 
to eliminate these materials, a screening study has been com- 
pleted to identify alternate materials/processes. This screening 
study involved parallel investigations into: (1) the use of alternate 
cleaners for removing the rosin-based flux and mold release mate- 
rial currently being used and (2) the use of water soluble fluxes in 
place of the rosin-based flux. The evaluation criteria used in this 
screening study were: the Environmental Safety and Health impact 
upon production operations, cleaning efficacy. corrosion potential, 
and, the bondability and high voltage breakdown resistance of 
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cleaned surfaces. Upon completion of the screening evaluation, 
oxo-decyl acetate and a terpene cleaner have been selected for 
further study. 


17844 (SAND-—91-0162C) Characterization of surface con- 
taminants using infrared microspectroscopy. Blair, D.S.; Ward, 
K.J. Sandia National Labs., Albuquerque, NM (USA). [1991]. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910123—17: OE/LASE '91: 4th Society 
of Photo-Optical Instrumentation Engineers (SPIE) international 
symposium, Los Angeles, CA (USA), 20-25 Jan 1991). Order Num- 
ber DE91009405. Source: OSTI; NTIS: GPO Dep. 

Coupling microscopes and infrared spectrometers result in the 
technique called microscopy/Fourier-transform infrared spec- 
troscopy (microscopy/FT-IR), which makes it possible to examine 
samples, such as particles, droplets, smears, fibers, crystals, inclu- 
sions, bubbles, or additives, as small as 10 um in diameter. This 
minimum size limitation is a physical constraint based on the 
diftraction limit of light in the mid-infrared region. Microscopy/FT-IR, 
when combined with repetitive microscopy stage movements, can 
be used to both locate and help identify chemical species. This in- 
frared micro-profiling provides an infrared spectrum for each stage 
position or pixel element. The information is used to map, chemi- 
cally identify and spatially resolve, a sample. Recent work using 
this technique include mapping a thin film of solder flux rosin, iden- 
tifying individual polymers present in a multilayer polymer structure, 
and identifying a fluid inclusion. This technique, in general, gener- 
ates a large number of spectra that must be manipulated so that 
relevant information can be extracted to produce a spatial image. 
An efficient method for estimating this information is to compress 
the spectral data at each pixel to a single intensity value and plot 
this value as a function of pixel position. The method of compress- 
ing spectral data by integrating absorbance intensity over a 
characteristics frequency range was used to manipulate data gen- 
erated during IR micro-profiling of a single cellulose acetate fiber 
placed on a gold coated glass slide. 5 rets., 1 fig. 


17845 (UCRL-JC—105276) Environmental monitoring by im- 
munoassay: Current and future trends. Stanker, L.H.; Watkins, 
B.E.; Vanderlaan, M. Lawrence Livermore National Lab., CA 
(USA). 31 Oct 1990. 13p. Sponsored by Department of Agriculture, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9008194—-1: 7. international congress of pesticide chemistry, 
Hamburg (Germany, F.R.), 5-10 Aug 1990). Order Number 
DE91008740. Source: OSTI; NTIS; GPO Dep. 

immunoassays for low molecular weight molecules have become 
increasingly popular in part, this is a result of the simplicity and po- 
tentially low cost of immunoassays when compared with 
conventional analytical methods. Environmental application of im- 
munoassays, however, poses new challenges. First, not only must 
the parent compound be detected but often one would also like to 
detect metabolites or environmentally “weathered” products. Mono- 
clonal antibody technology offers the possibility of selecting 
antibodies that have specific binding characteristics, eg. those that 
bind to a family of similar compounds or to broad classes of chemi- 
cals. Next, a simple rapid sample preparation method must be 
available. Unlike clinical assays that run in serum or other biological 
fluids (ideal matrixes for antibodies), environmental sample consist 
of soils, sediments, chemical sludges, water and air samples. 
Thus, in all cases, with the possible exception of water samples, 
the analyte of interest must be extracted and presented to the anti- 
body in an appropriate buffer system. Once these criteria are met, 
immunoassays present an attractive alternative for conventional 
analytical methods. The most direct application of immunoassays 
will undoubtedly as as screening assays. with positives being con- 
firmed by gas liquid chromatography/mass spectrometry (GC/MS). 
However, coupling immunoassay with other analytical methods, 
such as with high-pressure liquid chromatography (HPLC) converts 
a single residue immunoassay into a multiresidue method. Finally, 
immunoaffinity chromatography procedures are useful as methods 
for sample clean-up, followed by immunochemical detection or 
more traditional detection methods. 15 refs., 6 figs., 2 tabs. 


17846 (Zfl-Mitt-145, pp. 5-33) Spectrophotometric determi- 
nation of ruthenium in fission product mixtures. Heinig. W.; 
Ptrepper, G. Akademie der Wissenschaften, Leipzig (Germany, 
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F.R.). Zentralinstitut fuer lsotopen- und Strahlenforschung. May 
1989. (In German). In Zfl reports no. 145. 127p. Order Number 
DE91782097. Source: OSTI; NTIS (US Sales Only); INIS. 

A spectrophotometric method is described for the determination 
of ruthenium in fission product solutions containing ruthenium con- 
centrations between 1 yg/ml and 7 yoO/mi. To this end, the 
ruthenium nitrosyl complexes have to be oxidized to give ruthenium 
tetroxide which can be separated by distillation or solvent extrac- 
tion. Colouring is achieved by reaction with dithiooxamide (rubeanic 
acid) at 70deg C. The accuracy of the method is within 5%. (orig./ 
BBR). 
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Refer also to citation(s) 16040, 16121, 16324, 16632, 17571, 
17602, 17608, 17609, 17614, 17618, 17619, 17621, 17625, 17633, 
17636, 17637, 17638, 17642, 17655, 17659, 17660, 17673, 17686, 
17788, 17942, 17943, 17948, 17950, 17992, 17993, 17997, 18128, 
18600 


17847 (ANL/CP-70073) Theoretical studies of potential en- 
ergy surfaces and computational methods. Harding, L.B.; 
Harrison, R.J.; Shepard, R. Argonne National Lab., IL (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-9105162-2: Department of 
Energy-Basic Energy Sciences (DOE-BES) combustion research 
meeting, Lake Geneva, WI (USA), 28-31 May 1991). Order Num- 
ber DE91011126. Source: OSTI; NTIS; GPO Dep. 

The goal of this program is to calculate accurate potential energy 
surfaces (PES) for both reactive and nonreactive systems. To do 
this the electronic Schroedinger equation must be solved. Our 
approach to this solution has three elements: (1) the use of multi- 
configuration self-consistent fied (MCSCF) wave functions; (2) the 
inclusion of electron correlation via configuration interaction (Cl); 
and (3) the use of basis sets optimized for correlated calculations. 
With this approach, we are able to provide useful predictions of the 
energetics for a broad range of systems. More recently, we have 
begun work on two new families of methods. The first is the 
coupled-cluster (CC) method which allows the most efficient calcu- 
lation of electronic excitation energies. The second is full- and 
selected-C| methods. A _ full-Ci calculation gives the exact 
wavefunction for the given basis set. The selected-C| method ap- 
proaches the full-Cl by a perturbation treatment of the minor 
configurations. Complementary to this theoretical effort. a new ini- 
tiative in the group aims to harness the cost-effectiveness and high 
peak-performance offered by parallel computers. We are following 
a dual strategy of porting existing production codes to few proces- 
sor machines as well as developing tools and algorithms suitable 
for highly paralle! computers. The following is a summary of recent 
progress and future plans in this program. 10 refs. 


17848 (ANL/CP-—72082) Development of a molecular me- 
chanics force field tor clays: 1, Structure and ir spectrum of 
kaolinite. Stelipflug. A.G.; Nicholas, J.B.; Carrado, K.A.; Keldsen, 
G.L.: Winans, R.E. Argonne National Lab., IL (USA). [1991]. 8p 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-910402-9: 201. American Chemical So- 
ciety (ACS) national meeting, Atlanta, GA (USA), 14-19 Apr 1991). 
Order Number DE91010277. Source: OSTI; NTIS; GPO Dep. 

The purpose of this work was to apply molecular modeling tech- 
niques to the study of silicate clays to determine their structure and 
dynamics. Previous studies of related materials suggested that the 
results obtained would be of sufficient accuracy to compare to ex- 
periment. In addition, more accurate, ab initio calculations on such 
large molecules are nearly impossible at the present time, even on 
large supercomputers. Our modeling efforts begin with kaolinite, an 
important and common clay mineral from the Kaolin or Kandite 
group. This class of minerals is made up of a single Si(Al, Fe)-O 
tetrahedral sheet linked to a single Al(Mg, Fe)-OH octahedral sheet 
in reguiar succession. As such, these clays are also called 1:1 
minerals. 17 refs., 3 figs., 3 tabs. 


17849 


(ANL/CP-72270) Structure and structural diversity 
in resinites as determined by pyrolysis-gas chromatography- 


mass spectrometry. Anderson, K.B.; Winans, R.E. Argonne 
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National Lab., IL (USA). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910402-10: 201. American Chemical Society (ACS) national 
meeting, Atlanta, GA (USA), 14-19 Apr 1991). Order Number 
DE91010798. Source: OSTI; NTIS; GPO Dep. 

Pyrolysis-gas chromatography-mass spectroscopy (Py-GC-MS) is 
a useful technique for the rapid characterization of resinites, espe- 
cially when used in conjunction with in-situ methylation procedures, 
which permit chromatographic analysis of acidic components with- 
out complex sample preparation. Although significant diversity 
exists in resinite structures, the majority of resinites may be classi- 
fied into one of three basic structural groups. Resinites from the 
largest and most important of these may be further subdivided on 
the basis of specific structural characteristics into three subclasses. 
Within these classes, details of specific composition may vary sig- 
nificantly between samples as a consequence of differences in 
botanical origin and/or level of maturation, but sufficient common 
structural characteristics exist within these classes to validate appli- 
cation of such a classification system. 13 refs., 3 figs., 1 tab. 


17850 (ANL/PP-66981) Adsorption of ammonia on iron 
clusters. Das, G.P. Argonne National Lab., IL (USA). [1991]. 14p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Order Number DE91011125. Source: OSTI; NTIS; 
GPO Dep. 

We describe here some preliminary calculations to shed light on 
the nature of interactions in small absorbate systems, in particular, 
ammonia with iron clusters. The calculations are based on an ap- 
proximate ab initio formalism accompanied by several simplitying 
assumptions, and predict significant bonding. 6 refs., 4 tabs. 


17851 (CONF-900395—1, pp. 48-51) Theoretical studies of 
small metal clusters. DePristo, A.E. (Ames Laboratory, IA (USA)). 
USDOE Office of Energy Research, Washington, DC (USA). Mate- 
rials Sciences Div. Mar 1990. From The BES catalysis and surface 
chemistry research conference; Gaithersburg, MD (USA); 26-28 
Mar 1990. In Seventh BES [Basic Energy Sciences] catalysis and 
surface chemistry research conference. Summary of DOE-BES re- 
search projects. 217p. Order Number DE90008091. Source: 
OSTI; NTIS. 

The general focus of this research is the theoretical description 
of the structure and dynamics of chemically reactive systems in 
terms of their fundamental atomic (and electronic) constituents. Re- 
search is designed to describe, calculate, predict and understand 
the properties of unusual chemical systems. One particular focus is 
the area of metal cluster chemistry. The goal is to determine the 
structure and energy of various metal clusters, and to investigate 
the relationship between these properties and the reactivity of clus- 
ter with different gas phase molecules. The author has carried out 
the first detailed theoretical and computational investigation of the 
structures and reactivity of various isomers of small metal clusters. 
This was accomplished for Ni clusters in the size range from 4 to 
13 atoms reacting with D2. The geometries of the clusters were op- 
timized within a particular point group symmetry by minimization of 
the binding energy calculated by the corrected effective medium 
(CEM) theory, a_ near-first-principle denstty functional based 
method capable of quantitative and near-quantitative accuracy for a 
wide variety of metallic and non-metallic systems. Results to date 
are discussed. 


17852 (CONF-900395—-1, pp. 64-67) Model heteroatom 
removal reactions on molybdenum surfaces. Friend, C.M. (Har- 
vard Univ., Cambridge, MA (USA)). USDOE Office of Energy 
Research, Washington, DC (USA). Materials Sciences Div. Mar 
1990. From The BES catalysis and surface chemistry research 
conterence; Gaithersburg. MD (USA); 26-28 Mar 1990. In Seventh 
BES [Basic Energy Sciences] catalysis and surface chemistry re- 
search conference. Summary of DOE-BES research projects. 
217p. Order Number DE90008091. Source: OST; NTIS. 

The mechanism for heteroatom-removal reactions induced by 
clean and chemically modified Mo(110) have been studied under 
idealized conditions in an effort to understand factors that control 
the reaction kinetics and selectivity in the related catalytic hy- 
drodesulturization and hydrodeoxygenation processes. The focus 
of recent work has been the investigation of Mo-induced deoxy- 
genation of alcohols and cyclic oxides and the desulfurization of 





thiols and cyclic sulfides. The studies of alcohols and cyclic oxides 
serve as models for catalytic deoxygenation of synthetic fuels while 
the studies of the S-analogs, thiols and cyclic sulfides, are models 
for desulfurization catalysis. The effect of surface modification by 
oxygen and sulfur overlayers has also been investigated in order to 
better understand the effect of sulfides and oxides on the catalytic 
process. Experimentally, the comparison of the reactivity for related 
molecules, such as thiols and alcohols, allows for a general under- 
standing of important factors controlling heteroatom removal 
reactions. The methods used to investigate these processes are X- 
ray photoemission, temperature programmed reaction, near edge 
X-ray absorption fine structure, and Auger electron spectroscopies 
in conjunction with isotopic labelling. 


17853 (CONF-900395-1, pp. 72-74) Solid state NMR studies 
of heterogeneous catalysis. Gerstein, B.C. USDOE Office of En- 
ergy Research, Washington, DC (USA). Materials Sciences Div. 
Mar 1990. From The BES catalysis and surface chemistry research 
conference; Gaithersburg, MD (USA); 26-28 Mar 1990. In Seventh 
BES [Basic Energy Sciences] catalysis and surface chemistry re- 
search conference. Summary of DOE-BES research projects. 
217p. Order Number DE90008091. Source: OSTI; NTIS. 

This work in heterogeneous catalysis uses nuclear spin dynam- 
ics to study catalytically active surfaces, and deposited molecules 
and molecular fragments on these surfaces. Catalysts include zeo- 
lites, vanadium phosphorous oxides, used in the conversion of C, 
hydrocarbons to maleic anhydride, supported bimetallic catalysts 
such as Cu-Ru/SiO2 which model catalysts used in petroleum re- 
forming, and alkali metal doped copper oxides, which have been 
found to convert CO + Hz to higher alcohols. The author studies 
the NMR of appropriate tags, such as 5'V, °'P, 470, 13C, +H, 
63Cu, gsCu, and j33Cs, in broad-banded, home-built NMR spec- 
trometers operating in pulse mode at frequencies ranging from 56 
MHz for 1H to 300 MHz for 'H. 


17854 (CONF-900395—1, pp. 186-189) Molecular surface 
science and its application to heterogeneous catalysts and 
coatings. Somorjai, G.A. (Lawrence Berkeley Lab., CA (USA)). 
USDOE Office of Energy Research, Washington, DC (USA). Mate- 
rials Sciences Div. Mar 1990. From The BES catalysis and surface 
chemistry research conterence; Gaithersburg, MD (USA): 26-28 
Mar 1990. In Seventh BES [Basic Energy Sciences] catalysis and 
surface chemistry research conference. Summary of DOE-BES re- 
search projects. 217p. Order Number DE90008091. Source: 
OSTI; NTIS. 

There are two major aims of these studies of surfaces: (1) To 
determine the atomic surface structure and chemical bonding of 
metals, adsorbed organic monolayers, oxides and sulfides; (2) To 
apply this knowledge to understand, on the molecular level, impor- 
tant macroscopic surface phenomena, heterogeneous catalysis and 
the formation of hard coatings. At present, the structure of organic 
monolayers (acetylene, benzene, etc.) adsorbed on platinum, 
rhodium, palladium and molybdenum crystal surfaces are studied. 
The effects of coadsorption of electron donors (K, Na) or electron 
acceptors (O, Cl, S) on the bonding of adsorbed molecules on Pt 
and Rh are investigated. Scanning tunneling electron microscopy 
studies also explore the metal-oxide interface (Rh-TiO2, Fe-AizO3). 
The purpose of the research in heterogeneous catalysis is to eluci- 
date the relationship between the atomic structure of surfaces, 
their composition and valency, and their reactivity. The surface 
structure is determined by low energy electron diffraction and elec- 
tron loss spectroscopy, the surface composition by Auger electron 
and photoelectron spectroscopies. The product composition is 
monitored by a mass spectrometer at low pressures (<10~* torr) 
or a gas chromatograph at high pressures (>10° torr). The 
reactions under investigation include (a) the conversion of hydro- 
carbons (hydrogenation, dehydrogenation, hydrodesulfurization and 
dehydrocyclization) on platinum, molybdenum and rhenium sur- 
faces; (b) the hydrogenation of CO and COz2 over copper to 
produce methanol and (c) isomerization and de-alkylation over 
alumina-silicate sputtered thin films. 


17855 (DOE/ER/13296-7) The transformation of organic 
amines by transition metal cluster compounds: Progress re- 
port, 1990-1991. Adams, R.D. South Carolina Univ., Columbia, 
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SC (USA). Dept. of Chemistry. Jan 1991. 24p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG09-84ER13296. 
Order Number DE91010622. Source: OSTI; NTIS; GPO Dep. 

This report from the Department of Chemistry, University of 
South Carolina contains the following sections: (1) hydrogenation 
of ynamines by metal cluster complexes; (2) synthesis and charac- 
terization of ynamine complexes of dirhenium; (3) ring opening of 
strained ring  thioethers: (a) reaction of thietane with 
Os3(CO),;,;NCMe, (b) reaction of 3,3 dimethylthietane with 
Osg(CO)i9(NCMe)2; (4) CO splitting: The reaction of 
Mn2(CO)gNCMe with ynamine; and (5) publications under this 
project in 1990. 16 refs., 9 figs. 


17856 (DOE/ER/13473-T2) [Chemisorption and reactions 
studies on well-characterized bimetallic and alloy surfaces]: 
Final report. Koel, B.E. Colorado Univ., Boulder, CO (USA). 
[1990]. 6p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-86ER13473. Order Number DE91010935. Source: 
OSTI; NTIS; GPO Dep. 

The authors have investigated the following major areas impor- 
tant to understanding bimetallic and alloy surface chemistry and 
catalysis: (1) the influence of potassium on the interactions of ethy- 
lene and other hydrocarbon species with platinum, (2) the 
determination of ensemble size requirements for adsorption and re- 
action on platinum surfaces, (3) the influence of oxygen adatoms 
on the bonding of nitric oxide to platinum, and (4) the role of the 
electronic structure of the metal surface in controlling surface chem- 
istry. All of these studies were carried out using surface science 
techniques on well-characterized metal surfaces. A major effort and 
a major achievement of work have been to study model systems 
designed to explain how changes in geometric and electronic struc- 
ture of metal surfaces affect surface chemistry. Specifically, the 
influence of potassium and bismuth coadsorption with small 
molecules on a Pt(111) single crystal surface can be compared to 
separate electronic effects from those of ensembie size effects. We 
also report the first measurements of the heat of adsorption of car- 
bon monoxide as a function of Pd film thickness for thin films 
which have dramatically altered geometric and electronic structure. 


17857 (DOE/ER/13511—4) Supported organometallic com- 
plexes: Surface chemistry, spectroscopy, and catalysis: 
Annual technical report tor April 1, 1991. Marks, T.J. Northwest- 
ern Univ., Evanston, IL (USA). Dept. of Chemistry. [1991]. 6p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-86ER13511. Order Number DE91010396. Source: OSTI; 
NTIS; GPO Dep. 

Adsorbing organometallic molecules onto the surfaces of inor- 
ganic supports such as Al,O3, MgCl,, SiOz, etc. can result in 
dramatic enhancements in catalytic activity. The reasons for this 
and the structures of the resulting surface organometallic centers 
are not well understood. We have addressed this problem using 
actinide and early transition metal complexes as model adsorbates. 
Characterization tools include catalytic and stoichiometric reaction 
chemistry, reaction kinetics and isotopic labeling, quantitative poi- 
soning studies, mode! solution chemistry, and a wide array of 
surface-sensitive spectroscopies such as CPMAS NMR, EPR, and 
UV-VIS as well as titration calorimetry. These chemical and physi- 
cal experiments are closely coupled to model solution chemistry to 
provide maximum information yield. 4 refs., 2 figs. 


17858 (DOE/ER/13547-2) Solid-surtace luminescence anal 
ysis: Progress report, 1 February 1990-14 January 1991. 
Hurtubise, R.J. Wyoming Univ., Laramie, WY (USA). Dept. of 
Chemistry. [1991]. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG02-86ER13547. Order Number 
DE91010000. Source: OSTI; NTIS; GPO Dep. 

Several fundamental luminescence parameters were calculated 
for model compounds on §-cyclodextrin/salt mixtures. A number of 
correlations were developed for the interactions of the model com- 
pounds with the 6-CD matrices. With model compounds adsorbed 
on fiter paper, several basic equations were developed that relate 
radiative and nonradiative rate constants to activation energies. 
These equations will be important in defining specific processes 
that occur in filter paper. The modulus of filter paper has been 
related to various luminescence processes of the adsorbed com- 
pounds. Also, it has been possible to develop linear equations that 
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relate the modulus of filter paper to the phosphorescence lifetimes 
of the adsorbed compounds. As reported previously, 6-cyclodextrin 
(B-CD)/salt mixtures are excellent solid matrices for obtaining 
room-temperature fluorescence (RTF) and room-temperature phos- 
phorescence (RTP) from adsorbed compounds. By using 
benzo(f)quinoline (B(f)Q) and 4-phenyliphenol (4-PP) as model 
compounds adsorbed in 6-CD/salt mixtures, fluorescence and 
phosphorescence quantum yields, fluorescence and phosphores- 
cence polarization values, and phosphorescence lifetimes were 
obtained as a function of temperature from 296 K to 93 K. As men- 
tioned in the last progress report, it is possible to relate the heat 
capacity of sodium acetate to the nonradiative rate constant of the 
triplet state of the adsorbed anion of p-aminobenzoic acid. From 
the RTF lifetimes of B(f)Q and 4-PP adsorbed on filter paper and 
earlier luminescence data, several photophysical parameters were 
calculated. In addition, a number of equations that relate radiative 
and nonradiative rate constants to preexponential factors and acti- 
vation energy terms were considered. 


17859 (DOE/ER/13570—5) [Metal alkoxides: Models for 
metal oxides. Alkoxide ligands in early transition metal 
organometallic chemistry]: Progress report. Chisholm, M.H. In- 
diana Univ., Bloomington, IN (USA). Dept. of Chemistry. [1991]. 
3p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-86ER13570. Order Number DE91010625. Source: OSTI; 
NTIS; GPO Dep. 

During the past 12 months work has continued on the cleavage 
of carbon monoxide by W4(OCH2R);2 compounds. This reaction 
occurs under extremely mild conditions in hydrocarbon solvents. 
We have initiated a study of the reactivity of the hydride ligand in 
the compounds W2(u-H)(O-cyclo-pentyl)7L where L = a substitu- 
tionally labile ligand. We know that it reacts with a variety of 
unsaturated molecules including ethylene, aliene, acetylene, ni- 
triles, ketones, carbon monoxide and carbon dioxide. The products 
and the details of these reactions are under investigation. In a new 
initiative we have started to look at the chemistry of some siloxide 
supported Mo and W clusters. The simple dinuclear siloxide 
W2(OSiBu'Mez), (M = M) shows a remarkable rich chemistry and 
one that is surprisingly different from the structurally related 
W2(OR)¢ compounds. 


17860 (DOE/ER/13583-5) Macrocyclic ligands for uranium 
complexation: Progress report. Potts, K.T. Rensselaer Polytech- 
nic Inst., Troy, NY (USA). Dept. of Chemistry. Apr 1991. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-86ER13583. Order Number DE91010728. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A highly preorganized 24-macrocycle containing biuret, thiobiuret 
and pyridine subunits has been prepared by high dilution ring- 
closure procedures. intermediate products to this macrocycle have 
been utilized to extend this synthetic route to include further repre- 
sentatives where solubility and stability will be influenced by 
substituent variation. A 1:1 complex has been formed from urany| 
acetate and a quinquepyridine derivative, this representing a new 
type of ligand for the uranyl ion. A very convenient synthetic proce- 
dure that will allow the incorporation of these macrocycies into 
polymeric systems has been developed for the introduction of a 
vinyl substituent into the 4-position of the pyridine ring. Using tri- 
flate, vinyltributyltin and Pd° chemistry, this procedure should make 
a variety of substituted 4-vinylpyridines available for the first time. 3 
refs. 


17861 (DOE/ER/13925—2) Infrared and visible laser double 
resonance studies of vibrational energy transfer processes in 
polyatomic molecules: Progress report, June 15, 1989—June 
14, 1990. Bhatnagar, R. Jackson State Univ., MS (USA). Dept. of 
Chemistry. [1990]. 3p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FGO05-88ER13925. Order Number 
DE91012162. Source: OSTI; NTIS; GPO Dep. 

We have purchased a new probe laser (Nitrogen laser pumped 
dye laser) from Laser Photonics for use in this project. The new 
laser is already installed and tested with several dyes. We have 
acquired two frequency doubling crystals, KDP and BBO and at 
this time we are conducting experiments to optimize their perfor- 
mance. The frequency doubling capability will extend the useful 
range of our dye laser in the ultra-violet region. We intend to use 
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this capability at a later stage to study the reaction dynamics of 
free radicals generated by the COz2 laser pulse. We have synthe- 
sized s-tetrazine in our laboratory and although the yield was poor, 
we were successful in our attempt. The compound is unstable over 
a long period of time and due to the cost of chemicals involved, we 
have postponed further synthesis until all our equipment is ready 
for an experiment. 1 ref. 


17862 (DOE/ER/14020-2) [Experimental and computation 
studies of polar solvation]: Progress report. Pennsylvania State 
Univ., University Park, PA (USA). Dept. of Chemistry. [1990]. 22p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-89ER14020. Order Number DE91010356. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report from the Pennsylvania State University contains 
seven sections: (1) radiative rate effects in solvativatochromic 
probes; (2) intramolecular charge transfer reactions; (3) Solvation 
dynamics in low temperature alcohols; (4) lonic solvation dynamics; 
(5) solvation and proton-transfer dynamics in 7-azaindole; (6) 
computer simulations of solvation dynamics; (7) solvation in super- 
critical fluids. 20 refs., 11 figs. (WET) 


17863 (ETDE-mf-1773695) Extension of the possibilities 
for disposal of the flue gas desulfurization (FGD) gypsum by 
the development of a process for the production of FGD gyp- 
sum. Final report. Limmer, B.; Hueller, R. Gebrueder Knauf 
Westdeutsche Gipswerke, Iphoten (Germany, F.R.); Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany, F.R.). 
1990 100p. (In German). Contract BMFT 0326514A. Order Number 
DE91773695. Source: OSTI; NTIS (US Sales Only). 

In the course of this research project a completly new transfor- 
mation of FGD-gypsum into FGD-anhydrite has been studied. The 
reaction is catalysed by small quantities of sulphuric acid resulting 
in a FGD-anhydrite without combined water and with an orthorhom- 
bic crystal lattice. The course of reaction was thoroughly 
investigated by laboratory test and hypothesis have been put 
forward. The process engineering has been developed from labora- 
tory to pilot plant scale. The FGD-anhydrite is technologically a 
novel product. The idea was to create it for cement industry as well 
as to put it on the filler market as a raw product. In principle, FGD- 
anhdrite will be suitable for the use in the cement industry due to 
its characteristics. However, it is not interesting for this market in 
this moment. With respect to the filler industry, this application will 
enable a further-reaching usability of the FGD-gypsum than the tra- 
ditional scope of the gypsum industry. First experiments show that 
the specific properties of processed FGD-anhydrite may qualify it 
as a high-grade filler. (orig.) With 18 refs., 21 tabs., 41 figs. 


17864 (INIS-BR-2395, pp. 1) Characterization and thermal 
behaviour study of lanthanides, yttrium and ammonium dovu- 
ble selenates. Crespi, M.S. (UNESP, Araraquara, SP (Brazil). inst. 
de Quimica); lonashiro, M.; Rocha, J.C. Sao Paulo Univ., SP 
(Brazil). Inst. de Quimica. 1987. 29p. (in Portuguese). (CONF- 
8709508-: 4. national meeting on analytical chemistry, Sao Paulo 
(Brazil), 8-11 Sep 1987). In Proceedings of the 4. National Meeting 
on Analytical Chemistry - Abstracts. Order Number DE91628939. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. AMMONIUM COMPOUNDS/ 
selenates; RARE EARTH COMPOUNDS/selenates; YTTRIUM 
COMPOUNDS/selenates; SELENATES; THERMAL ANALYSIS 


17865 (INIS-BR-2395, pp. 2) Characterization of lan- 
thanides and beryllium by difterential thermal analysis. Ribeiro, 
C.A. (UNESP, Araraquara, SP (Brazil). Inst. de Quimica); 
lonashiro, M.; Zuanon Netto, J.; Graner, C.A.F. Sao Paulo Univ., 
SP (Brazil). Inst. de Quimica. 1987. 29p. (In Portuguese). (CONF- 
8709508-—: 4. national meeting on analytical chemistry, Sao Paulo 
(Brazil), 8-11 Sep 1987). In Proceedings of the 4. National Meeting 
on Analytical Chemistry - Abstracts. Order Number DE91628939. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BERYLLIUM COMPOUNDS/ 
differential thermal analysis; RARE EARTH COMPOUNDS/ 
differential thermal analysis; SELENATES 


17866 (INIS-BR-2395, pp. 12) Electrochemical reduction 
study of Eu (Ill) in sodium propionate-propionic acid medium 





by chronopotentiometry. Brotto, M.E. (Sao Paulo Univ., SP 
(Brazil). Inst. de Quimica); Rabockai, T. Sao Paulo Univ., SP 
(Brazil). Inst. de Quimica. 1987. 29p. (in Portuguese). (CONF- 
8709508—: 4. national meeting on analytical chemistry, Sao Paulo 
(Brazil), 8-11 Sep 1987). In Proceedings of the 4. National Meeting 
on Analytical Chemistry - Abstracts. Order Number DE91628939. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. EUROPIUM/electrochemistry; 
EUROPIUM/reduction; EUROPIUM; ELECTROCHEMISTRY; RE- 
DUCTION; POTENTIOMETRY; PROPIONIC ACID; SODIUM 
COMPOUNDS 


17867 (INIS-BR-2395, pp. 21) Behaviour study of 
sup(51)Cr(Vi) and sup(51)Crilll) in cationic resin face several 
preliminary treatments. Trindade, M.F.S. (Universidade Estadual 
de Campinas, SP (Brazil). Inst. de Quimica); Collins, K.E.; Collins, 
C.H. Sao Paulo Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. (In 
Portuguese). (CONF-8709508-: 4. national meeting on analytical 
chemistry, Sao Paulo (Brazil), 8-11 Sep 1987). In Proceedings of 
the 4. National Meeting on Analytical Chemistry - Abstracts. Order 
Number DE91628939. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. CHROMIUM 51/chemical state; 
CHROMIUM 51/organic ion exchangers; CHROMIUM IONS 


17868 (INIS-BR-2395, pp. 26) Preparation, characterization 
and thermal behaviour study of ytterbium, lutetium, yttrium 
and alkaline metals double selenates. Giolito, |. (Sao Paulo 
Univ., SP (Brazil). Inst. de Quimica); Ribeiro, C.A.; lonashiro, M. 
Sao Paulo Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. (In Por- 
tuguese). (CONF-8709508-: 4. national meeting on analytical 
chemistry, Sao Paulo (Brazil), 8-11 Sep 1987). In Proceedings of 
the 4. National Meeting on Analytical Chemistry - Abstracts. Order 
Number DE91628939. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ALKALI METAL COMPOUNDS/ 
selenates; ALKALI METAL COMPOUNDS /‘thermal analysis; RARE 
EARTH COMPOUNDS/selenates; RARE EARTH COMPOUNDS/ 
thermal analysis; SELENATES/thermal analysis; YTTRIUM COM- 
POUNDS/selenates; YTTRIUM COMPOUNDS/thermai analysis; 
SELENATES; CHEMICAL PREPARATION; CHEMICAL PROPER- 
TIES 


17869 (INIS-BR-2395, pp. 26) Thermal decomposition of 
lanthanides(Ill) and yttrium (Ill) glycoheptonates. Giolito, |. (Sao 
Paulo Univ., SP (Brazil). Inst. de Quimica); lonashiro, M. Sao 
Paulo Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. (in Por- 
tuguese). (CONF-8709508-: 4. national meeting on analytical 
chemistry, Sao Paulo (Brazil), 8-11 Sep 1987). In Proceedings of 
the 4. National Meeting on Analytical Chemistry - Abstracts. Order 
Number DE91628939. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RARE EARTH COMPOUNDS/ 
pyrolysis; YTTRIUM COMPOUNDS/pyrolysis; GLYCOLS; HEP- 
TANOIC ACID; PYROLYSIS 


17870 (INIS-mf-12191) On the crystal structures of USe., 
UTe2, ThOTe, and Er2Se, - a contribution to the crystal chem- 
istry of rare earth and actinide chalcogenides. Dausch, W.M. 
Erlangen-Nuernberg Univ., Erlangen (Germany, F.R.). Fachbereich 
Biologie und Chemie. 30 Oct 1987 299p. (In German). Order Num- 
ber DE91782531. Source: OST!; NTIS (US Sales Only); INIS. 

The dichalcogenides of rare earth metals and actinides were 
classified into isostructural compounds without considering their 
composition. The structures of of a-USe2, G-USe2, UTes, and 
HoSe>» as well as of ThOTe, EroSe3, and UTe3 were determined by 
X-ray diffraction of their crystals. The results demonstrate that 
a-USes has a SrBro-analog structure and a stoichiometric compo- 
sition. The atomic parameters derived from powder data of ThOTe 
and UTe2 could be confirmed by X-ray analysis of the crystalline 
compounds. ThOTe crystallizes into a PbFCl-analog structure. The 
order of atoms in UTe, is similar to that of the ZrSe, type. The 
crystals of ErSe;, UTe3, HoSe2, and 6-USe2 were investigated 
only by camera methods. As in the case of EroSe3 or UTes twin 
formation could be observed in 6-USe3. (orig/RB). 


17871 (INIS-mf—12714, pp. 520-525) Radioisotope produc- 
tion with combination of a cyclotron and an isotope separator. 
Sekine, T. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
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(Japan). Tokai Research Establishment); Ichikawa, S.; Hatsukawa, 
Y. Japan Atomic Energy Research Inst., Tokyo (Japan). May 1990. 
778p. (CONF-900156-: 2. international symposium on advanced 
nuclear energy research - evolution by accelerators, Mito (Japan), 
24-26 Jan 1990). In Proceedings of the 2nd international sympo- 
sium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the Japan Atomic Energy Research Institute (JAERI), an 
isotope separator has been connected on-line to a tandem acceler- 
ator, and the decay of short-lived radioisotopes has been 
investigated by making use of its capability of rapid separation. 
The present report presents details of the investigation, including 
the ion-source techniques developed so far. Improvements made 
are also outlined. Decay spectroscopy has been carried out for se- 
ries of neutron-deficient Cs, Ba, La and Pr isotopes far from the 
beta-stability line. The isotope separator is also used for studying 
nuclear reactions. The elemental selectivity of the ion-source to 
permit the ionization of atoms and molecules with ionization poten- 
tials lower than 6eV. An off-line thermal ion source is now under 
development. A study is in progress to study to generalize the ele- 
mental selectivity in the ionization by means of laser. Accelerators, 
including an AVF cyclotron, are under construction for advanced 
radiation technology. In the cyclotron laboratory, facilities for pro- 
duction of radioisotopes are constructed. (N.K.). 


17872 (INIS-SU-228/A, pp. 28) Refinement of stoichiometry 
in superconducting lanthanide barium cuprates (123), where 
Ln=Y,Eu,Gd,Er. Podberezskaya, N.V. (AN SSSR, Novosibirsk 
(USSR). Inst. Neorganicheskoj Khimii); Vasil'eva, |.G.; Kozeeva, 
L.P.; Royak, A.Ya.; Romanenko, G.V.; Pervukhina, N.V.; Paviyuk, 
A.A.; Borisov, S.V.; Gromilov, S.A. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvenny} Nauchno-issledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshiennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-matenals. 
Order Number DE91003095. Source: OST!; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. BARIUM COMPOUNDSAattice 
parameters; BARIUM COMPOUNDS/microanalysis; BAR- 
IUM COMPOUNDS/tYype-ii superconductors; CUPRATES/lattice 
parameters; CUPRATES/microanalysis; CUPRATES/type-ii super- 
conductors; RARE EARTH COMPOUNDS/attice parameters; 
RARE EARTH COMPOUNDS/microanalysis; RARE EARTH COM- 
POUNDS\/type-ii superconductors; YTTRIUM COMPOUNDS/ 
lattice parameters; YTTRIUM COMPOUNDS/microanalysis; YT- 
TRIUM COMPOUNDS*\type-ii superconductors; MICROANALYSIS; 
CUPRATES; MONOCRYSTALS; QUANTITATIVE CHEMICAL 
ANALYSIS; SAMPLE PREPARATION; STOICHIOMETRY 


17873 (INIS-SU-228/A, pp. 29) Thallium losses during 
preparation of high-temperature superconducting ceramics. 
Ehksperiandova, L.P.; Blank, A.B.; Kvichko, L.A.; Ramakaeva, 
R.F.; Alekhina, T.F. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-matenals. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; CALCIUM 
OXIDES/type-ii superconductors; COPPER OXIDES/type-ii super- 
conductors; THALLIUM OXIDES/type-ii superconductors; TYPE-I 
SUPERCONDUCTORS/chemical preparation; © QUANTITATIVE 
CHEMICAL ANALYSIS; TRANSITION TEMPERATURE; X-RAY 
FLUORESCENCE ANALYSIS 


17874 (INIS-SU-228/A, pp. 37) Superconductivity in the 


BaCuO2,,-PbO system. Kamarzin, A.A. (AN SSSR, Novosibirsk 
(USSR). Inst. Neorganicheskoj Khimii); Stonoga, Yu.A.; Blinov, 
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A.G.; Lisojvan, V.I.; Kononova, N.G.; Logvinenko, V.A. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvenny} Nauchno-Issledovatel’skij i Proektnyj 
Inst. Redkometallicheskoj Promyshlennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404—: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 7. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. BARIUM OXIDES/type-ii superconductors; 
COPPER OXIDES/quantitative chemical analysis; COPPER 
OXIDES/type-ii superconductors; LEAD OXIDES/type-ii supercon- 
ductors; TYPE-I] SUPERCONDUCTORS /cubic lattices; CHEMICAL 
COMPOSITION; LATTICE PARAMETERS; TRANSITION TEM- 
PERATURE 


17875 (INIS-SU-228/A, pp. 38) Oxidizing ability and mean 
oxidation degree of bismuth and copper in oxide HTSC- 
materials. Pantaler, R.P.; Lebed’, N.B. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvenny| Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BISMUTH OXIDES/type-ii superconductors; 
BISMUTH OXIDES/valence; CALCIUM OXIDES/type-ii supercon- 
ductors; COPPER OXIDES/type-ii superconductors; COPPER 
OXIDES/valence; STRONTIUM OXIDES/type-ii superconductors; 
VALENCE; CHEMICAL PROPERTIES; QUANTITATIVE CHEMI- 
CAL ANALYSIS 


17876 (INIS-SU-228/A, pp. 43) Electrochemical characteris- 
tics and diagnostics of HTSC. Rojzenbiat, E.M.; Ermolina, S.1.; 
Sojko, N.N.; Kosogov, A.A.; Ivanova, K.P.; Prisedskij, V.V.; 
Gusakova, A.G. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshliennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 3 refs. ALKALINE EARTH METAL COMPOUNDS/ 
type-ii superconductors; BISMUTH COMPOUNDS/Atype-ii supercon- 
ductors; CUPRATES/type-ii superconductors; LANTHANUM 
COMPOUNDSAype-ii superconductors; TYPE-Il SUPERCON- 
DUCTORS/electrochemistry; TYPE-l| SUPERCONDUCTORS/ 
quality control; YTTRIUM COMPOUNDS /type-ii superconductors; 
CUPRATES; PHASE STUDIES; ELECTROCHEMISTRY 


17877 (INIS-SU-228/A, pp. 49) Diagnostics of oxygen con- 
tent in near-the-surtace region of HTSC-compounds by the 
total current spectroscopy method. Komolov, S.A. (Leningradskij 
Gosudarstvennyj = Univ., Leningrad (USSR). Nauchno- 
Issledovatel’skij Fizicheskij Inst.); Shtan’ko, A.V.; Shalaev, M.A. AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Probleme Analitich- 
eskaya Khimiya; Gosudarstvennyj Nauchno-lssiedovatel’skij i 
Proektnyj Inst. Redkometallicheskoj Promyshiennosti, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
1989. 199p. (In Russian). (CONF-8904404-: 1. all-union confer- 
ence on diagnostics problems of HTSC materials, Chernogolovka 
(USSR), 24-26 Apr 1989). In 1. All-union conference on diagnostics 
problems of HTSC-materials. Order Number DE91003095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; OXYGEN/quantitative chemical 
analysis; TYPE-I| SUPERCONDUCTORS/electronic structure; 
TYPE-I| SUPERCONDUCTORS/quantitative chemical analysis; YT- 
TRIUM OXIDESAype-ii superconductors; AUGER ELECTRON 
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SPECTROSCOPY; CERAMICS; CHEMICAL COMPOSITION; 
FILMS; OXYGEN; STABILITY 


17878 (INIS-SU-228/A, pp. 66) On the problem of the 
BaCO, and BaO, phase diagnostics in intermediate products 
of the YBa2Cu20, synthesis. Zakharov, R.G. (AN SSSR, 
Sverdlovsk (USSR). Inst. Metallurgii); Dubrovina, |.N.; Balakirev, 
V.F.;  Vetolin, N.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshliennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-I| SUPERCONDUCTORS/ 
chemical preparation, TYPE-Il SUPERCONDUCTORS/phase 
studies; YTTRIUM OXIDES/type-ii superconductors; BARIUM CAR- 
BONATES; CRYSTAL LATTICES; LATTICE PARAMETERS; 
REACTION INTERMEDIATES; X-RAY DIFFRACTION 


17879 (INIS-SU-228/A, pp. 67) Enthalpies of some 
chemical processes with the participation of YBa2Cu,0, su- 
perconductor. Matskevich, N.I. (AN SSSR, Novosibirsk (USSR). 
Inst. Neorganicheskoj Khimii); Titov, V.A.; Kravchenko, V.S.; 
Samojlov, P.P. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 3 refs. BARIUM OXIDES/reaction heat; BARIUM OX- 
IDES/type-ii supérconductors; COPPER OXIDES/reaction heat; 
COPPER OXIDES/type-ii superconductors; YTTRIUM OXIDES/ 
reaction heat; YTTRIUM OXIDES/type-ii superconductors; 
CALORIMETRY; EXPERIMENTAL DATA; STABILITY 


17880 (INIS-SU—228/A, pp. 68) X-ray diftraction identifice- 
tion of oxide. Potapova, O.G. (AN SSSR, Novosibirsk (USSR). 
Inst. Neorganicheskoj Khimii); Kravchenko, V.S.; Razlevinskaya, 
O.V.; Korobtsovskij, E.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-issiedovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 ref. CALCIUM OXIDES/ype-ii superconductors; 
COPPER OXIDES/type-ii superconductors; STRONTIUM OXIDES/ 
type-ii superconductors; TYPE-I| SUPERCONDUCTORS /chemical 
preparation; | TYPE-Il SUPERCONDUCTORS /phase _ studies; 
CHEMICAL COMPOSITION; OPTIMIZATION; QUANTITY RATIO; 
VERY HIGH TEMPERATURE; X-RAY DIFFRACTION 


17881 (INIS-SU-228/A, pp. 69) Bismuth cuprates forming 
during synthesis of HTSC-materials in the Bi-Sr-Ca-Cu-O 
system. Zolotova, E.S. (AN SSSR, Novosibirsk (USSR). Inst. Ne- 
organicheskoj Khimii); Logvinenko, V.A.; Potapova, O.G.; 
Fedorov, V.E. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 17. 
All-union conference on diagnostics problems of HTSC-matenials. 





Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. BISMUTH COMPOUNDS /type-ii super- 
conductors; CALCIUM COMPOUNDS*\type-ii superconductors; 
CUPRATESAype-ii superconductors; STRONTIUM COMPOUNDS/ 
type-ii superconductors; TYPE-I| SUPERCONDUCTORS/chemical 
preparation; © TYPE-l1 SUPERCONDUCTORS/phase _ studies; 
CUPRATES; QUANTITY RATIO; SOLID SOLUTIONS; VERY HIGH 
TEMPERATURE 


17882 (INIS-SU-228/A, pp. 70) Investigation of the compo- 
sition of barium cuprates BajCu30, and BaCu20, by methods 
of local X-ray emission and X-ray diftraction phase analysis. 
Klinkova, L.A. (AN SSSR, Chernogolovka (USSR). Inst. Fiziki Tver- 
dogo Tela); Sojkina, |.V.; Romanenko, I.M. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshiennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-: 1. ali-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. eyes. As 

Short note. BARIUM COMPOUNDS/cheiitica] preparation; 
BARIUM COMPOUNDS/phase studies; © CUPRATES/chemical 
preparation, CUPRATES/phase studies; CHEMICAL COMPOSI- 
TION; CUPRATES; HIGH TEMPERATURE; MICROANALYSIS; 
REACTION INTERMEDIATES; TYPE-Il| SUPERCONDUCTORS; 
VERY HIGH TEMPERATURE; X-RAY DIFFRACTION 


17883 (INIS-SU-228/A, pp. 72) Investigation of synthesis 
process of Bi2(Sr,Ca)zCu2O0,,.. Putlyaev, V.I; Os’kina, 
T.E.; Tesker, A.M.; Tret'yakov, Yu.D. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BISMUTH OXIDES/ype-ii superconductors; CAL- 
CIUM OXIDES/type-ii superconductors; COPPER OXIDES/ype-ii 
superconductors; STRONTIUM OXIDES/ype-ii superconductors; 
TYPE-I] SUPERCONDUCTORS /chemical preparation; TYPE-I] SU- 
PERCONDUCTORS/heat treatments; HIGH TEMPERATURE; 
REACTION INTERMEDIATES; THERMAL ANALYSIS; VERY HIGH 
TEMPERATURE 


17884 (INIS-SU-228/A, pp. 74) Phase analysis of complex 
cuprates of bismuth and rare earths. Nedil’ko, S.A. (Kievskij Go- 
sudarstvennyj Univ., Kiev (Ukrainian SSR)); Panchenko, G.V.; 
Volovik, M.N.; Kapshuk, A.A. AN SSSR, Moscow (USSR). Nauch- 
nyj Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 17. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDS/phase 
studies; ALKALINE EARTH METAL COMPOUNDSAype-ii super- 
conductors; BISMUTH COMPOUNDS/phase studies; BISMUTH 
COMPOUNDS\type-ii superconductors; CUPRATES/phase studies; 
CUPRATESAtype-ii superconductors; RARE EARTH COMPOUNDS/ 
phase studies; RARE EARTH COMPOUNDS /‘type-ii superconduc- 
tors; CHEMICAL COMPOSITION; CHEMICAL PREPARATION; 
CUPRATES; QUANTITY RATIO; SOLID SOLUTIONS 


17885 (INIS-SU-—228/A, pp. 82) Study of elementary compo- 
sition of HTSC Y,BajCu,07_,;. Shcherbina, M.E. (Sumskij 
Gosudarstvenny| Pedagogicheskij Inst., Sumy (Ukrainian SSR)); 


40 CHEMISTRY 
4002 Inorganic, Organic, and Physical Chemistry 


Glushchenko, G.G. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/ype-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-ll SUPERCONDUCTORS/ 
chemical composition; TYPE-l| SUPERCONDUCTORS/chemical 
preparation; YTTRIUM OXIDES/ype-ii superconductors; CHEMI- 
CAL REACTION KINETICS; HIGH TEMPERATURE: MASS 
SPECTRA; REACTION INTERMEDIATES; VERY HIGH TEMPER- 
ATURE 


17886 (INIS-SU-228/A, pp. 85) Phase transformations in 
the Y-Ba-Cu-O system in the region of compositions rich with 
barium in 950-1150 deg C. Klinkova, LA. (AN SSSR, 
Chernogolovka (USSR). Inst. Fiziki Tverdogo Tela); Sojkina, 1.V.; 
Romanenko, |.M. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvenny) 
Nauchno-I!ssledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 ref. YTTRIUM OXIDES/crystal-phase transforma- 
tions; YTTRIUM OXIDES/phase diagrams; AIR; ANNEALING; 
BARIUM OXIDES; CHEMICAL COMPOSITION; COPPER 
OXIDES; PHASE STUDIES; SOLID SOLUTIONS; TYPE-II SU- 
PERCONDUCTORS; VERY HIGH TEMPERATURE 


17887 (INIS-SU-228/A, pp. 86) Phase formation during syn- 
thesis of LuBa,Cu,0, (Ln-Y, Nd, Gd, Yb) from the mixture of 
rare earth and copper oxides with barium cerbonate. 
Glushkova, V.B. (AN SSSR, Moscow (USSR). Inst. Khimii Silika- 
tov); Krzhizhanovkaya, V.A.; Egorova, O.N.; Gryaznova, ES.; 
Zinov'ev, S.Yu.; Semov, M.P. AN SSSR, Moscow (USSR). Nauch- 
nyj Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvenny} 
Nauchno-lssiedovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. RARE EARTH COMPOUNDS/chemical preparation; 
RARE EARTH COMPOUNDS /phase studies; YTTRIUM OXIDES/ 
chemical preparation; YTTRIUM OXIDES/phase studies; BARIUM 
OXIDES; CHEMICAL COMPOSITION; CHEMICAL REACTION 
KINETICS; COPPER OXIDES; CRYSTAL-PHASE TRANSFORMA- 
TIONS; HIGH TEMPERATURE; REACTION INTERMEDIATES; 
TRANSITION TEMPERATURE; TYPE-l| SUPERCONDUCTORS; 
VERY HIGH TEMPERATURE 


17888 (INIS-SU-228/A, pp. 87) Superconductivity of ceram- 
ics of the Y2BaCuOs-BaCuO, system. Tagiev, B.G. (AN 
Azerbajdzhanskoj SSR, Baku (USSR). Inst. Fiziki);  Niftiev, 
G.M.; Nechaev, E.V.; Zargarova, M.l.; Gusejnova, Sh.A.; 
Akhmedova, N.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR); Moskovskij Gosudarstvenny) 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Short note. 2 refs. BARIUM OXIDES/superconductivity; BAR- 
IUM OXIDES/type-ii superconductors; COPPER OXIDES/ 
superconductivity; COPPER OXIDES/type-ii superconductors; 
TYPE-I| SUPERCONDUCTORS /chemical preparation; YTTRIUM 
OXIDES/superconductivity; YTTRIUM OXIDES/type-ii super- 
conductors; SUPERCONDUCTIVITY; CERAMICS; CHEMICAL 
COMPOSITION; TRANSITION TEMPERATURE 


17889 (INIS-SU-228/A, pp. 98) Effect of the treatment of 
HTSC-ceramics on the intensity and shape of X-ray photoelec- 
tron lines from the levels with a short-lived final state. Kaplan, 
G.|. (Nauchno-lssledovatel’skij Fiziko-Khimicheskij Inst., Moscow 
(USSR)); Yarzhemskij, V.G.; Zhdan, P.A. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvenny} Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshliennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-matenais. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note: BARIUM OXIDES/type-ii superconductors; CALCIUM 
OXIDES/type-ii superconductors; COPPER OXIDES/type-ii super- 
conductors; THALLIUM OXIDES/type-ii superconductors; TYPE-II 
SUPERCONDUCTORS/electron spectra; TYPE-li SUPERCON- 
DUCTORS/electronic structure; TYPE-il SUPERCONDUCTORS/ 
heat treatments; CERAMICS; CRUSHING; PHOTOELECTRON 
SPECTROSCOPY 


17890 (INIS-SU-228/A, pp. 44) Chemical and electrochemi- 
cal behaviour of the BaCuO.,, and Ba(CuO,)ocenter dotH,O 
phases. Kamarzin, A.A. (AN SSSR, Novosibirsk (USSR). Inst. Ne- 
organicheskoj Khimii); Zakharchuk, N.F.;  Stonoga, Yu.A.; 
Kononova, N.G.;  Trushnikova, L.N. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 3 figs. BARIUM OXIDESA/ype-ii superconductors; 
COPPER OXIDES/type-ii superconductors; OXYGEN/chemical 
state; OXYGEN/quantitative chemical analysis; TYPE-I| SUPER- 
CONDUCTORS/electrochemistry; TYPE-I| SUPERCONDUCTORS/ 
quantitative chemical analysis; YTTRIUM OXIDES/type-ii supercon- 
ductors; CHEMICAL COMPOSITION; GAS CHROMATOGRAPHY; 
HYDRATES; OXYGEN; ELECTROCHEMISTRY; VALENCE 


17891 (INIS-SU-228/A, pp. 6) Quality control system 
of high-temperature superconducting materials of the 
yttrium-barium-copper-oxygen composition. Antonov, A.V. (Go- 
sudarstvennyj Inst. Redkikh Metallov, Moscow (USSR)); Spitsyn, 
P.K.; Rajkov, Yu.A.; Kozlov, F.N.; Karpov, Yu.A.; Sokolov, S.V.; 
Mazgalin, S.V.; Egorova, V.A. AN SSSR, Moscow (USSR). Nauch- 
nyj Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. TYPE-Ii SUPERCONDUCTORS /production; TYPE-II 
SUPERCONDUCTORS /quality control; YTTRIUM OXIDES/ype-ii 
superconductors; BARIUM OXIDES; CHEMICAL COMPOSITION; 
COPPER OXIDES; PHASE STUDIES; QUANTITATIVE CHEMICAL 
ANALYSIS; SENSITIVITY; TRANSITION TEMPERATURE; PRO- 
DUCTION 


17892 


(INIS-SU-228/A, pp. 7) Metrological support of ana- 
lytical control of the production of HTSC materials of the 
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yttrium-barium-copper-oxygen composition. Antonov, A.V. (Go- 
sudarstvennyj Inst. Redkikh Metallov, Moscow (USSR)); II’kova, 
S.B.; Agapova, L.V.; Spitsyn, P.K.; Karpov, Yu.A.; Paneva, V.L.; 
Nalobin, D.P.; Kochergina, O.V. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. TYPE-I| SUPERCONDUCTORS /production; TYPE-I! 
SUPERCONDUCTORS/quantitative chemical analysis; YTTRIUM 
OXIDES/type-ii superconductors; ACCURACY; BARIUM OXIDES; 
CALIBRATION STANDARDS; COPPER OXIDES; LICENSING; 
PHASE STUDIES; QUALITY CONTROL; SENSITIVITY; PRODUC- 
TION 


17893 (INIS-SU-228/A, pp. 135) Chemical degradation in 
damp atmosphere of HTSC-ceramics of different density. 
Blank, A.B.; Zagoskin, V.T.; Litvinenko, Yu.G.; Mogilko, Eh.T.; Nar- 
tova, Z.M.; Nikitina, L.M.; Shevtsov, N.I. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstyvennyj, Nauchno-Issiedovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; TYPE-I| SUPERCONDUCTORS/ 
hydrolysis; TYPE-I| SUPERCONDUCTORSAransition temperature; 
YTTRIUM OXIDES/type-ii superconductors; CERAMICS; DEN- 
SITY; HYDRATION; HYDROLYSIS; WATER VAPOR 


17894 (INIS-SU-228/A, pp. 181) Growth and x-ray diffrac- 
tion study of BaCu202 monocrystals. Samus’, D.P. (AN 
Moldavskoj SSR, Kishinev (USSR). Inst. Prikladnoj Fiziki); 
Kiosse, G.A.; Petrenko, P.A.; Lyalikova, R.Yu.; Radautsan, 
S.1.; Tsurkan, V.V. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvenny| 
Nauchno-lssledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-matenals. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. BARIUM OXIDES/crystal growth; BARIUM 
OXIDES/crystal lattices; BARIUM OXIDES/type-ii superconductors; 
COPPER OXiIDES/crystal growth; COPPER OXIDES/crystal 
lattices; COPPER OXIDES/type-ii superconductors; TYPE-II SU- 
PERCONDUCTORS/crystal growth; YTTRIUM OXIDES/type-ii 
superconductors; CHEMICAL PREPARATION; LATTICE PARAME- 
TERS; MONOCRYSTALS; VALENCE 


17895 (INIS-SU-228/A, pp. 183) Charge states of copper 
and oxygen in YBa2Cu,07_,-ceramics. Zakharchuk, N.F. (AN 
SSSR, Novosibirsk (USSR). Inst. Neorganicheskoj Khimii); 
Kravchenko, V.S.; Chuchalina, L.S.; Gromilov, S.A.; Romanenko, 
A.l.; Razlevinskaya, O.V. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 





Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; YTTRIUM OXIDESA/ype-ii super- 
conductors; CHEMICAL REACTION KINETICS; CRYSTAL 
LATTICES; ELECTROCHEMISTRY; TRANSITION TEMPERA- 
TURE 


17896 (INIS-SU-228/A, pp. 184) Charge states of copper 
and oxygen in BaCuO»,,, Ba(CuO,)ocenter dotxH.0 and super- 
conducting phase YBajCu307_,. Zakharchuk, N.F. (AN SSSR, 
Novosibirsk (USSR). Inst. Neorganicheskoj Khimii); Kamarzin, A.A.; 
Kononova, N.G.; Trushnikova, L.N.; Stonoga, Yu.A. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvennyj Nauchno-lssiedovatel’skij i Proektnyj 
Inst. Redkometallicheskoj Promyshlennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404-: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BARIUM OXIDES/chemical properties; BARIUM 
OXIDES/type-ii superconductors; COPPER OXIDES/chemical 
properties; COPPER OXIDES/type-ii superconductors; COP- 
PER OXIDES/valence; YTTRIUM OXIDES/chemical properties; 
YTTRIUM OXIDES/type-ii superconductors; CHEMICAL COM- 
POSITION; CHEMICAL REACTION KINETICS; VALENCE; 
ELECTROCHEMISTRY 


17897 (INIS-SU-228/A, pp. 185) Peculiarities of the chemi- 
cal bond and composition analysis of HTSC-materials. Kodess, 
B.Ya.; Kulysov, N.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR); Moskovskij Gosudarstvenny| 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. TYPE-I1 SUPERCONDUCTORS/chemical bonds; 
TYPE-I| SUPERCONDUCTORS /stoichiometry; CRYSTAL STRUC- 
TURE; LATTICE PARAMETERS; STABILITY; STOICHIOMETRY 


17898 (INIS-SU-228/A, pp. 186) Manifestation of nondirec- 
tional d-bond and electron shell collapse in the spectra of 
thallium- and bismuth-containing media. Belyj, M.U. (Kievskij 
Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); Okhrimenko, B.A.; 
Yablochkov, S.M. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BISMUTH COMPOUNDS/electronic structure; 
BISMUTH COMPOUNDSAype-ii superconductors; THALLIUM 
COMPOUNDS/electronic structure; THALLIUM COMPOUNDS/ 
type-ii superconductors; ABSORPTION SPECTRA; CATIONS; 
CHEMICAL BONDS; D STATES 


17899 


(INIS-SU-228/A, pp. 189) Thermal behaviour of cop- 
per nitrate during the synthesis of YBa,Cu,0,_; compound 
from a nitrate salt mixture. Kulakov, A.B. (Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR)); Tesker, A.M.; Mazo, G.N.; 


Sipachev, V.A.; Tret'yakov, Yu.D. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssiedovatel'skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshiennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-materials. 
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Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
NITRATES/pyrolysis; COPPER OXIDES/type-ii superconductors; 
TYPE-I| SUPERCONDUCTORS/chemical preparation; YTTRIUM 
OXIDES/type-ii superconductors; CHEMICAL REACTION KI- 
NETICS; PYROLYSIS; INFRARED SPECTRA; REACTION 
INTERMEDIATES 


17900 (INIS-SU-228/A, pp. 190) Study of the composition 
of gaseous products of YBa,Cu,0,_, thermal dissociation 
and the starting materials for its synthesis. Belyaev, V.N. 
(Gosudarstvenny} Nauchno-|ssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshiennosti, Moscow (USSR)); Elyutin, A.V.; 
Karpov, Yu.A.; Glavin, G.G.; Kareva, E.N. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-issledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshiennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/pyrolysis products; BARIUM 
OXIDES/type-ii superconductors; COPPER OXIDES/pyrolysis 
products; COPPER OXIDES /type-ii superconductors; TYPE-Ii SU- 
PERCONDUCTORS/pyrolysis products; YTTRIUM OXIDES/ 
pyrolysis products; YTTRIUM OXIDES/ype-ii superconductors; 
CARBON DIOXIDE; MASS SPECTROSCOPY; OXYGEN; PY- 
ROLYSIS; QUANTITATIVE CHEMICAL ANALYSIS; VAPOR 
PRESSURE; WATER VAPOR 


17901 (INIS-SU-228/A, pp. 100) Microstructure and elemen- 
tary composition of Bi,SrzCa,;Cu,O, ceramics. Mazurenko, 
A.M. (AN Belorusskoj SSR, Minsk (Byelorussian SSR). Inst. Fiziki); 
Dobryanskij, V.M.; | Mbhalishevskij, V.F.; Korshunov, A.N.; 
Smol'yaninova, Eh.A.; Belyaeva, A.K.; Ges’, Zh.A. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvenny} Nauchno-issiedovatel’skij i Proektny} 
Inst. Redkometallicheskoj Promyshiennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404—: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. Alil-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 fig. BISMUTH OXIDES/type-ii superconduc- 
tors; CALCIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; STRONTIUM OXIDES/type-ii 
superconductors; TYPE-I} SUPERCONDUCTORS /chemical prepa- 
ration; TYPE-I| SUPERCONDUCTORS/microstructure; CERAMICS; 
CHEMICAL COMPOSITION; SPATIAL DISTRIBUTION; Ml- 
CROSTRUCTURE 


17902  (INIS-SU-228/A, pp. 136) Effect of intercalation and 
degradation on the structure and superconducting properties 
of high-temperature superconductors. Lavrov, A.N. (AN SSSR, 
Novosibirsk (USSR). Inst. Neorganicheskoj Khimii); Blinov, A.G.; 
Varlamov, Yu.D. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssiedovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materiais. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BISMUTH OXIDES/ype-ii 
TYPE-Il SUPERCONDUCTORS /hydrolysis; TYPE-Il SUPER- 
CONDUCTORS/microstructure; TYPE-I| SUPERCONDUCTORS/ 
superconductivity; YTTRIUM OXIDES/type-ii superconductors; 
CLATHRATES; LITHIUM COMPOUNDS; ORGANIC SOLVENTS; 
PHASE STUDIES; HYDROLYSIS; MICROSTRUCTURE; SUPER- 
CONDUCTIVITY; WATER VAPOR 


superconductors; 
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17903 (INIS-SU-228/A, pp. 145) Complex X-ray spectro- 
scopic and x-ray photoelectron study of YBagCu,07_; with 6 
values ranging from 0.1 to 0.9. Ehrenburg, S.B. (AN SSSR, 
Novosibirsk (USSR). Inst. Neorganicheskoj Khimii); Khudorozhko, 
G.F.; Asanov, |.P.; Bauok, N.V.; Mazalov, L.N.; Gromilov, S.A.; 
Kravchenko, V.S. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya: Gosudarstvennyj 
Nauchno-Issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/type-ii superconductors; COPPER OXIDES/valence; 
TYPE-I| SUPERCONDUCTORS /stoichiometry; YTTRIUM OXIDES/ 
type-ii superconductors; CERAMICS; CHEMICAL STATE; VA- 
LENCE; ELECTRON SPECTRA; ELECTRONIC STRUCTURE; 
STOICHIOMETRY; X-RAY SPECTRA 


17904 (INIS-SU-228/A, pp. 150) Copper valency states and 
phase transformations in YBa2Cu30¢, 95: optical study. Ere- 
menko, V.V. (AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). 
Fiziko-Tekhnicheskij Inst. Nizkikh Temperatur); Beznosov, A.B.; 
Ushakov, V.A.; Prokhvatilov, A.l.; Zentko, A. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-issledovatel’skij i Proektnyj Inst. Red- 
kometallichesko} Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 fig. BARIUM OXIDES/type-ii superconductors; 
COPPER OXIDES/type-ii superconductors; COPPER OXIDES/ 
valence; TYPE-I| SUPERCONDUCTORS /phase transformations; 
YTTRIUM OXIDES/type-ii superconductors; VALENCE; LOW 
TEMPERATURE; PERMITTIVITY; POLYCRYSTALS; VISIBLE 
SPECTRA 


17905 


(INIS-SU-228/A, pp. 155) §-Cu NQR spectrum in 
superconducting state of YBajCu,0,. Matukhin, V.L. (AN 
SSSR, Kazan (USSR). Fiziko-Tekhnicheskij Inst.); Kukovitskij, E.F.; 
Lejtus, G.M.; L'vov, S.G.; Safin, 1.A.; Shamraj, V.F. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 


Khimiya; Gosudarstvennyj Nauchno-lssiedovatel'skij i Proektnyj 
Inst. Redkometallicheskoj Promyshlennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(in Russian). (CONF-8904404-: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 1. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. 1 fig. BARIUM OXIDES/type-ii 
superconductors; COPPER OXIDES/type-ii superconductors; 
TYPE-Il SUPERCONDUCTORS /chemical preparation; TYPE-II SU- 
PERCONDUCTORS/nuclear quadrupole resonance; YTTRIUM 
OXIDES/ype-ii superconductors; COPPER 63; COPPER 65; IM- 
PURITIES; SPECTRA; STOICHIOMETRY 


17906 (INIS-SU-228/A, pp. 156) Preparation, structure and 
properties of a new modification of BaCuzS2. Savel'eva, M.V. 
(AN SSSR, Novosibirsk (USSR). Inst. Neorganicheskoj Khimii); 
Trushnikova, A.A.; Kamarzin, A.A.; Alekseev, V.I.; Bajdina, 1.A.; 
Borisov, S.V.; Gromilov, S.A.; Blinov, A.G. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
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Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. BARIUM SULFIDES/chemical preparation; 
BARIUM SULFIDES/electric conductivity; BARIUM SULFIDES/ 
tetragonal lattices; COPPER SULFIDES/chemical preparation; 
COPPER SULFIDES/electric conductivity, COPPER SULFIDES/ 
tetragonal lattices; DENSITY; LATTICE PARAMETERS; MELTING 
POINTS; SPACE GROUPS; TYPE-Ii SUPERCONDUCTORS 


17907 (INIS-SU-228/A, pp. 162) Synthesis, sintering and 
microstructure study of La, gSto »>CuO,-ceramics. Pakholkov, 
V.S. (Ural’skij Politekhnicheskij Inst., Sverdlovsk (USSR)); Ko- 
rnilova, V.T.; Ujmin, S.M. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 17. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. CERAMICS/chemical preparation; CE- 
RAMICS/microstructure; CERAMICS/sintering; CUPRATES/ 
ceramics; LANTHANUM COMPOUNDS/ceramics; STRONTIUM 
COMPOUNDS/ceramics; ACTIVATION ENERGY; CERAMICS; MI- 
CROSTRUCTURE; SINTERING; COPRECIPITATION; CUPRATES; 
DENSITY 


17908 (INIS-SU-228/A, pp. 164) Study of the influ- 
ence of copper oxide dispersity and synthesis features 
on electrophysical characteristics of Y-Ba-Cu-O-ceramics. 
Gal’chinetskaya, Yu.L. (AN Ukrainskoj SSR, Kharkov (Ukrainian 
SSR). Fiziko-Tekhnicheskij Inst. Nizkikh Temperatur); Gritsina, V.T.; 
Dobrotvorskaya, M.V.; Molodtsov, S.L.; Ovsyannikova, 0O.1.; 
Pershin, V.F.; Poltoratskij, Yu.B. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj} Nauchno-lssledovatel'skij i Proektny) Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (In Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BARIUM OXIDES/type-ii superconductors; COPPER 
OXIDES/particle size; COPPER OXIDES/type-ii superconductors; 
TYPE-Il SUPERCONDUCTORS/chemical preparation; TYPE-II SU- 
PERCONDUCTORS/electrical properties; YTTRIUM OXIDES/type-ii 
superconductors; CERAMICS; CHEMICAL COMPOSITION; DIS- 
PERSIONS; MICROSTRUCTURE 


17909 (INIS-SU-228/A, pp. 172) Feasibility study of the 
preparation of monophase superconducting compounds in the 
Bi-Sr-Ca-Cu-O system. Alekhina, T.F.; Dejneka, T.G.; Dubonosov, 
V.P.; Itskovich, R.Yu.; Korshikova, T.I.; Matejchenko, P.V.; 
Meshkova, O.V.; = Salijchuk, E.K. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshiennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 1. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BISMUTH OXIDES/type-ii superconductors; CAL- 
CIUM OXIDES/ype-ii superconductors; COPPER OXIDESAype-ii 
superconductors; STRONTIUM OXIDES/ype-ii superconductors; 
TYPE-Ii SUPERCONDUCTORS /chemical preparation; TYPE-II SU- 
PERCONDUCTORS/phase studies; CHEMICAL COMPOSITION; 
HEAT TREATMENTS; QUANTITY RATIO; TRANSITION TEMPER- 
ATURE 


17910 
pounds: 


(INIS-SU-243) Thermodynamics of chemical com- 
Interinstitute collection. Ministerstvo Vysshego i 





Srednego Spetsial’nogo Obrazovaniya RSFSR, Moscow (USSR); 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988 88p. (In 
Russian). Order Number DE91003094. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Individual papers in scope for the database are processed sepa- 
rately. 


17911 (INIS-SU-243, pp. 5-6) Thermodynamic properties of 
germanium tetraiodide. Zelenina, L.N. (AN SSSR, Novosibirsk 
(USSR). Inst. Neorganicheskoj Khimii); Chusova, T.P.; Amitin, 
E.B.; Minenkov, Yu.F.; Stenin, Yu.G.; Titov, V.A. Ministerstvo 
Vysshego i Srednego Spetsial’nogo Obrazovaniya RSFSR, 
Moscow (USSR); Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. 88p. (In Russian). In Thermodynamics of chemical 
compounds: Interinstitute collection. Order Number DE91003094. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Methods of low-temperature adiabatic calorimetry, mixing 
calorimetry and static method for vapor pressure measurement 
were used to determine absolute entropy, heat capacity, enthalpy 
and phase transformation temperatures of crystalline, liquid and 
gaseous germanium tetraiodide. Thermodynamic characteristics of 
the process of germanium tetraiodide dissociation in gaseous 
phase were determined as well. Standard values of heat capacity, 
entropy and enthalpy at 298.15 K were equal to 130.34+-0.13, 
271.5+-0.3 J/(molcenter dotK) and 30675+-31 J/mol respectively. 4 
refs.; 1 tab. 


17912 (INIS-SU-243, pp. 6-8) Heat capacity and enthalpy of 
oxides of alkaline earth metals in solid and liquid states. En- 
thalpy, entropy and melting temperature. Chekhovskoj, V.Ya. 
(AN SSSR, Moscow (USSR). Inst. Vysokikh Temperatur); Irgashov, 
Kh.; Tarasov, V.D. Ministerstvo Vysshego i Srednego Spetsial’nogo 
Obrazovaniya RSFSR, Moscow (USSR); Gor’kovskij Gosu- 
darstvennyj Univ., Gorki (USSR). 1988. 88p. (In Russian). In 
Thermodynamics of chemical compounds: Interinstitute collection. 
Order Number DE91003094. Source: OSTI; NTIS (US Sales Only); 
INIS. 

High-temperature investigations of Cp heat capacity and AH en- 
thalpy of SrO strontium oxide were conducted. Enthalpy of solid 
SrO was obtained in 1180-2785 K range and in liquid phase - in 
2821-2943 K range. Value of melting point T=2805 K. Melting en- 
thalpy - 80.95 kJ/mol, melting entropy - 28.8 J/(molcenter dotK). 
For the liquid state in 2805-2950 K range heat capacity was equal 
to 73.12 J/(molicenter dotK). 


17913 (INIS-SU—243, pp. 9-10) Formation enthalpy of nega- 
tive ions of chromium, molybdenum and tungsten oxides. 
Rudnyj, E.B. (Moskovskij Gosudarstvennyj Univ., Moscow (USSR)); 
Vovk, O.M.; Kajbicheva, E.A.; Sidorov, L.N. Ministerstvo Vysshego 
i Srednego Spetsial’nogo Obrazovaniya RSFSR, Moscow (USSR); 
Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. 88p. (In 
Russian). In Thermodynamics of chemical compounds: Intennsti- 
tute collection. Order Number DE91003094. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Method of ion-molecular equilibria was used to determine forma- 
tion enthalpy of negative ions of oxygen-containing compounds of 
chromium, molybdenum and tungsten. lons of XO3~, XO,~, 
M3X20g~ (X=Mo, W; M=Li-Cs) type were revealed in saturated 
vapor at 1100-1500 K. Enthalpies of 19 reactions with participation 
of these ions were calculated on the basis of equilibrium constants 
of these reactions; formation enthalpies were calculated with ac- 
count of another 14 reactions. Affinity to electron was calculated for 
CeO3, MoO, and WO; oxides. 2 refs.; 2 tabs. 


17914 (INIS-SU-243, pp. 16-18) Calorimetry of reactions 
with fluorine in bomb. Formation enthalpy of graphite-like, cu- 
bic and wurtzite-like boron nitride. Leonidov, V.Ya. (AN SSSR, 
Moscow (USSR). Inst. Vysokikh Temperatur); Timofeev, 1.V.; 
Solozhenko, V.L. Ministerstvo Vysshego i Srednego Spetsial’nogo 
Obrazovaniya RSFSR, Moscow (USSR); Gor’kovskij Gosu- 
darstvennyj Univ., Gorki (USSR). 1988. 88p. (In Russian). In 
Thermodynamics of chemica! compounds: Interinstitute collection. 
Order Number DE91003094. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Determination of formation enthalpy of graphite-like boron nitride 
was conducted by the method of fluorine calorimetry for the pur- 
pose of testing reliability of developed methods of fluorination of 
dense BN modifications. BF; compound was revealed in fluorina- 
tion reaction products. Enthalpy of its formation was used to 
calculate formation enthalpy of graphite-like BN - A;H°=-250.6 +- 
2.1 kJ/mol. Formation enthalpy of cubic (-16.2 +- 3.0 kJ/mol) and 
wurtzide-like (-12.6 +- 3.1 kJ/mol) modifications from graphite-like 
boron nitride was calculated according to thermochemical data. It 
was established that at 101.3 kPa in 0-1570 K range BN cubic 
modification was stable one. 10 refs. 


17915 (INIS-SU-243, pp. 18-20) Low-temperature heat ca- 
pacity of borides of transition and rare earth metals. Bolgar, 
A.S. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Problem Ma- 
terialovedeniya); Blinder, A.V.; Muratov, V.B. Ministerstvo 
Vysshego i Srednego Spetsial’nogo Obrazovaniya RSFSR, 
Moscow (USSR); Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. 88p. (In Russian). In Thermodynamics of chemical 
compounds: Interinstitute collection. Order Number DE91003094. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Adiabatic method was used to study heat capacity of borides of 
transition and rare earth metals at 60-300 K, as well as to specify 
heat capacity values for transition metal diborides. It was estab- 
lished that gram-atomic heat capacity of borides of one metal at 
steady temperature decreased linearly with increase of specific 
boron content in compound. The level of low-temperature heat 
capacity of isostructural borides is determined by the degree of d- 
band occupation for transition metals and of f-band occupation -for 
rare earth metals, as well as by the value of the main quantum 
number of their valent electrons. Characteristic temperatures and 
basic thermodynamic functions of borides under standard condi- 
tions were calculated. 6 refs.; 2 tabs. 


17916 (INIS-SU-243, pp. 22-24) Thermodynamics of struc- 
tural vacancies in nonstoichiometric compounds. Gusev, A.. 
(AN SSSR, Sverdlovsk (USSR). Inst. Khimii). Ministerstvo 
Vysshego i Srednego Spetsial’nogo Obrazovaniya RSFSR, 
Moscow (USSR); Gor’kovskij Gosudarstvenny} Univ., Gorki 
(USSR). 1988. 88p. (In Russian). In Thermodynamics of chemical 
compounds: Interinstitute collection. Order Number DE91003094. 
Source: OST!; NTIS (US Sales Only); INIS. 

Consideration is given to results of experimental and theoretical 
thermodynamic investigations into nonstoichiometric compounds of 
transition metals-nonstoichiometric compounds of intercaiation 
phase type - MCy carbides, MNy nitrides, MOy oxides (y < 1.0: M- 
Ti, Zr, Hf,V, Nb, Ta, Mo, W). Composition of nonstoichiometric 
compounds is noted for the presence of structural vacancies in 
them, producing effect on properties. It is shown that energy of va- 
cancy formation depends on their concentration and is equal to 
0.2-1.8 eV (depending on compound composition). Change of free 
energy, resulted from vacancy formation, is conditioned greatly by 
change of vibrational entropy. 4 refs. 


17917 (INIS-SU-243, pp. 25-26) Thermochemistry of di- 
alkylborates. Vorob’eva, V.P. (AN SSSR, Moscow (USSR). Inst. 
Khimicheskoj Fiziki); Miroshnichenko, E.A. Ministerstvo Vysshego i 
Srednego Spetsial’nogo Obrazovaniya RSFSR, Moscow (USSR); 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. 88p. (In 
Russian). In Thermodynamics of chemical compounds: Interinsti- 
tute collection. Order Number DE91003094. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A study was made on boron complexes, formed in result of boric 
acid interaction with polyols and alkalis in aqueous and nonaque- 
ous media. Common technique for investigation was developed for 
all examined compounds: microcalorimeter measurement of ther- 
mal effects of hydrolysis reactions in hydrochloric acid and 
dissolution reactions of hydrolysis products under the same condi- 
tions. Formation enthalpies of compounds, combustion enthalpies, 
detachement enthalpy of crystallization water and other parameters 
were determined. 1 tab. 


17918 (INIS-SU-243, pp. 27-29) Thermodynamics of alkyl 
and vinyl compounds of selenium and tellurium. Rabinovich, 
1.B. (Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). Nauchno- 
Issledovatel’skij Inst. Khimii); Zorin, A.D.; Tel’noj, V.1.; Shejman, 
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M.S. Ministerstvo Vysshego i Srednego Spetsial’nogo Obrazo- 
vaniya RSFSR, Moscow , (USSR); Gor'kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. 88p. (in Russian). In Thermodynamics 
of chemical compounds: Interinstitute collection. Order Number 
DE91003094. Source: OSTI; NTIS (US Sales Only); INIS. 

A study was made on temperature dependence of heat capacity 
of methyl, ethyl and vinyl compounds of selenium and tellurium in 
6-310 K range, cambustion enthalpies were determined. Thermo- 
dynamic functions of studied compounds, their formation enthalpies 
and average enthalpies of breaking bonds. formed by selenium 
and tellurium were calculated. Temperatures, enthalpies and en- 
tropies of melting were determined. Analysis of solid combustion 
products of tellurium compounds showed, that the last ones repre- 
sented tetragonal tellurium dioxide with impurity of orthorhombic 
modification. Divinyltellurium ability to vitrification was revealed. 
Dimethyl- and diethyltellurium were characterized by polymorphism. 
1 ref.; 1 tab. 


17919 (INIS-SU-243, pp. 45-46) Investigations of phase 
equlibrium in systems formed by chalcogenides’of copper and 
silver. Burkhanov, A.S. (Moskovskij Inst. Ehlektronnoj Tekhniki, 
Moscow (USSR)). Ministerstvo Vysshego i Srednego Spetsial’nogo 
Obrazovaniya RSFSR, Moscow (USSR); Gor’kovskij Gosu- 
darstvennyj Univ., Gorki (USSR). 1988. 88p. (in Russian). In 
Thermodynamics of chemical compounds: Interinstitute collection. 
Order Number DE91003094. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Investigation of the character of phase equilibrium in systems, 
formed by copper and silver chalcogenides was conducted. It is 
shown that cross-sections of CugTe-CuzS, CuzTe-Cu2Se, AgeTe- 
Age2S, Agz2Te-Ag2zSe, CuzTe-AgoTe are guasibinary ones, and 
phase equilibria in studied systems at high temperatures are de- 
scribed by phase diagrams with nonlimited mutual solubility both in 
liquid and solid states. Solid solutions are referred to solutions of 
the third type with the common minimum on liquidus and sdlidus 
curves. 4 refs.; 1 tab. 


17920 (INIS-SU-243, pp. 62-64) Thermodynamics of disso- 
ciation and solvation of 1-1 electrolytes in a wide range of 
temperature in nonaqueous and mixed solvents. V'yunnik, |.N. 
(Khar’kovskij Gosudarstvennyj Univ., Kharkov (Ukrainian SSR)); 
Gubskij, S.M.; Ivanova, E.F. Ministerstvo Vysshego i Srednego 
Spetsial'nogo Obrazovaniya RSFSR, Moscow (USSR); Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. 88p. (In Russian). In 
Thermodynamics of chemical compounds: Interinstitute collection. 
Order Number DE91003094. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Thermodynamic functions of dissociation of Lil, Nal and KI io- 
dides in n-alcohols were defermined in 278-425 K range; Nal, Ki, 
Rbl, Cs! iodides in n-propanol - in 200-368 K range; CsCl chloride 
in ethylene glycol - in 278-448 K range. Thermodynamic functions 
of dissociation were calculated according to values of dissociation 
constants and their temperature dependences. Methods of statisti- 
cal physics were used for description of phenomena of ionic 
dissociation. Thermodynamic values increase monotonously with 
growth of temperature, length of hydrocarbon radical of alcohol and 
with decrease of ion radius. Correlation between the nearest ion 
solvation and the degree of solvent molecule bonding with each 
other was established. 4 refs. 


17921 
problems and peculiarities of thermochemical study. 
Gal'chenko, G.L. (Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR)); Paviovich, V.K.; Tamm, N.B.; Brykina, E.P. Ministerstvo 
Vysshego i Srednego Spetsial'nogo Obrazovaniya RSFSR, 
Moscow (USSR); Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. 88p. (In Russian). In Thermodynamics of chemical 
compounds: Interinstitute collection. Order Number DE91003094. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Organic boron chemistry is a new important and promising field. 
Organic boron compounds (OBC) are used in heat resistant and 
superstrong polymers, compositions for radiation protection, enter 
the composition of high-energy fuels etc. Study of thermodynamic 
Properties of OBC is of great importance for promoting their intro- 
duction. The most complicated stage of investigations lies in 
determination of combustion enthalpies of carboranes and their 
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derivatives. OBC combustion is characterized by the following pe- 
culiarities: presence of the side reaction of thermal decomposition 
with free boron detachment and account of corection for partial dis- 
solution of boric acid-final product of boron combustion. 2 refs. 


17922  (INT-199/l, pp. 43-52) "C and tritium isotope effects 
and tritium isotopic exchanges studies in oxidation reactions 
of labelled propionates. Zielinski, M. (Uniwersytet Jagiellonski, 
Cracow (Poland). Inst. Chemii). Institute of Physics and Nuclear 
Techniques, Cracow (Poland). 1986. (in Polish). (CONF-8509466-: 
Polish symposium on development and application of isotopic 
methods in engineering and technology, Zakopane (Poland), 11-14 
Sep 1985). In Development and application of isotopic methods in 
engineering and technology: Measurement methods. Proceedings 
of the Polish symposium, 11-14 September 1985, Zakopane. 94p. 
Order Number DE91630861. Source: OSTI; NTIS (US Sales Only); 
INIS. 

14C and tritium kinetic isotope effect in the oxidation. of the propi- 
onate labelled with tritium in alpha position, with permanganate 
and manganate in water solutions of sodium hydroxide as well as 
the tritium isotopic exchange between the propionate tritiated in al- 
pha position and water solutions of NaOH are studied. 18 refs., 2 
tabs. (A.S.). 


17923 (IS-T-1449, pp. 37-59) Fluorescence-detected cir- 
cular dichroism for on-column detection in _ capillary 
electrophoresis. Ames Lab., IA (USA). Jan 1991. In Enhanced 
selectivity and detectability in absorption and fluorescence methods 
based on polarization modulation. 131p. Source: OSTI; NTIS. 
More sensitive methods of detection are needed for the rapidly 
advancing and expanding fields related to biology and medicine; 
and since many biomolecules are inherently chiral, the interest has 
focused on methods that take advantage of this chirality. 
Fluorescence-detected circular dichroism (FDCD) is one such 
method. The results of work undertaken to demonstrate the suc- 
cessful application of on-column FDCD in capillary electrophoresis 
(CE) and to show improved limits of detection and better discrimi- 
nation of artifact signals are reported. The two test compounds 
used in this work were optically active riboflavin and optically inac- 
tive fluorescence. The work described here demonstrated the 
measurement of an optical active signal for the smallest volume 
and smallest absolute quantity of any chemical species. 5 figs. 


17924 (IS-T-1449, pp. 60-113) Refinements in FDCD/FL-CE 
and preliminary analysis of amino acids. Ames Lab., IA (USA). 
Jan 1991. In Enhanced selectivity and detectability in absorption 
and fluorescence methods based on polarization modulation. 
131p. Source: OSTI; NTIS. 

Much work to achieve reproducibility in chemical analyses using 
simultaneous on-column detection in capillary electrophoresis (CE) 
by fluorescence detected circular dichroism (FDCD) and direct fluo- 
rescence (FL) has been done, and the results are reported herein. 
Several instrumental improvements are described and illustrated. 
These encompass both optical and electrical improvements. The 
method of FCDC/FL-CE was applied to the determination of deriva- 
tized amino acids. Since few of the common amino acids have 
intrinsic fluorescence, FDCD analysis requires derivatization of the 
amino acids with a fluorescent tag molecule. For this work fluores- 
cence isothiocyanates (FTC) was chosen as the chromopheric 
derivatizing agent for the amino acids. The results of this work 
show that improvements are necessary before the detector can be 
used for conclusive identification of amino acids; however, it has 
been shown that FDCD can give useful information about optical 
activity for less that 50 fmol of FTC-amino acids. 12 figs., 2 tabs. 


17925 (IS-T-1449, pp. 114-116) Future directions. Ames 
Lab., IA (USA). Jan 1991. In Enhanced selectivity and detectability 
in absorption and fluorescence methods based on polarization 
modulation. 131p. Source: OSTI; NTIS. 

Limitations of the fluorescence-detected circular dichroism 
(FDCD) for on-column detection in capillary electrophoresis (CE) 
has been pointed out previously. Preservation of polarized purity is 
a special challenge when curved optical surfaces are present and 
tight focusing is required, but technological advances in microposi- 
tioning may prove beneficial for on-column FDCD. The area of 





applications of on-column FDCD need to be widened, and investi- 
gation of uv laser sources is in order. The applications of this 
method to peptides and proteins should be investigated. This 
method may also be applied to the determination of pharmaceuti- 
cals, many of which are chiral. 


17926 (KAERI/RR-829/89) A study on the adsorption char- 
acteristics of filtering materials. Kim, You Sun (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)); Kang, Hee 
Suck. Korea Atomic Energy Research Inst., Daeduk (Republic of 
Korea). Jan 1990. 124p. (In Korean). Order Number DE91629040. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A convenient procedure for preparing mono alkyl iodides of 
TEDA and piperazine was eatablished, and their reactivities with 
methyl! iodide in presence of alcoholic solvent systems showed a 
high reactivity suitable to be used as an impregnant of the acti- 
vated carbon for nuclear applications. Impregnated active carbons 
with these chemicals were examined to confirm their adsorption ca- 
pacities with gaseous methyl iodide at both 30 deg C and 80 deg 
C, which could reveal efficient adsorption capacities in the range of 
the impregnation weight percentage of more than 2.0 and less than 
4.0. Penetration ratio of these impregnated cabon samples with ra- 
dio active methyl iodide could show the resembled results as 
above. Impregnated carbon samples did not deteriorate upon the 
prolonged exposure in a humid air flow (RH > 90 %) at 80 deg C 
and therefore they were feasible to be used as the carbon filter 
media of the ESP system of a nuciear power plant. Especially, 
ethyl iodide of TEDA could show the best performances. (author). 


17927 (KAERI/RR-835/89) Study of ion separation through 
solid-supported liquid membrane. Kang, Young Ho (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of Korea)); Kim, 
Jung Do; Kim, Kyoung Ho. Korea Atomic Energy Research Inst., 
Daeduk (Republic of Korea). Jan 1990. 50p. (in Korean). Order 
Number DE91629041. Source: OSTI; NTIS (US Sales Only); INIS. 

The membranes used in this study consist of a microporous 
polymeric support with the solvent contraining alamine 336, Tri-N- 
Octyl phosphine oxide, Tri-N-butyl phosphate, Di-(2-ethylhexyl) 
phosphoric acid as a carrier within the pores by the capillary 
forces. When this liquid membrane is interposed between aqueous 
feed and product solutions, the carrier serving as a complexing 
agent, can pick up the uranium ions on the feed side of the mem- 
brane and carry them across the membrane by diffusion. In this 
study, the uranium flux through the solid-supported liquid mem- 
brane was analyzed as a function of carrier concentration and 
acidity of the feed solution for the carrier species. Also, the Gel- 
liquid extraction of uranium ions from aqueous solution was 
performed. The adsorbents were prepared by casting the polymer 
solution composed of polyvinyl chloride, TOPO, and additions. The 
extraction of uranyl nitrate ions has been investigated as a function 
of TOPO/PVC ratio, evaporation time, and the stability. The results 
show that is maybe possible to develop an alternative uranium pu- 
rification process. (author). 


17928 (LBL-—29270) Intertacial reactions between thin films 
of Co and InP(100). Ben-Tzur, M.; Yu, K.M.; Haller, E.E. Lawrence 
Berkeley Lab., CA (USA). Nov 1990. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00098. (CONF- 
901105-120: Fall meeting of the Materials Research Society 
(MRS), Boston, MA (USA), 24 Nov - 1 dec 1990). Order Number 
DE91011910. Source: OSTI; NTIS; GPO Dep. 

The interfacial reactions between thin films of Co and single 
crystal InP have been studied. The reaction between the Co and 
the InP substrate already start in the as-deposited state to form In 
and P rich compounds. During annealing at 250°C for 30 min., 
phase separation takes place. In addition to unreacted Co, we find 
Co rich compounds, a Co-P compound in contact with the sub- 
strate, and Co-in compound in contact with the metal layer. The 
general morphology appears to be stable up to 500°C. At higher 
temperatures (500-600°C) P is released from the substrate. CoP,, 
CoP, Colna and In were detected by x-ray diffraction. At this 
stage the reaction is no longer uniform. 9 refs., 4 figs. 


17929 (LBL-29862) Thin film alloys on semiconductor sub- 
strates. Olson, D.A. (Lawrence Berkeley Lab., CA (USA)); Yu, 
K.M.; Washburn, J.; Sands, T. Lawrence Berkeley Lab., CA (USA). 
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Nov 1990. 7p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC03-76SF00098. (CONF-901105—123: Fall meet- 
ing of the Materials Research Society (MRS), Boston, MA (USA), 
24 Nov - 1 dec 1990). Order Number DE91012355. Source: OSTI; 
NTIS; GPO Dep. 

The interactions between Pt thin films and Ins3Ga47As have 
been studied. An important result is that the reaction kinetics devi- 
ate from those of other metal/compound semiconductor reactions. 
The kinetics can be divided into two stages, where the reaction 
slows by a factor of 5 after ~60 minutes of annealing at 400 °C. In 
addition, Auger depth-profiling indicates that an In-rich layer devel- 
ops at the reacted layer/substrate interface. 11 refs., 4 figs. 


17930 (LBL-30381) Self-cleaving RNA: Characterization of 
a tamily of hammerhead self-cleaving ribonucleic acids by 'H 
NMR spectroscopy. Caviani, A.M. Lawrence Berkeley Lab., CA 
(USA). Aug 1990. 292p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC03-76SFO00098. Order Number 
DE91011831. Source: OSTI; NTIS; GPO Dep. 

Nucleic acid structure can be examined on two levels; macro- 
scopic and microscopic. Macroscopically the structure of a 
particular nucleic acid correlates with its function within the cell. It 
is also found as double stranded helices, but in addition can adopt 
a more globular form; short double helical domains connected by 
single stranded regions. However different the macroscopic struc- 
ture of nucleic acids, all are assembled from essentially the same 
microscopic building blocks. These building blocks of nucleic acids 
possess properties which are useful to NMR spectroscopists. Labile 
protons which can be observed under the conditions of hydrogen 
bonding are exemplified by the imino protons of the building blocks 
thymidine, uracil, and guanine. These protons are involved in a hy- 
drogen bond when G, T, and U are paired with their corresponding 
partners in the Watson-Crick geometry. The imino protons of single 
stranded regions are generally not protected from exchange, and 
are not observed. NMR spectroscopy of the imino protons can fur- 
nish information about the tertiary, as well as the secondary, 
structure of a ribonucleic acid. Certainly the availability of the tRNA 
crystal structure simplified the assignment task for the NMR spec- 
troscopists studying this molecule. Armed with this information, the 
spectroscopists, in a sense, already knew what to look for. In the 
absence of a crystal structure, one must be able to assign sec- 
ondary and tertiary interactions whose origins are unknown. Finally, 
the motivation for the work in this thesis becomes clear; to study 
the structure of an RNA, in the absence of crystallographic infor- 
mation, not only to learn about the particular species under study, 
but also to begin laying a foundation for the general application of 
NMR spectroscopy to the study of relatively large RNA molecules. 


17931 Hydrogenation using hydrides and acid. Bullock, R.M. 
To Dept. of Energy. 13 Dec 1989. USA Patent patent application 7- 
449,181. 21p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH00016. Order Number DE91011650. 
Source: OSTI; NTIS; GPO Dep. 

The present invention relates to a very rapid, non-catalytic pro- 
cess for hydrogenating unsaturated organic compounds that can 
be carried out at temperatures generally lower than previously uti- 
lized. In this process organic compounds which contain at least 
one reducible functional group are hydrogenated non-catalytically 
by reacting them with a hydride complex and a strong acid. The re- 
ducible functional group may be, for example, C=C, C-OH, C-O-C, 
or a strained cyclic structure. If the reactants are not mutually solu- 
ble, they are dissolved in an appropriate inert solvent. 3 tabs. 


17932 (SAND—90-2974C) Evaluation of alternative cleaners 
for solder flux and mold release removal. Lopez, E.P.; Peebles, 
D.E.; Reich, J.E.; Smith, M.E. Sandia National Labs., Albuquerque, 
NM (USA). [1991]. 41p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (CONF-910406-5: Spring 
meeting of the Materials Research Society (MRS), Anaheim, CA 
(USA), 29 Apr - 3 may 1991). Order Number DE91011947. 
Source: OSTI: NTIS; GPO Dep. 

As part of a solvent substitution program, an evaluation of se- 
lected alternative cleaners for sokder flux and mold release removal 
has been performed. Six cleaners were evaluated for their effi- 
ciency in removing a rosin mildly activated flux and a silicone mok 
release from copper, 17-4PH stainless steel, polyimide quartz glass 
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and tin-lead surfaces. A paraliel effort also studied deionized water 
removal of organic acid fluxes. Auger electron spectroscopy and X- 
ray photoelectron spectroscopy were used to determine relative 
elemental cleanliness of the outermost atomic layers. An Omega 
Meter Test was used to measure residual ionic contamination. Wa- 
ter drop contact angles were used to measure the effectiveness of 
silicone removal from Cu substrates. In most cases, the cleanli- 
ness levels were good to excellent. 10 refs., 8 figs., 19 tabs. 


17933 (SERI/TP—213-3608) Polymers as advanced materi- 
als tor desiccant applications: Progress report for 1989. 
Czanderna, A.W. Solar Energy Research Inst., Golden, CO (USA). 
Dec 1990. 88p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-83CH10093. Order Number DE90000389. 
Source: OSTI; NTIS; GPO Dep. 

This research is concerned with solid materials used as desic- 
cants for desiccant cooling systems (DCSs) that process water 
vapor in an atmosphere to produce cooling. Background informa- 
tion includes an introduction to DCSs and the role of the desiccant 
as a system component. The water vapor sorption performance cri- 
teria used for screening the modified polymers prepared include 
the water sorption capacity from 5% to 80% relative humidity 
(R.H.), isotherm shape, and rate of adsorption and desorption. 
Measurements are presented for the sorption performance of modi- 
fied polymeric advanced desiccant materials with the quartz crystal 
microbalance. lsotherms of polystyrene sulfonic acid (PSSA) taken 
over a 5-month period show that the material has a dramatic loss 
in capacity and that the isotherm shape is time dependent. The ad- 
sorption and desorption kinetics for PSSA and all the ionic salts of 
it studied are easily fast enough for commercial DCS applications 
with a wheel rotation speed of 6 min per revolution. Future activi- 
ties for the project are addressed, and a 5-year summary of the 
project is included as Appendix A. 34 refs., 20 figs., 3 tabs. 


17934 (SERI/TR-234-3610, pp. 8.1-8.6) Biodegradation of 
plastics. Rivard, C. (Solar Energy Research Institute, Golden, CO 
(USA)); Himmel, M.; Grohmann, K. Solar Energy Research Inst., 
Gokjen, CO (USA). Dec 1989. In Assessment of biobased materi- 
als. 175p. Order Number DE90000300. Source: OSTI; NTIS. 

As plastics have been developed to increase their stability, plas- 
tic refuse has become a major environmental concern. It is 
comparatively easy to dispose of natural or man-made materials, 
such as paper, cardboard, wood, glass and metals, but stabilized 
plastic formulations are water insoluble, nonbiodegradable, and 
often unsinkable when disposed of at sea. This environmental con- 
cern led to research interest in the 1960s into biodegradable 
plastics. However, with the oil crisis of 1973, much of the research 
into biodegradable plastics was discontinued in view of plastic re- 
cycling efforts designed to reduce dependence on petroleum-based 
products. In the late 1980s, interest again arose in plastic disposal. 
This time interest was due to the cost of municipal solid waste dis- 
posal, and concern for cycling of carbon in the environment. The 
development of biodegradable plastics has branched into three 
distinct areas: photo self-destruction, copolymers of plastic and cel- 
lulose or starch, and microbially derived materials that demonstrate 
high degradation rates. These three areas are briefly reviewed. 


17935 (STU—88-3452) Catalyst design in theory and prac- 
tice. Swedish National Board for Technical Development, 
Stockholm (Sweden). [1989]. 62p. (CONF-8811363-: Catalyst de- 
sign in theory and practice, Stockholm (Sweden), 8 Nov 1988). 
Order Number DE91772047. Source: OSTI; NTIS (US Sales Only). 

The Royal Swedish Academy of Engineering Sciences has, with 
financial support from the National Board for Technical Develop- 
ment and the Nationai Energy Administration, arranged a 
symposium to raise the Swedish level of competence within the 
field of catalysis. The aim of this symposium was to discuss the 
problems of selecting and manufacturing solid catalysts for indus- 
trial use. The symposium was divided into two parts. The first was 
devoted to problems in bridging the gap between theory and indus- 
trial practice, while the second part reviewed some problems in 
manufacturing catalysts for refining heavy oils and for eliminating 
NO, in combustion processes. 


17936 


(STU-88-3452, pp. 60) Microkinetics in catalysis re- 
search and catalyst design. Aparicio, L.M. (Shanahan Valley 
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Associates, Madison, W! (US)). Swedish National Board for Techni- 
cal Development, Stockholm (Sweden). [1989]. (CONF-8811363—: 
Catalyst design in theory and practice, Stockholm (Sweden), 8 Nov 
1988). In Catalyst design in theory and practice. 62p. Order Num- 
ber DE91772047. Source: OSTI; NTIS (US Sales Only). 

A catalyst design advisory program has been developed by an 
engineering consulting firm in conjunction with the Department of 
Chemical Engineering at the University of Wisconsin-Madison. The 
major element of this advisory program is an integrated computer 
program, which is capable of handling the mathematical and nu- 
merical manipulations necessary for the microkinetic modelling of 
heterogeneous catalytic reactions. Its capabilities permit the simula- 
tion of catalytic reactions with mechanisms having realistic numbers 
of physically meaningful elementary steps, without assumptions 
about rate-determining steps or most abundant reaction intermedi- 
ates. The general goal of the advisory program is to provide 
guidance to experimental programs aimed at the design of new cat- 
alysts, the improvement of existing catalysts, or the improvement 
of operating conditions for existing catalytic processes. (author). 


17937 (STU—88-3452, pp. 60) The design of industrial cate- 
lysts. Trimm, D.L. (School of Chemical Engineering and Industrial 
Chemistry, Univ. of South Wales, Kensington, NSW (AU)). Swedish 
National Board for Technical Development, Stockholm (Sweden). 
[1989]. (CONF-8811363—: Catalyst design in theory and practice, 
Stockholm (Sweden), 8 Nov 1988). In Catalyst design in theory 
and practice. 62p. Order Number DE91772047. Source: OSTI; 
NTIS (US Sales Only). 

A logical framework that forms the basis of a design process for 
industrial catalysts is described. The primary design of the catalyst 
is based on activity patterns, desired and undesired chemisorbed 
intermediates, electron transfer demands and geometric argument. 
The design of the support is considered in term of catalyst strength 
and of mass or heat transfer requirements. Experimental testing of 
such catalysts leads to secondary design, where improvements 
may be made either on the basis of scientific common sense or on 
the basis of a detailed examination of the system. Economic fac- 
tors that dictate the approach are discussed and the secondary 
design is illustrated. Processes involved in bringing a satisfactory 
system on line are considered. (author). 


17938 (STU—88-3452, pp. 60) Theory and practice in de- 
signing and making catalysts. Andrew, S.P.S. (Stainton, 
Middlesbrough (GB)). Swedish National Board for Technical Devel- 
opment, Stockholm (Sweden). [1989]. (CONF-8811363—: Catalyst 
design in theory and practice, Stockholm (Sweden), 8 Nov 1988). 
In Catalyst design in theory and practice. 62p. Order Number 
DE91772047. Source: OSTI; NTIS (US Sales Only). 

This paper, by means of a series of diagrams, tables, graphs and 
simplified flowsheets attempts in a narrow compass to present the 
most important technical considerations that generally occur during 
the preparation of industrial heterogeneous catalysts. Polymerisa- 
tion catalysts are excluded. As a postscript, an indication is given of 
the relation between industrial know-how and practice and the rele- 
vant academic branches of knowledge, where such exist. (author). 


17939 (STU-88-3452, pp. 60) Swedish development of in- 
distrial catalysts. Vannerberg, N.G. (Eka Nobel AB, Surte (SE)). 
Swedish National Board for Technical Development, Stockholm 
(Sweden). [1989]. (CONF-8811363-—: Catalyst design in theory and 
practice, Stockholm (Sweden), 8 Nov 1988). In Catalyst design in 
theory and practice. 62p. Order Number DE91772047. Source: 
OSTI; NTIS (US Sales Only). 

Short communication. SWEDEN/catalysts; INDUSTRY; SWE- 
DEN; CATALYSTS; HETEROGENEOUS CATALYSIS 


17940 (Zfl-Mitt-145, pp. 35-48) Recovery of rhenium trom 
sintered metals. Pfrepper, G. Akademie der Wissenschaften, 
Leipzig (Germany, F.R.). Zentralinstitut fuer Isotopen- und 
Strahlenforschung. May 1989. (In German). In Zfl reports no. 145. 
127p. Order Number DE91782097. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A hydrometallurgical procedure is described for the recovery of 
rhenium in the form of ammonium perrhenate from sintered metal 
scrap containing 1% to 5% of rhenium, tungsten, and molybdenum. 
The procedure consists of the following steps: Acid disintegration, 





separation by ion exchange, and crystallization of NH,zReO,. Ad- 
vantages over other methods are high yield, high purity of the 
ammonium perrhenate obtained, and a low burden to the environ- 
ment. (orig./BBR). 


4004 Electrochemistry 
Refer also to citation(s) 16176, 16315, 17831, 18589 


17941 (CONF-901294—Absts., pp. 9-12) Electrochemical 
reduction of carbone dioxide at surface modified copper elec 
trodes. Saeki, T. (The University of Tokyo, Tokyo (Japan). Faculty 
of Engineering); Hashimoto, K.; Fujishima, A. Japan Solar Energy 
Society, Tokyo (Japan). 6 Dec 1990. 329p. (in Japanese). From 
1990 Japan Solar Energy Society (JSES) and Japan Wind Energy 
Association (JWEA) joint conference; Kawasaki (Japan); 6-7 Dec 
1990. In Abstracts of 1990 JSES (Japan Solar Energy Society) 
-JWEA (Japan Wind Energy Association) Joint Conference. Order 
Number DE91778302. Source: OSTI; NTIS (US Sales Only). 

When a Cu electrode is applied to electrochemically reduce CO 
2, the main products are CH 4 and C 2 H 4, while alcohol and alde- 
hyde are also detected in tiny quantities. By studying this reaction 
potentiostatically, it was found that cathode potential has a direct 
and dramatic impact on distribution of these products. Previously, 
we have proposed a reaction mechanism whereby systematic elu- 
cidation of the dependence of products on electrode material can 
be conducted. Using this mechanism, the suitability of Copper 
Electrode for formation of alcohols and hydrocarbons was deter- 
mined regarding interatomic distance and electron negativity. In the 
present research, due to anticipated suitability for alcoho! produc- 
tion, surface modified Cu electrodes were prepared, and applied in 
the electrochemical reduction of CO 2. In the case of a Cu elec- 
trode modified with Ni, H 2 was the main product. However, using 
a pure Cu electrode, principal products are CH 4 and C 2 H «4. 
Also, variations in current efficiency regarding alcohol formation are 
expected to be observed, and anticipated to be highly dependent 
on the rate of surface modification. 6 refs., 3 figs. 


17942 (DOE/ER/45247-2) Surface chemistry of electrocate- 
lysts: Annual report, July 1986—-November 1987. Hubbard, A.T. 
Cincinnati Univ., OH (USA). Dept. of Chemistry. [1988]. 21p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG02-86ER45247. Order Number DE91011043. Source: OSTI; 
NTIS; GPO Dep. 

This report contains sections describing: (1) electron energy-loss 
spectroscopy and Auger spectra of adsorbed organic compounds; 
(2) reduction products from adsorbed intermediates; (3) adsorption 
rates of aromatics at roughened platinum surfaces; (4) electrocat- 
alytic oxidation of organics; (5) bromide adsorption at step-terrace 
platinum electrodes; and, (6) metallization of electrocatalyst sur- 
faces. 7 figs. (WET) 


17943 (DOE/ER/45247-4) Surface chemistry of electrocate- 
lysts: Final report, [July 1986—-August 1990]. Hubbard, A.T. 
Cincinnati Univ., OH (USA). [1990]. 32p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-86ER45247. Order 
Number DE91010850. Source: OSTI; NTIS; GPO Dep. 

This final report contains sections describing: (a) Electrodeposi- 
tion of lead at Pt(111) surfaces; (b) surface electrochemistry of 
adsorbed sulfur compounds; (c) influence of surface structure on 
adsorption and electrolysis; (d) quantitation of molecular layers by 
Auger spectroscopy; and, (e) electron energy-loss spectroscopy of 
electrode surfaces. 165 refs., 1 fig. (WET) 


17944 


(LBL-29696) Electrocatalysts for oxygen electrodes: 
Final report. Yeager, E. (Case Western Reserve Univ., Cleveland, 
OH (USA). Dept. of Chemistry). Lawrence Berkeley Lab., CA 
(USA). Oct 1990. 63p. Sponsored by USDOE, Washington, 


DC (USA). DOE Contract AC03-76SF00098. Order Number 
DE91010226. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this research was an in-depth under- 
standing of the factors controlling O2 reduction and generation on 
various electrocatalysts and the use of this understanding to iden- 
tify much higher activity, stable catalysts. The following is a brief 
summary of the research for the period 1 April 1989 to 31 March 


1990. (1) Transition metal monomeric and sheet-polymeric macro- 
cycle catalysts — The iron tetrasulfonated phthalocyanine (FeTsPc) 
complex adsorbed on an electrode surface has high activity for the 
4-electron reduction of O2 to water or OH in alkaline solutions. 
(2) Polymer-modified electrodes — Poly(4-vinyl pyridine) (PVP)- 
modified electrodes with adsorbed CoTsPe exhibited much higher 
catalytic activity for O2 reduction than the electrode with only 
adsorbed CoTsPc in acid solutions. (3) Transition metal oxide cata- 
lysts and bifunctional electrodes — Anion-exchange membranes 
were found to greatly improve the performance of the pyrochlore- 
based bifunctional oxygen electrodes when operating in the O. 
generation mode. (4) Catalyst supports —- The use of mildly fluori- 
nated carbon blacks as catalyst supports for platinum was explored 
in cooperation with the Electrosynthesis Company (ESC). 23 refs., 
28 figs., 7 tabs. 


4005 Photochemistry 
Refer also to citation(s) 17188, 17440, 17955, 18130 


17945 (ANUCP-—72194) Efficient photoinduced charge sep- 
aration and storage in the solid state, rates, energetics, and 
spin-polarization. Wasielewski, M.R.; Gaines, G.L.; O'Neil, M.P.: 
Svec, W.A.; Niemezyk, M.P. Argonne National Lab., IL (USA). 
[1991]. 2p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-9102104—1: Energy conversion 
sciences conference, Tokyo (Japan), 17-21 Feb 1991). Order Num- 
ber DE91010727. Source: OSTI; NTIS; GPO Dep. 

Rates of photoinduced charge separation proceeding from 
the lowest excited singlet state in 14 _ fixed-distance 
porphyrin-triptycene-acceptor molecules were measured in 2- 
methyltetrahydrofuran glass at 77 K. Analysis of the rate data as a 
function of free energy of reaction reveals that the ion-pair state of 
the oxidized donor and reduced acceptor is destabilized in a rigid 
glass medium by 0.8 eV relative to the ion-pair state energy deter- 
mined from the sum of the one-electron redox potentials for the 
donor and acceptor in polar liquids. The measured value of this 
destabilization energy agrees remarkably well with predictions 
based on the dielectric continuum model of the solvent. From the 
maximum of the rate vs free energy profile for photoinduced 
charge separation, the total reorganization energy of the reaction is 
0.6 eV. Analysis of this data shows that the solvent reorganization 
energy is 0.3 eV, while the internal nuclear reorganization energy 
of the donor-acceptor molecules is 0.3 eV. This data has been 
used to optimize the efficiency of photoinduced charge separation 
for donor-acceptor molecules in the solid state. 


17946 (ANL/CP-72682) Condensed phase studies of gemi- 
nate radical ions in photoionization and radiolysis. Trifunac, 
A.D. Argonne National Lab., IL (USA). [1991]. 4p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-9105158-2: 29. Yamada conference on dynamics and 
mechanisms of photoinduced electron transfer and related phe- 
nomena, Osaka (Japan), 12-16 May 1991). Order Number 
DE91011165. Source: OSTI; NTIS; INIS; GPO Dep. 

Charge separation processes are discussed that are ubiquitous 
in “high energy” chemistry where electrons (radiolysis) or energetic 
photons are used to create ions in condensed phase. When gemi- 
nate radical ion pairs are created, the ensuing recombination 
dynamics occurs and much of the chemistry that follows is the con- 
sequence of charge transfer. However, we are increasingly 
concerned that this description of chemical events is not complete. 
lon creation and recombination are the dominant part of con- 
densed phase radical ion chemistry, but there are other processes 
such as ion-molecule reactions, which come into play, sometimes 
in a very substantial way. We have made extensive studies of radi- 
cal cations in radiolysis by utilizing nanosecond optically detected 
magnetic resonance and picosecond emission spectroscopy. 
These studies provide evidence that ion-molecule reactions are 
ubiquitous and can, under a variety of experimental conditions, oc- 
cur at quite fast timescales. 


17947 (ANL/CP-72746) Photoinduced charge separation 


and recombination: The influence of medium on rates and en- 
ergetics. Wasielewski, M.R.; Gaines, G.L.; O'Neil, M.P.; Svec, 
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W.A.; Niemezyk, M.P. Argonne National Lab., IL (USA). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-9105158—-1: 29. Yamada conference on 
dynamics and mechanisms of photoinduced electron transfer and 
related phenomena, Osaka (Japan), 12-16 May 1991). Order Num- 
ber DE91010267. Source: OST; NTIS; INIS; GPO Dep. 

Recent interest in the role of the solvent in electron transfer re- 
actions has focused on ultrafast photoinduced electron transfers, 
highlighted by investigations into the primary events of bacterial 
photosynthesis. Rates of photoinduced charge separation proceed- 
ing from the lowest excited singlet state in 14 fixed-distance 
porphyrin-triptycene-acceptor molecules were measured in 2- 
methyltetrahydrofuran glass at 77 K. Analysis of the rate data as a 
function of free energy of reaction reveals that the ion-pair state of 
the oxidized donor and reduced acceptor is destabilized in a rigid 
glass medium by 0.8 eV relative to the ion-pair state energy deter- 
mined from the sum of the one-electron redox potentials for the 
donor and acceptor in polar liquids. The measured value of this 
destabilization energy agrees remarkably well with predictions 
based on the dielectric continuum model of the solvent. From the 
maximum of the rate vs free energy profile for photoinduced 
charge separation, the total reorganization energy of the reaction is 
0.6 eV. Analysis of this data shows that the solvent reorganization 
energy is 0.3 eV, while the internal nuclear reorganization energy 
of the donor-acceptor molecules is 0.3 eV. 2 figs. 


17948 (DOE/ER/13842-T1) Energy transformations — in 
organometallic complexes: Progress report tor the period Jan- 
uary 1, 1988—June 30, 1990. Watts, R.J. California Univ., Santa 
Barbara, CA (USA). Dept. of Chemistry. [1990]. 23p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG03-88ER13842. 
Order Number DE91010359. Source: OSTI; NTIS; GPO Dep. 

The proposal upon which this progress report is based described 
projects in the following four areas of research: (1) preparation and 
characterization of reactive ortho-metalated photoreducing agents; 
(2) bimetallic and polymetallic ortho-metalated complexes; (3) 
biomolecular electron transfer and intramolecular energy transfer in 
dual emission systems; (4) solvent and viscosity effects on energy 
transfer processes in ortho-metalated complexes. Activity in each 
of these areas is described as well as the recent activity in the 5th 
area; (5) preparation of metal-silicon bonded photosensitizers. 20 
rets., 10 figs., 2 tabs. 


17949 (DOE/ER/13950-3) [PEPICO studies of ion dissocia- 
tions: The structure and heats of formation of ions, molecules, 
and free radicals}: Research report, 1988-1990. Baer, T. North 
Carolina Univ., Chapel Hill, NC (USA). [1990]. 14p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG05-88ER13950. 
Order Number DE91010742. Source: OSTI; NTIS; INIS; GPO Dep. 

A new photoelectron photoion coincidence (PEPICO) apparatus 
that incorporates a supersonic molecular beam and refocusing of 
the vacuum uv radiation with a grazing incidence mirror was con- 
structed and tested. Because the sample in a molecular beam can 
be cooled to very low temperatures it is possible to study with high 
energy resolution large molecules that have broad room tempera- 
ture internal energy distributions. The apparatus was tested by 
investigating the breakdown diagrams of isobutane and pentane. 
These studies demonstrate that even mild expansion conditions 
(300 Torr) are sufficient to reduce the average internal energy of 
these molecules from ca 120 MeV to less than 5 MeV. The appa- 
ratus was also used to investigate the dissociation rates of energy 
selected ethylichloride ions. RRKM calculations that incorporate 
tunneling through an isomerization barrier provide an excellent fit 
for the experimental rates. Finally, cluster studies were carried out 
and a new method for determining whether a particular cluster ion 
was produced by direct ionization, or was itself the dissociation 
product from a higher order cluster, was developed. in addition to 
the molecular beam studies, another PEPICO apparatus was modi- 
fied to permit the study of free radicals. 6 refs., 11 figs., 1 tab 


17950 (IS-T-1513) Electronic excitation transport in photo- 
synthesis and crystal and molecular structures of porphyrin 
compounds. Yang, Shumei. Ames Lab., IA (USA). 22 Apr 1997. 
276p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract W-7405-ENG-82. Order Number DE91012024. Source: OSTI; 
NTIS; GPO Dep. 
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The excitation energy transfer in three photosynthetic organism 
samples, Bacteriochlorophyll a-protein from Prosthecochloris aestu- 
arii, and enriched photosystem | particles from spinach 
chloroplasts, have been investigated by pump-probe ultrafast spec- 
troscopy. The isotropic photobleaching profiles were best described 
by two exponential decay components in one Bchi a-protein com- 
plex, and three exponential decay components in another. The 
experimental results from the three samples show that nonrandom 
chromophore orientations exist and Sauer’s “pebble mosaic” model 
is an appropriate one for excitation transfer in these samples. The 
polarized pump-probe transients have been analyzed in terms of 
an exciton hopping model that incorporates the known geometry of 
the Bchli a-protein. The crystal and molecular structures of four 
metalloporphyrins have been determined by X-ray diffraction and 
molecular mechanics. 207 refs., 44 figs., 15 tabs. 


17951 (IS-T-1529) Vacuum ultraviolet photodissociation 
and photoionization of selected organosulfur compounds. 
Nourbakhsh, S. Ames Lab., IA (USA). 26 Apr 1991. 261p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-82. Order Number DE91012025. Source: OSTI; NTIS; 
GPO Dep. 

This thesis consists of sections entitled: a 193 nm laser 
photofragmentation time-of-flight mass spectrometric study of 
CS2and CS2 clusters, a 193 nm laser photofragmentation time-of- 
flight mass spectrometric study of CH3SSCH3,SSCH3, and SCH3, 
vacuum ultraviolet photodissociation and photoionization studies of 
CH3SCH3 and SCH3, vacuum ultraviolet photodissociation and 
photoionization studies of CH3SH and SH, a 193 nm laser 
photofragmentation time-of-flight mass spectrometric study of 
CH3CH2SH, photoionization study of supersonically cooled CS 
formed in the excimer laser photodissociation of CS2, and pho- 
toionization study of supersonically cooled polyatomic radicals 
(heat of forrnation of CH3S*). 


17952 (LA-UR-91-1257) Low-temperature flow visualization 
of thermally-convecting liquid helium. Sullivan, T.; Ecke, R.E.; 
Steinberg, V. Los Alamos National Lab., NM (USA). [1991]. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-810170-3: 8. Oregon conference on LT 
physics, Washington, DC (USA), 14-16 Jan 1991). Order Number 
DE91011383. Source: OSTI; NTIS; GPO Dep. 

We discuss low-temperature flow visualization of thermal convec- 
tion in SHe-superfluid “He mixtures. Density differences induced by 
the spatially-varying temperature field of the convecting fluid are 
imaged using the optical shadowgraph method. Details of the con- 
struction of the convection cell and the implementation of optical 
shadowgraph at low temperatures are presented. Results are 
shown for strongly turbulent flows to demonstrate the methods. 8 
refs., 4 figs. 


17953 (LA-UR-91-1330) Ultrafast and not-so fast dynamics 
of cytochrome oxidase: The ligand shuttle and its possible 
functional significance. Woodruff, W.H (Los Alamos National 
Lab., NM (USA)); Dyer, R.B.; Peterson, K.A.; Stoutland, P.O.; 
Bagley, K.A.; Einarsdottir, O.; Kliger, D.S.; Goldbeck, R.A.; Dawes, 
T.D.; Palmer, G.; Schoonover, J.R.; Martin, J.L.; Lambry, J.C.; 
Atherton, S.J. Los Alamos National Lab., NM (USA). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (USA); Department of 
Health and Human Services, Washington, DC (USA). DOE Con- 
tract W-7405-ENG-36. Grant DK 36263 (WHW):Grant GM 38549 
(DSK);Grant GM 21337 (GP);Gr (CONF-910123—25: OE/LASE ’91: 
4th Society of Photo-Optical Instrumentation Engineers (SPIE) in- 
ternational symposium, Los Angeles, CA (USA), 20-25 Jan 1991). 
Order Number DE91011435. Source: OSTI; NTIS; GPO Dep. 
Time-resolved electronic absorption, infrared, resonance Raman, 
and magnetic circular dichroism spectroscopies are applied to 
characterization of the intermediate which is formed within 20 ps 
after photodissociation of CO from cytochrome ag of reduced cy- 
tochrome oxidase. This intermediate decays with the same halflite 
(ca. 1 ws) as the post-photodissociation Cug*-CO species previ- 
ously observed by time-resolved infrared (1). The transient uv-Vis 
spectra, kinetics, infrared, and Raman evidence suggest that an 
endogenous ligand is transferred from Cug to Feg3 when CO binds 
to Cug, forming a cytochrome a3 species with axial ligation which 
differs from the reduced unliganded enzyme. The time-resolved 





magnetic circular dichroism results suggest that this transient is 
high spin and therefore five coordinate. Thus we infer that the lig- 
and from Cug binds on the distal side of cytochrome ag and 
displaces the proximal histidine imidazole. This remarkable mecha- 
nistic feature is an additional aspect of the previously proposed (1) 
“ligand shuttle” activity of the Cug/Fe,3 pair. We suggest that the 
ligand shuttle may play a functional role in redox-linked proton 
translocation by the enzyme. 8 refs., 4 figs. 


17954 (SAND-91-0988C) Polymer characterization using 
singlet oxygen phosphorescence as a spectroscopic probe. 
Ogilby, P.R. (New Mexico Univ., Albuquerque, NM (USA). Dept. of 
Chemistry); Dillon, M.P.; Gao, Yuanping; lu, Kai-Kong; Kristiansen, 
M.; Taylor, V.L.; Clough, R.L. Sandia National Labs., Albuquerque, 
NM (USA). [1991]. 50p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (CONF-910402—13: 201. 
American Chemical Society (ACS) national meeting, Atlanta, GA 
(USA), 14-19 Apr 1991). Order Number DE91011735. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Singlet molecular oxygen ('AgO2) can be produced in solid 
organic polymers by a variety of different methods. The phospho- 
rescence of singlet oxygen can be monitored in both steady-state 
and time-resolved experiments, yielding valuable information on the 
structure and properties of (1) the polymer and (2) solutes dis- 
solved in the polymer. With this spectroscopic probe, we are also 
able to comment on specific processes that can have important 
practical ramifications including, for example, the degradation of 
polymers. In addition, this probe provides a method by which oxy- 
gen diffusion/permeation coefficients can rapidly and accurately be 
determined in polymer films over a wide temperature range. 22 
refs., 15 figs., 3 tabs. 
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Refer also to citation(s) 16275, 16852, 17690, 17691, 17946, 
18615, 19181, 19335 


17955 (ANUCP-71884) Common threads in imaging and 
photocatalysis: Silver, silver halides and semiconductors. 
Meisei, D. Argonne National Lab., IL (USA). [1991]. 5p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-31109-ENG- 
38. (CONF-9105127-2: 44. annual conference of the imaging 
science and technology, St. Paul, MN (USA), 12-17 May 1991). 
Order Number DE91010626. Source: OSTI; NTIS; GPO Dep. 

Obvious common principles can be identified in imaging and in 
photocatalytic research. Initiation of chemical processes by absorp- 
tion of photons, energy and electron transfer steps that follow the 
absorption of light, multi-electron events in a single confined micro- 
structure, thermal degradation of the photon energy are but few of 
the principles studied in both fields. It is, therefore, to be expected 
that similar techniques and similar chemical systems will be investi- 
gated trom these two points of view. In the present overview we 
will discuss observations from photochemical and _ radiation 
chemical studies which were originally directed towards the photo- 
catalytic fieki but might as well be of interest to the imaging 
cornmunity. 9 refs., 3 figs., 1 tab. 


17956 


(INIS-BR-2395, pp. 5) Effects analysis of gamma 
radiolysis in babassu coal conversion products by liquid chro- 
matography. Balderrama, R.X.V. (Sao Paulo Univ., Sao Carlos, 
SP (Brazil). inst. de Fisica e Quimica); Lancas, F.M. Sao Paulo 
Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. (in Portuguese). 
(CONF-8709508—: 4. national meeting on analytical chemistry, Sao 
Paulo (Brazil), 8-11 Sep 1987). In Proceedings of the 4. National 


Meeting on Analytical Chemistry - Abstracts. Order Number 
DE91628939. Source: OST!; NTIS (US Sales Only); INIS. 

Published in summary form only. COAL/gamma radiation; COAL/ 
radiolysis; COAL; RADIOLYSIS; LIQUID COLUMN CHROMATOG- 
RAPHY; PLANTS 


17957 = (INIS-BR-2395, pp. 6) Evaluation of gamma radiation 
eftect in SP-2100 over support tor gas chromatography utiliza- 
tion. Basso, M.A. (Universidade Estadual de Campinas, SP 
(Brazil). Inst. de Quimica); Collins, K.E.; Collins, C.H. Sao Paulo 
Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. (In Portuguese). 
(CONF-8709508—: 4. national meeting on analytical chemistry, Sao 
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Paulo (Brazil), 8-11 Sep 1987). In Proceedings of the 4. National 
Meeting on Analytical Chemistry - Abstracts. Order Number 
DE91628939. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GAMMA RADIATION/supports; 
GAS CHROMATOGRAPHY/gamma_ radiation; © EXTRACTION 
COLUMNS; SUPPORTS 


17958 (INIS-mf-12812) 15th AINSE radiation chemistry 
conference, 5-7 November, 1990: conference handbook (pro- 
gramme, abstracts and general information). Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights (Australia). [1990] 
57p. (CONF-9011194—: 15. AINSE radiation chemistry conference, 
Lucas Heights (Australia), 5 Nov 1990). Order Number 
DE91626909. Source: OSTI; NTIS (US Sales Only); INIS. 

The conference was held in association with the Polymer Division 
of the Royal Chemical Institute. The handbook includes abstracts 
of 40 papers from which 37 have been separately indexed. Three 
items were considered to be outside of the subject scope of INIS. 


17959 (INIS-mf-12812, pp. 14) Radiolytic and photolytic 
studies of luminescent defects in irradiated solids. Caulfield, K. 
(Melbourne Univ., Parkville (Australia). Dept. of Chemistry); 
Cooper, R.; Edmondson, D.; Boas, J. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights (Australia). [1990]. 57p. 
(CONF-9011194—: 15. AINSE radiation chemistry conference, Lu- 
cas Heights (Australia), 5 Nov 1990). In 15th AINSE radiation 
chemistry conference, 5-7 November, 1990: conference handbook 
(programme, abstracts and general information). Order Number 
DE91626909. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. CRYSTALS/irradiation; PHOTOLYS!S/crystals; 
PHOTOLYSIS/photoconductivity;  RADIOLYS!S/charge carriers; 
RADIOLYS!S/crystals; | RADIOLYSIS/emperature dependence; 
CARRIER MOBILITY; CRYSTALS; IRRADIATION; LUMINES- 
CENCE; OXIDES; PHOTOLYSIS; PHOTOCONDUCTIVITY; 
RADIOLYSIS 


17960 (INIS-mf—12812, pp. 15) Mechanistic studies of the 
luminescence trom electron-excited H20 ice. Matich, A.J. (West- 
etn Australia Univ., Nedlands (Australia). Dept. of Chemistry); 
Quickenden, T.I.; Bakker, M.G.; Sangster, \D.F. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights (Australia). 
[1990]. 57p. (CONF-9011194—: 15. AINSE radiation chemistry con- 
ference, Lucas Heights (Australia), 5 Nov 1990). In 15th AINSE 
radiation chemistry conference, 5-7 November, 1990: conference 
handbook (programme, abstracts and general information). Order 
Number DE91626909. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. 1 ref. ICE/irradiation; ICE/luminescence; ELEC- 
TRON - SOURCES; ICE; IRRADIATION; LUMINESCENCE; 
RADIATION EFFECTS; TEMPERATURE DEPENDENCE; TIME 
MEASUREMENT 


17961 (INIS-mf-12812, pp. 16) A review of factors affecting 
the selectivity of radical reactions. Beckwith, A.L.J. (Australian 
National Univ., Canberra (Australia). Research School of Chem- 
istry). Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights (Australia). [1990]. 57p. (CONF-9011194—: 15. AINSE radi- 
ation chemistry conference, Lucas Heights (Australia), 5 Nov 
1990). In 15th AINSE radiation chemistry conference, 5-7 Novem- 
ber, 1990: conference handbook (programme, abstracts and 
general information). Order Number DE91626909. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Abstract only. ORGANIC COMPOUNDS/chemical reactions; OR- 
GANIC COMPOUNDS/radicals; RADICALS/chemical reactions; 
RADICALS/selection rules; AMINO ACIDS: CARBOHYDRATES; 
INTERACTIONS; RADICALS; POLARIZATION; STEREOCHEM- 
ISTRY 


17962 (INIS-mf-12812, pp. 17) Delayed formation of excita- 
tion in electron irradiated gases. Burgers, Manuela (Melbourne 
Univ., Parkville (Australia). Dept. of Chemistry); Cooper, Ronald. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). [1990]. 57p. (CONF-9011194—: 15. AINSE radiation 
chemistry conference, Lucas Heights (Australia), 5 Nov 1990). In 
15th AINSE radiation chemistry conference, 5-7 November, 1990: 
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conference handbook (programme, abstracts and general informa- 
tion). Order Number DE91626909. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Abstract only. ELECTRON EMISS/ON/irradiation; ELECTRON 
EMISSION/neon; RARE GASES/electron emission; RARE GASES/ 
excited states; IRRADIATION; NEON; EV RANGE; EXPERIMEN- 
TAL DATA; STIMULATED EMISSION; THEORETICAL DATA 


17963 (INIS-mf—12812, pp. 18) Electron-ion recombination 
in noble gases. Bhave, R. (Melbourne Univ., Parkville (Australia). 
Dept. of Chemistry); Cooper, R.; Van Sonsbeek, R.; Caulfield, K. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). [1990]. 57p. (CONF-9011194-: 15. AINSE radiation 
chemistry conference, Lucas Heights (Australia), 5 Nov 1990). In 
15th AINSE radiation chemistry conference, 5-7 November, 1990: 
conference handbook (programme, abstracts and general informa- 
tion). Order Number DE91626909. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Abstract only. RADIOLYS!S/rare gases; RARE GASES/electrons; 
RARE GASES/recombination; EXCITED STATES; EXPERIMENTAL 
DATA; IONS; PRESSURE DEPENDENCE; RADIOLYSIS; ELEC- 
TRONS; RECOMBINATION; TEMPERATURE DEPENDENCE 


17964 (INIS-mf—12812, pp. 19) The radiation chemistry of 
*‘biopol’. Carswell, T.G. (Queensland Univ., St. Lucia (Australia). 
Dept. of Chemistry); Hill, D.J.T.; O’Donnell, J.H.; Pomery, P.J. Aus- 
tralian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). [1990]. 57p. (CONF-9011194—: 15. AINSE radiation 
chemistry conference, Lucas Heights (Australia), 5 Nov 1990). In 
15th AINSE radiation chemistry conference, 5-7 November, 1990: 
conference handbook (programme, abstracts and general informa- 
tion). Order Number DE91626909. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Abstract only. POLYMERS/radiation chemistry; POLYMERS/ 
radiolysis; ELECTRON SPIN RESONANCE; EXPERIMENTAL 
DATA; G VALUE; GAS CHROMATOGRAPHY; GEL PERMEATION 
CHROMATOGRAPHY; NUCLEAR MAGNETIC RESONANCE; 
POLYMERS; RADIOLYSIS 


17965 (INIS-mf-12812, pp. 21) Electron energy loss in irra- 
diated molecular gases. Bhave, Ravindra (Melbourne Univ., 
Parkville (Australia). Dept. of Chemistry); Cooper, Ronald. Aus- 
tralian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). [1990]. 57p. (CONF-9011194—: 15. AINSE radiation 
chemistry conference, Lucas Heights (Australia), 5 Nov 1990). In 
15th AINSE radiation chemistry conference, 5-7 November, 1990: 
conference handbook (programme, abstracts and general informa- 
tion). Order Number DE91626909. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Abstract only. ELECTRON LOSS/boltzmann statistics; ELEC- 
TRON LOSS/energy losses; ELECTRON LOSS/gases; GASES/ 
radiolysis; GASES/thermalization, GASES; RADIOLYSIS; THER- 
MALIZATION; HELIUM; MOLECULAR IONS; RADIATION 
EFFECTS; TWO-BODY PROBLEM 


17966 = (INIS-mf-12812, pp. 23) O2 (A®Iu*->X3Lg~) Herzberg 
| emission from irradiated H.0 and D20 ices. Matich, A.J. (West- 
ern Australia Univ., Nedlands (Australia). Dept. of Chemistry); 
Quickenden, T.1.; Bakker, M.G.; Freeman, C.G. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights (Australia). 
[1990]. 57p. (CONF-9011194—: 15. AINSE radiation chemistry con- 
ference, Lucas Heights (Australia), 5 Nov 1990). In 15th AINSE 
radiation chemistry conference, 5-7 November, 1990: conference 
handbook (programme, abstracts and general information). Order 
Number DE91626909. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. 1 ref. HEAVY WATERVemission spectra: HEAVY 
WATEP/ultraviolet radiation; ICE/irradiation; ICE; IRRADIATION; 
WATER 


17967 (INIS-mf-12812, pp. 24) The use of novel additives 
in radiation grafting. Dworjanyn, P. (New South Wales Univ., 
Kensington (Australia)). Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights (Australia). [1990]. 57p. (CONF- 
9011194—-: 15. AINSE radiation chemistry conference, Lucas 
Heights (Australia), 5 Nov 1990). In 15th AINSE radiation chem- 
istry conference, 5-7 November, 1990: conference handbook 
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(programme, abstracts and general information). Order Number 
DE91626909. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. GRAFT POLYMERS/additives; 
GRAFT POLYMERS/irradiation; POLYPROPYLENE/additives; 
POLYPROPYLENE/radiation doses; ELECTROMAGNETIC RADIA- 
TION; ADDITIVES; IRRADIATION; IONIZING RADIATIONS; 
POLYPROPYLENE 


17968 (INIS-mf-12812, pp. 26) Redox chemistry of some 
tetra-aza macrocyclic complexes. Turonek, M.L. (Adelaide Univ. 
(Australia). Dept. of Physical and Inorganic Chemistry); Laurence, 
G.S.; Lincoin, S.F.; Wainwright, K.P. Australian Inst. of Nuclear Sci- 
ence and Engineering, Lucas Heights (Australia). [1990]. 57p. 
(CONF-9011194—: 15. AINSE radiation chemistry conference, Lu- 
cas Heights (Australia), 5 Nov 1990). In 15th AINSE radiation 
chemistry conference, 5-7 November, 1990: conference handbook 
(programme, abstracts and general information). Order Number 
DE91626909. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. COBALT COMPLEXES/organic compounds; 
COBALT COMPLEXES/redox potential; COBALT COMPLEXES/ 
stability; COPPER COMPLEXES/organic compounds; COPPER 
COMPLEXES/redox potential; COPPER COMPLEXES/stability; 
NICKEL COMPLEXES/organic compounds; NICKEL COMPLEXES/ 
redox potential; NICKEL COMPLEXES/stability; RADIOLYSIS/ 
stability; CHEMICAL PREPARATION; STABILITY; PH VALUE; RA- 
DIOLYSIS; SPECTRA; VOLTAMETRY 


17969 (INIS-mf-12812, pp. 27) Polymerization of mi- 
croemulsions using gamme-radiolysis. Mann, R.A. (Sydney 
Univ. (Australia). School of Chemistry); Gilbert, R.G.; Sangster, 
D.F.; Napper, D.H. Australian Inst. of Nuclear Science and Engj- 
neering, Lucas Heights (Australia). [1990]. 57p. (CONF-9011194—: 
15. AINSE radiation chemistry conference, Lucas Heights (Aus- 
tralia), 5 Nov 1990). In 15th AINSE radiation chemistry conference, 
5-7 November, 1990: conference handbook (programme, abstracts 
and general information). Order Number DE91626909. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. GAMMA _ RADIATION/dose-response _relation- 
ships; GAMMA RADIATION/polymerization; STYRENE/emulsions; 
STYRENE/polymerization; STYRENE/radiolysis; POLYMERIZA- 
TION; LATEX; MONTE CARLO METHOD; PARTICLE SIZE; 
STYRENE; EMULSIONS; RADIOLYSIS 


17870 (INIS-mf-12812, pp. 29) Studies of oxidative degra- 
dation of polymers induced by ionizing radiation. Clough, R.L. 
(Sandia National Labs., Albuquerque, NM (USA)); Gillen, K.T. Aus- 
tralian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). [1990]. 57p. (CONF-9011194—-: 15. AINSE radiation 
chemistry conference, Lucas Heights (Australia), 5 Nov 1990). In 
15th AINSE radiation chemistry conference, 5-7 November, 1990: 
conference handbook (programme, abstracts and general informa- 
tion). Order Number DE91626909. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Abstract only. POLYMERS/oxidation; POLYMERS/radiolysis; 
ADDITIVES; DOSE-RESPONSE RELATIONSHIPS; IONIZING RA- 
DIATIONS; POLYMERS; OXIDATION; RADIOLYSIS 


17971 (INIS-mf—12812, pp. 30) Radiolysis of 
poly(acrylonitrile)s. Hill, D.J.T. (Queensland Univ., St. Lucia (Aus- 
tralia). Dept. of Chemistry); Lang, A.P.; O’Donnell, J.H.; Pomery, 
P.J. Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights (Australia). [1990]. 57p. (CONF-9011194—: 15. AINSE radi- 
ation chemistry conference, Lucas Heights (Australia), 5 Nov 
1990). In 15th AINSE radiation chemistry conference, 5-7 Novem- 
ber, 1990: conference handbook (programme, abstracts and 
general information). Order Number DE91626909. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Abstract only. ORGANIC POLYMERS/radiolysis; ORGANIC 
POLYMERS /styrene; ANNEALING; CROSS-LINKING; GAMMA 
RADIATION; RADIOLYSIS; STYRENE; REACTIVITY 


17972 (INIS-mf-12812, pp. 31) An_ investigation of 
radiation-induced structural changes in nitrile rubber. Hill, 
D.J.T. (Queensland Univ., St. Lucia (Australia). Dept. of Chem- 
istry); O'Donnell, J.H.; Perera, M.C.S.; Pomery, P.J. Australian Inst. 
of Nuclear Science and Engineering, Lucas Heights (Australia). 





[1990]. 57p. (CONF-9011194—: 15. AINSE radiation chemistry con- 
ference, Lucas Heights (Australia), 5 Nov 1990). In 15th AINSE 
radiation chemistry conference, 5-7 November, 1990: conference 
handbook (programme, abstracts and general information). Order 
Number DE91626909. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. 1 ref. RUBBERS/nitriles; RUBBERS/radiation 
effects; STRUCTURAL CHEMICAL ANALYSIS/molecular struc- 
ture; STRUCTURAL CHEMICAL ANALYSIS/nuclear magnetic 
resonance; ANNEALING; CARBON 13; CROSS-LINKING; IRRADI- 
ATION; RADIOLYSIS; RUBBERS; NITRILES 


17973 (INIS-mf—12812, pp. 32) Radiation induced thermal 
degradation of poly(a-methyl styrene). Garrett, R.W. (Queens- 
land Univ., St. Lucia (Australia). Dept. of Chemistry); Hill, D.J.T.,; 
Le, T.T. Australian Inst. of Nuclear Science and Engineering, Lu- 
cas Heights (Australia). [1990]. 57p. (CONF-9011194—: 15. AINSE 
radiation chemistry conference, Lucas Heights (Australia), 5 Nov 
1990). In 15th AINSE radiation chemistry conference, 5-7 Novem- 
ber, 1990: conference handbook (programme, abstracts and 
general information). Order Number DE91626909. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Abstract only. POLYSTYRENE/radiolysis; POLYSTYRENE/ 
temperature dependence; MASS TRANSFER; MONTE CARLO 
METHOD; POLYSTYRENE; RADIOLYSIS 


17974 (INIS-mf—12812, pp. 33) Radiation chemistry of poly- 
mers and model compounds studied by new picosecond and 
nanosecond electron, ion, and SR pulse radiolysis systems. 
Tagawa, Seiichi (Tokyo Univ. (Japan). Research Center for Nuclear 
Science and Technology). Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights (Australia). [1990]. 57p. (CONF- 
9011194—-: 15. AINSE radiation chemistry conference, Lucas 
Heights (Australia), 5 Nov 1990). In 15th AINSE radiation chem- 
istry conference, 5-7 November, 1990: conference handbook 
(programme, abstracts and general information). Order Number 


DE91626909. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. 10 refs. POLYMERS/radiation chemistry; RADIOL- 
YS!S/electron beams; RADIOLYS!S/ion beams; RADIOLYS!S/pulse 


techniques; LET; LINEAR ACCELERATORS; POLYMERS; RADI- 
OLYSIS 


17975 (INIS-mf—12812, pp. 34) An EPR study of free radical 
behaviour in irradiated drawn polyethylene. Albert, C.F. (Griffith 
Univ., Brisbane (Australia)); Busfield, W.K.; Pomery, P.J. Australian 
inst. of Nuclear Science and Engineering, Lucas Heights (Aus- 
tralia). [1990]. 57p. (CONF-9011194—: 15. AINSE radiation 
chemistry conference, Lucas Heights (Australia), 5 Nov 1990). In 
15th AINSE radiation chemistry conference, 5-7 November, 1990: 
conference handbook (programme, abstracts and general informa- 
tion). Order Number DE91626909. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Electronic Paramagnetic Resonance Studies. 

Abstract only. ELECTRON SPIN RESONANCE/polyethylenes; 
ELECTRON SPIN RESONANCE/radicals; POLYETHYLENES/ 
chemical radiation effects; POLYETHYLENES/drawing; AD- 
DITIVES; CROSS-LINKING; POLYETHYLENES; RADICALS; 
GAMMA RADIATION; IRRADIATION; DRAWING 


17976 (INIS-mf—12812, pp. 35) Temperature dependence of 
radiation degradation of poly(methyimethacrylate) and 
poly(phthalaldehyde). Milne, K.A. (Queensiand Univ., St. Lucia 
(Australia). Dept. of Chemistry); O'Donnell, J.H. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights (Australia). 
[1990]. 57p. (CONF-9011194—: 15. AINSE radiation chemistry con- 
ference, Lucas Heights (Australia), 5 Nov 1990). In 15th AINSE 
radiation chemistry conference, 5-7 November, 1990: conference 
handbook (programme, abstracts and general information). Order 
Number DE91626909. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. 1 ref. ORGANIC POLYMERS/radiolysis; OR- 
GANIC POLYMERS/temperature dependence; GEL PERMEATION 
CHROMATOGRAPHY; HIGH VACUUM; IRRADIATION; MASS 
TRANSFER; RADIOLYSIS 


17977 (INIS-mf-12812, pp. 36) Surface modification of 
EPDM rubber. Katbab, A.A. (New South Wales. Univ., Kensington 
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(Australia). School of Chemical Engineering); Burford, R.P.; Gar- 
nett, J.L. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights (Australia). [1990]. 57p. (CONF-9011194—: 15. 
AINSE radiation chemistry conference, Lucas Heights (Australia), 5 
Nov 1990). In 15th AINSE radiation chemistry conference, 5-7 
November, 1990: conference handbook (programme, abstracts 
and general information). Order Number DE91626909. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. 7 refs. DOPED MATERIALS/cobalt 60; DOPED 
MATERIALS/rubbers; RUBBERS/chemical radiation effects; RUB- 
BERS/surface properties; CHEMICAL COMPOSITION; RUBBERS; 
STABILITY 


17978 (INIS-mf-12812, pp. 37) Radiation polymerization in 
ordered assemblies. Guthrie, J.T. (Univ. of Leeds, Leeds (UK). 
Dept. of Colour Chemistry, The Polymer Group); Morton, A.; 
Salmon, G.A. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights (Australia). [1990]. 57p. (CONF-9011194—: 15. 
AINSE radiation chemistry conference, Lucas Heights (Australia), 5 
Nov 1990). In 15th AINSE radiation chemistry conference, 5-7 
November, 1990: conference handbook (programme, abstracts 
and general information). Order Number DE91626909. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. ACRYLATES/irradiation; POLYMERIZATION/ 
acrylates; POLYMERIZATION/order-disorder _ transformations; 
ACRYLATES; IRRADIATION; EXPERIMENTAL DATA; POLYMER- 
IZATION; PULSE TECHNIQUES; RADIOLYSIS 


17979 (INIS-mf—12812, pp. 38) The use of + - radiation in 
the investigation of free radical kinetics in emulsion polymer- 
ization. Casey, B.S. (Sydney Univ. (Australia). Dept. of Physical 
Chemistry); Gilbert, R.G.; Napper, D.H. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights (Australia). [1990]. 57p. 
(CONF-9011194—: 15. AINSE radiation chemistry conference, Lu- 
cas Heights (Australia), 5 Nov 1990). In 15th AINSE radiation 
chemistry conference, 5-7 November, 1990: conference handbook 
(programme, abstracts and general information). Order Number 
DE91626909. Source: OST!; NTIS (US Sales Only); INIS. 

Abstract only. 3 refs. EMULSIONS/kinetics; EMULSIONS/ 
polymerization, GAMMA RADIATION/polymerization; RADICALS/ 
polymerization; EMULSIONS; KINETICS; POLYMERIZATION; LA- 
TEX; MONOMERS; POLYMERS; RADICALS 


17980 (INIS-mf-12812, pp. 39) How + - radiation can un- 
ravel mechanisms in free radical polymerizations. Russell, G.T. 
(Sydney Univ. (Australia). School of Chemistry); Gilbert, R.G.; Nap- 
per, D.H. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights (Australia). [1990]. 57p. (CONF-9011194—: 15. 
AINSE radiation chemistry conference, Lucas Heights (Australia), 5 
Nov 1990). In 15th AINSE radiation chemistry conference, 5-7 
November, 1990: conference handbook (programme, abstracts 
and general information). Order Number DE91626909. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. 1 ref. POLYMERIZATION/gamma radiation; 
POLYMERIZATION/radicals; EMULSIONS; KINETICS; POLYMER- 
IZATION; RADICALS; RELAXATION 


17981 (INIS-mf—12812, pp. 40) The use of high energy radi- 
ation processing of novel biomaterials. Markus, M.V. (IC/ 
Research Group, Ascot Vale (Australia)). Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights (Australia). [1990]. 57p. 
(CONF-9011194—: 15. AINSE radiation chemistry conference, Lu- 
cas Heights (Australia), 5 Nov 1990). In 15th AINSE radiation 
chemistry conference, 5-7 November, 1990: conference handbook 
(programme, abstracts and general information). Order Number 
DE91626909. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. IMPLANTS/irradiation; | IMPLANTS/polymers; 
POLYMERS/chemical radiation effects; POLYMERS/physical radia- 
tion effects; CHEMICAL PREPARATION; CHROMATOGRAPHY; 
CROSS-LINKING; DOPED MATERIALS; DRUGS; IMPLANTS; IR- 
RADIATION; POLYMERS; MOLECULAR WEIGHT; USES 


17982 (INIS-mf-12812, pp. 42) Crosslinking of polyolefins 
by high energy irradiation. Busfield, W.K. (Griffith Univ., Brisbane 
(Australia)). Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights (Australia). [1990]. 57p. (CONF-9011194—: 15. 
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AINSE radiation chemistry conference, Lucas Heights (Australia), 5 
Nov 1990). In 715th AINSE radiation chemistry conference, 5-7 
November, 1990: conference handbook (programme, abstracts 
and general information). Order Number DE91626909. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. POLYOLEFINS/cross-linking; POLYOLEFINS/ 
irradiation; ADDITIVES; CHEMICAL COMPOSITION; CHEMICAL 
RADIATION EFFECTS; MECHANICAL PROPERTIES; POLY- 
OLEFINS; CROSS-LINKING; IRRADIATION 


17983 (INIS-mf-12812, pp. 47) Triplet products from 
gamme - irradiated aqueous nitrobenzene solution. Zahar, G. 
(The Univ. of Pajadjaran, Bandung (Indonesia). Dept. of Organic 
Chemistry); Adisewoyo, S.S.; Oie, B.L.; Sutarno, P.S.; Sangster, 
D.F. Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights (Australia). [1990]. 57p. (CONF-9011194—: 15. AINSE radi- 
ation chemistry conference, Lucas Heights (Australia), 5 Nov 
1990). In 15th AINSE radiation chemistry conference, 5-7 Novem- 
ber, 1990: conference handbook (programme, abstracts and 
general information). Order Number DE91626909. Source: OST]; 
NTIS (US Sales Only); INIS. 

Abstract only. 3 refs. NITROBENZENE/cobalt 60; NI- 
TROBENZENE/irradiation; | RADICALS/radiolysis; | RADICALS/ 
triplets; CHEMICAL PREPARATION: CHEMICAL REACTION 
YIELD; GAMMA RADIATION; NITROBENZENE; IRRADIATION; 
RADICALS; RADIOLYSIS; TRIPLETS; SOLUTIONS 


17984  (INIS-mf-—12812, pp. 28) Some additions to the pulse 
radiolysis facility. Turonek, M.L. (Adelaide Univ. (Australia). Dept. 
of Physical and Inorganic Chemistry); Laurence, G.S. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights (Aus- 
tralia). [1990]. 57p. (CONF-9011194-: 15. AINSE radiation 
chemistry conference, Lucas Heights (Australia), 5 Nov 1990). In 
15th AINSE radiation chemistry conference, 5-7 November, 1990: 
conference handbook (programme, abstracts and general informa- 
tion). Order Number DE91626909. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Abstract only. RADIOLYSIS/data processing; RADIOLYSIS/ 
electronic equipment; COMPUTERS; L CODES; OPTIMIZATION; 
RADIOLYSIS 


17985 (JINR-E-18-89-724) Influence of some factors on ra- 
diation grafting of styrene onto poly(ethylene terephthalate) 
nuclear membranes. Zhitaryuk, N.|.; Shtan’ko, N.I. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Reactions. 
1989. 15p. Order Number DE91629371. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Radaition-induced graft polymerization of styrene from liquid 
phase onto poly(ethylene terephtalate) nuclear membranes and 
films has been investigated. Grafting was carried out by the meth- 
ods of preirradiation in air and in vacuum. It is shown that dose 
rate does not affect the rate of graft polymerization. Linear depen- 
dence of the limit grafting yield on dose has been obtained at 
carrying out the process by the method of preirradiation on graft 
polymerization kinetics has been studied: in the method of preirra- 
diation in vacuum, grafting yield passes through the maximum; in 
the method of preirradiation in air, grafting yield decreases continu- 
ously and rate of its decreasing is higher for samples kept in air 
than in vacuum. 34 refs.; 6 figs.; 3 tabs. 


17986 (KAERVRR-865/89) Studies on heat shrinkable PVC 
tubes. Pyun, Hyung Chick (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)); Kim, Ki Yup; Nho, Young 
Chang. Korea Atomic Energy Research Inst., Daeduk (Republic of 
Korea). Feb 1990. 55p. (In Korean). Order Number DE91629372. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Radiation crosslinking of PVC was investigated with the aim of 
obtaining a suitable formulation for heat-shrinkable tubes. Different 
PVC compositions were compounded with plasticizer, crosslinking 
agent of various kind and quantity, and different PVC in degree of 
polymerization. The mixtures were milled at 150 deg C for about 
10 minutes and pressed into 0.25 mm film at 150 deg C. Irradiation 
was carried out with electron beam accelerator using 300 KeV at 
current of 5 mA to dose up to 20 Mrad. Gel percents were deter- 
mined by extracting samples at the boiling temperature of 
tetrahydrofuran oven a period of 24 hours. The crosslinked PVC 
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films were stretched to various draw ratios in 110 deg C propy- 
leneglycol bath. The heat shrinking properties of stretched samples 
were measured as a function of stretch ratio and annealing tem- 
perature. The gel percent of PVC was measured as a function of 
the dose in formulations containing various amounts of plasticizer, 
crosslinking agents, and different degree of polymerization of PVC. 
The gel percent of PVC increased with increasing the amount of 
crosslinking agent, plasticizer, the degree of polymerization of 
PVC, and radiation dose. The high gel percent of PVC was ob- 
tained when trifunctional monomer was used as crosslinking agent. 
The heat-shrinkage percent of the crosslinked PVC films increased 
with increasing stretch ratio and annealing temperature, but it did 
not increase with increasing the amount of crosslinking agent and 
plasticizer. The crosslinking PVC which has a low degree of poly- 
merization showed poor shrinkage property and it cannot be 
stretched over 200 % ratio. Ten second was enough time to finish 
shringkage at 110 - 140 deg C for almost shrinkable specimens. 
(author). 
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Refer also to citation(s) 16175, 16363, 17730, 17870, 19106, 
19123, 19373 


17987 (DP-MS-88-101) Second plutonium cycle uranium 
rejection flowsheet. Chostner, D.F. Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Plant. [1988]. 21p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC09-76SR00001 ;AC09-89SR18035. (CONF-8810174—10: Pluto- 
nium/uranium recovery operations conference, Idaho Falls, ID 
(USA), 4-6 Oct 1988). Order Number DE91010039. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The Savannah River Plant, operated by E.|. du Pont de Nemours 
and Company for the United States Department of Energy, uses 
the PUREX process to provide gross separation of uranium and 
plutonium from fission products and separation of the uranium from 
the plutonium in the 1st solvent extraction cycle. Additional fission 
product removal is provided in the 2nd plutonium cycle, but no ad- 
ditional separation of the uranium from plutonium. Essentially all of 
the uranium that carries through 1st cycle to the plutonium product 
stream (1BP) remains with the plutonium and is present in the 2nd 
plutonium cycle product stream (2BP) and subsequently in the FB- 
Line product button. It is frequently necessary to recycle 1BP/2BP 
back through 1st cycle to meet the customer's requirement of 100 
parts uranium per million parts plutonium (ppM). Due to many con- 
ditions that can cause uranium contamination of plutonium product, 
a flowsheet that provides additional separation of uranium from plu- 
tonium in the 2nd plutonium cycle is highly desirable. A test 
flowsheet has been developed and evaluated in the pliant which al- 
ters operation of the 2B mixer-settler in the 2nd plutonium cycle to 
reject uranium to the solvent stream by increasing the mixer-settler 
acid profile. Computer simulations indicated that increasing the 
acid profile and adding a 2BS scrub stream would give significant 
uranium removal (uranium decontamination factors up to 1000) and 
produce relatively unchanged 2BP composition. Uranium decon- 
tamination factors of 150-200 have been measured in the plant 
across the 2nd plutonium cycle while producing 2BP containing 
less than the 100 ppM product specification. No hydraulic problems 
have been experienced and 2BP composition has been acceptable 
tor FB-Line operations. This flowsheet will save 7-10 days of lost 
production and about $400,000 in associated waste costs annually. 


17988 


(INIS-mf-12188) Characterization and quantification 
of iodine species in surface waters by radioanalytical and 
mass spectrometric methods. Reifenhaeuser, C. Regensburg 


Univ. (Germany, F.R.). Naturwissenschaftliche Fakultaet 4 - 
Chemie und Pharmazie. 1989 156p. (In German). Order Number 
DE91773796. Source: OSTI; NTIS (US Sales Only); INIS. 

By way of radiochemical labelling experiments, a method was 
established allowing the extraction of four different iodine species: 
iodide, iodate, and two organoiodine compounds. The method was 
a strongly alkaline anion exchanger, to which the four iodine 
species are bonded with different strenght. The organic radioiodine 
species were detectable in a '°"|-labelled water sample only after it 





was allowed to stand for a longer period, during which '°"| under- 
goes a transformation which reaches an equilibrium after a period 
of 14 days. Three iodine species could be eluated, - iodide, iodate, 
and one anionic organoiodine compound - , while the fourth iodine 
species remained firmly bonded to the exchanger and was defined 
as non-elutable organoiodine. Further experiments for characteriza- 
tion were done with membrane filters of different pore size, which 
allow a fractionation of organic compounds according to molecular 
weights. The separation of the four iodine species determined by 
labelling and column chromatography was applied to the quantita- 
tive analysis using MS-IVA, and thus for the first time direct 
determination of iodide, iodate, and anionic organoiodine was 
achieved. Very different types of surface waters were analysed, 
and in flowing waters only low amounts of dissolved organic carbon 
were measured, the different flowing water samples being distin- 
guished primarily by their carbonate concentrations. One boggy 
water sample, however, contained high concentration of humates 
(measured as dissolved organic carbon). Every water type was 
analysed several times and in different seasons of the year. These 
experiments showed that the various chemical bond types of the io- 
dine are influenced by the prevailing water parameters. (orig./HK). 


17989 (INIS-mf—12714, pp. 511-516) Production of radio- 
pharmaceuticals with high specific activity. Suzuki, K. (National 
Inst. of Radiological Sciences, Chiba (Japan)); Inoue, O. Japan 
Atomic Energy Research Inst., Tokyo (Japan). May 1990. 778p. 
(CONF-900156—: 2. international symposium on advanced nuclear 
energy research - evolution by accelerators, Mito (Japan), 24-26 
Jan 1990). In Proceedings of the 2nd international symposium on 
advanced nuclear energy research: Evolution by accelerators. Or- 
der Number DE90520334. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Various radioisotopes and labeled compounds have been applied 
and used. The present report reviews studies on the production of 
radiopharmaceuticals with high specific activity. Short-lived positron 
emitters such as ''C, '9N, SO and '®F are very important in the 
field of nuclear medicine and biochemistry since they can be easily 
produced with a commercially available cyclotron. Their practically 
attainable specific activities are much lower than the theoretical 
ones due to isotopic dilution in the course of target preparation, ir- 
radiation, labelling procedure, etc. [''C]CH3! is the most widely 
used precursor for ''C-labeling since it can be synthesized easily 
and rapidly from [''C]CO. A production method of [''C]Ro15- 
1788 is presented as an example of producing radiotracers with 
high specific activity. The report also discusses major problems as- 
sociated with high specific activity and describes some attempts to 
achieve higher specific activity. (N.K.). 


17990 (INIS-mf—12812, pp. 13) Tritium isotope labelling of 
organic compounds catalysed by platinum and palladium 
loaded microporous aluminophosphates. Chit Than (New South 
Wales Univ., Kensington (Australia). School of Chemistry); Long, 
M.A. Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights (Australia). [1990]. 57p. (CONF-9011194—: 15. AINSE radi- 
ation chemistry conference, Lucas Heights (Australia), 5 Nov 
1990). In 15th AINSE radiation chemistry conference, 5-7 Novem- 
ber, 1990: conference handbook (programme, abstracts and 
general information). Order Number DE91626909. Source: OST]; 
NTIS (US Sales Only); INIS. 

Abstract only. ALUMINIUM PHOSPHATES/catalysts: ALU- 
MINIUM  PHOSPHATES/labelled compounds: ORGANIC 
COMPOUNDS /labelling; ORGANIC COMPOUNDS ‘tritium; CATA- 
LYSTS; ISOTOPIC EXCHANGE; LABELLING; TRITIUM; 
PALLADIUM; PLATINUM 


17991 (INIS-mf—12820, pp. 459-469) Increasing corrosion 
resistance of reinforced concrete structures on sites of nitro- 
gen oxide concentrate reprocessing. Karadzhov, F.J. (Nikhip 
REDMET, Bukhovo (Bulgaria)); Viadimirov, V.D.; Draganov, L.P. 
Ceskoslovensky Uranovy Prumsl, Pribam (Czechoslovakia). 1990. 
502p. (In Russian). (CONF-9010350—: Mining Pribram in science 
and technology conference, Pribram (Czechoslovakia), 15-19 Oct 
1990). In Mining Pribram in science and technology. Proceedings 
of Session N: Chemical mining and processing methods. Order 
Number DE91629867. Source: OSTI; NTIS (US Sales Only); INIS. 
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A method is described of active protection of metal and concrete 
structures based on the prevention of corrosion production and de- 
velopment by the action of electric current. A de electric field is 
used produced between the object surface (anode) and a special 
fitting (cathode). The amount of aggressive nitrate ions in the con- 
crete is the main criterion. The method was experimentally tested 
on reinforced concrete blocks of 12x18x180 cm. The voltage gradi- 
ent was 0.57 V/cm and the anode current density was 0.012 mA’ 
gm?. The principle of the effect is electrolysis. The method is sim- 
ple and inexpensive, the current can be supplied from a storage 
battery. The structure lifetime extension coefficient is 2 to 2.5. 
(M.D.). 4 figs., 2 tabs. 


17992 (NIIAR—14-777) Formation conditions of monolithic 
desublimates and cryodeposits of uranium and tungsten hex- 
afluorides. Barkov, V.A. Nauchno-issiedovatel’skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad (USSR). 1989. 12p. (in Russian). Order 
Number DE91629315. Source: OSTI; NTIS (US Sales Only); INIS. 

A study was made on the dependence of thermal conductivity of 
uranium hexafluoride desublimates on the difference between satu- 
ration and desublimation temperatures and on hexafluoride content 
in gas mixture. It is shown that desublimates of different types are 
formed depending on these parameters: dense semitransparent 
monolithitic desublimate and porous frosted cryodeposit. Thermal 
conductivity of monolithitic desublimates of uranium and tungsten 
hexafluorides was measured and its dependence on temperature 
was investigated. Thermal conductivity is inversly proportional to 
temperature in 84-135 K range. 14 refs.; 5 figs. 


17993 (NIIAR—18-781) Similarity of dependences of thermal 
conductivity and density of uranium and tungsten hex- 
afluorides on desublimation conditions. Barkov, V.A. 
Nauchno-Issledovatel'skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR). 1989. 15p. (In Russian). Order Number DE91629316. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to results of investigations of the depen- 
dence of thermal conductivity and density of UF, and WF, 
desublimates on volume content of hexafluoride in initial gaseous 
mixture. Similarity of these dependences, as well as the depen- 
dences of thermal conductivity of desublimates on their density 
was revealed. Generalized expressions, relating thermal conductiv- 
ity and density of desublimates among each ofter and with volume 
content of hexafluoride in gaseous mixture were derived. Possibility 
of applying the generalized relations for calculation of thermal con- 
ductivity and density of other compounds of MeF, type under 
prescribed desublimation conclitions is shown. 15 refs.; 6 figs. 


17994 (NIRS-R-19, pp. 139-147) Automatic production of 
C-labelled radiopharmaceuticals with high specific activity. 
Suzuki, Kazutoshi (National Inst. of Radiological Sciences, Chiba 
(Japan)). National Inst. of Radiological Sciences, Chiba (Japan). 
Mar 1990. (in Japanese). In Final report on the project research 
‘medical use of accelerated heavy ions’: April 1984 - March 1989. 
239p. Order Number DE91755668. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An equipment has been developed for the automatic synthesis of 
11C-labelled radiopharmaceuticals with high radiochemical purity 
and high specific activity at high radiochemical yield. The 
equipment was designed to carry out the following processes auto- 
matically: leak check of the system: drying the radioactivity flow 
line by heating reaction vessels under a pure nitrogen gas flow; 
loading nitrogen gas into the target box: successive conversion of 
the generated ''C to "CO, -> 'ICH3OH -> ''CHgl -> ''C- 
labelled compounds: purification of the compounds by high 
pertormance liquid chromatography. ''C-labelled Ro15-1788, DM- 
PEA. MMBA, NMS, CNIMI, PK11195 and SCH23390 ready for iv. 
injection could be synthesized totally 342 times with the equipment. 
1.9-3.0 GBq of ''C-labelled radiopharmaceuticals were synthesized 
with the specific activity of 19-56 GBqu mol and the radiochemical 
purity of >98%, in the average routine productions for clinical pur- 
poses. Bacteria and pyrogen were not detected in any product. The 
products have been used for in vivo visualization or quantitative 
analysis of receptors and in vivo determination of enzyme activity 
in human brain by positron emission tomography (PET). (author). 
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17995 (Zfl-Mitt—148) Contributions to the coordination 
chemistry of technetium. Synthesis and structure analysis of 
new complex types and their testing in selected complex cat- 
alytic reactions. Lorenz, B. Akademie der Wissenschaften, Leipzig 
(Germany, F.R.). Zentralinstitut fuer lsotopen- und Strahlen- 
forschung. Aug 1989. 165p. (In German). Order Number 
DE91782103. Source: OSTI; NTIS (US Sales Only); INIS. 

New types of technetium complexes were synthesized and ana- 
lyzed by IR-, 'H- and °°Tc nmr as well as EPR spectra. They were 
tested for their potential catalytic activity in special organic reactions 
and their relevance to catalytic reactions, for example as intermedi- 
ate compounds, is discussed in depth. 317 refs., 20 figs. (BBR). 


4008 Combustion, Pyrolysis, and High- 
Temperature Chemistry 


Refer also to citation(s) 16114 


17996 (ANLU/CP-70076) Elementary reaction rate measure- 
ments at high temperatures by tunable-laser flash-absorption. 
Hessler, J.P. Argonne National Lab., IL (USA). 6 Mar 1991. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-9105162-3: Department of Energy-Basic 
Energy Sciences (DOE-BES) combustion research meeting, Lake 
Geneva, WI! (USA), 28-31 May 1991). Order Number DE91011850. 
Source: OSTI; NTIS; GPO Dep. 

The major objective of this program is to measure thermal rate 
coefficients and branching ratios of elementary reactions which in- 
volve atomic and diatomic reactants or products. To perform these 
measurements, we have constructed an ultrahigh-purity shock tube 
to generate temperatures between 1500 and 5500 K. A high- 
resolution, laser light source is being used to measure the rate of 
change of the concentration of species which absorb below 50,000 
cm—" e.g.: OH, CH, CH3. State-of-the-art laser techniques are be- 
ing used to extend the technique into the vacuum-ultraviolet 
spectral region where we can measure atomic species e.g.: H, D, 
C, O, and N; and diatomic species e.g.: O2 and OH. 8 refs., 1 fig. 


17997 (DOE/ER/13282-8) Aromatics oxidation and soot 
formation in flames: Progress report for year beginning 15 
August 1990. Howard, J.B. Massachusetts Inst. of Tech., Cam- 
bridge, MA (USA). Dept. of Chemical Engineering. [1990]. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-84ER13282. Order Number DE91010262. Source: OSTI; 
NTIS; GPO Dep. 

Work at MIT during this contract period has been concerned with 
kinetics and mechanisms of aromatics oxidation and soot formation 
in flames. The scope includes detailed measurements of profiles of 
stable and radical species concentrations and soot-particle number 
concentration and size distribution through the reaction zone of low- 
pressure one-dimensional premixed flames. Intermediate species 
identifications and mole fraction, flux, and net reaction rates calcu- 
lated from the profile measurements are used to test postulated 
reaction mechanisms. The aromatics oxidation work is focused 
mainly on benzene, and the soot formation work is primarily con- 
cerned with the particle inception or nucleation stage. Particular 
objectives are to identify and to determine rate constants for the 
main benzene oxidation reactions in flames, and to characterize 
the soot precursor species and the mechanisms and kinetics of the 
transition from molecules to nascent soot particles. 6 refs., 1 tab. 


17998 (DOE/ER/13811-4) Theoretical studies of hydrocar- 
bon combustion chemistry: Annual progress report. Schaefer, 
H.F. Ill. Georgia Univ., Athens, GA (USA). Research Foundation. 
Jan 1991. 32p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG09-87ER13811. Order Number DE91010620. 
Source: OSTI; NTIS; GPO Dep. 

In surveying the literature of methane and ethane oxidation, one 
discovers quickly that the reactions of atomic oxygen have been 
much more thoroughly characterized experimentally than the analo- 
gous reactions of molecular oxygen. The reason, of course, is that 
molecular oxygen frequently dissociates at the relatively high tem- 
peratures at which combustion takes place and atomic oxygen is 
indeed a very important species. The essence of the present pro- 
posal is that theoretical studies of the reactions of molecular 


330 ERA Vol. 16, No. 7 


oxygen would be very useful. Molecular oxygen is abundant in 
combustion processes, its reactions with simple hydrocarbons are 
not well understood, and the area represents something of a ques- 
tion mark for the whole field. We have completed a theoretical 
study of CH, + Oz and are just beginning research on the CoHs + 
Op, system. 99 refs 


17999 (DOE/ER/13912-3) Fundamental studies of carbenes 
and hydrocarbon radicals: Progress report. Thaddeus, P.; Got- 
tlieb, C. Harvard Univ., Cambridge, MA (USA). Apr 1991. 15p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-88ER13912. Order Number DE91011029. Source: OSTI; 
NTIS; GPO Dep. 

Our research program provides definitive spectroscopic identifi- 
cation, highly accurate spectroscopic constants in the lowest 
vibrational states of the ground electronic state, and accurate 
structures of many of the important reactive intermediates in 
combustion chemistry. In the production of polycyclic aromatic hy- 
drocarbons and soot in flames of aliphatic fuels, the rate controlling 
steps are the reactions responsible for ring formation. Mechanisms 
of these key reactions not yet understood, are believed to involve 
highly reactive hydrocarbons that result from pyrolysis of the fuel, 
but little is Known about most of these reactive species and their 
structures have generally not yet been determined. What is needed 
is high resolution spectroscopy, best achieved between the mi- 
crowave and ir region of the spectrum (i.e., the millimeter and 
submillimeter regions) because of the excellent sensitivity, and 
ease of predictability and identification of pure rotational spectra. A 
further advantage of millimeter and submillimeter-wave over other 
wavelength regions is that, owing to high symmetry, gases such as 
acetylene, allene, and benzene have no permanent dipole mo- 
ments and therefore no interfering transitions. 15 refs., 3 figs. 


18000 (DOE/MC/23135—2980) The chemistry of sodium 
with sulfur in flames: Final report. Steinberg, M.; Schofield, K. 
California Univ., Santa Barbara, CA (USA). Quantum Inst. Feb 
1991. 52p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG21-86MC23135. Order Number DE91002060. Source: 
OSTI; NTIS; GPO Dep. 

An experimental and analytical program examining sodium/sulfur 
chemistry has been conducted in a series of fuel rich and lean Ho/ 
O2/Ne2 flames, with and without added sulfur, and covering a wide 
range of temperatures and stoichiometries. Fluorescence measure- 
ments of OH and Na downstream profiles and sodium line reversal 
temperatures provided a broad data base for kinetic modeling. 
Analysis indicated NaSo2 to be the only significant sodium/sultur 
product formed in the lean flames. Even so, its concentrations re- 
main an extremely small fraction of the total sodium. The more 
important perturbation of the distribution of sodium over its molecu- 
lar forms results from the catalytic effect of sulfur on the flame 
radical concentration levels rather than the formation of additional 
species. A bond dissociation energy of (Na-SOz) = 197 = 20 kJ 
mol~' is derived assuming a non-planar structure or 210 + 20 kJ 
mol—' if the molecule is planar. NaOS is dominant in the rich 
flames, coupled with small contributions from NaSO2z, NaSH, NaS 
and NaS». Together, these can constitute from about 10 to 20% of 
the total flame sodium and do represent in this case an enhance- 
ment of molecular formation. Preliminary data in fuel rich CoH2/O>2/ 
No flames are consistent with this model. This further illustrates the 
general insensitivity of alkali chemistry to fuel type. 57 refs., 10 
figs., 4 tabs. 


18001 ignitor with stable low-energy thermite igniting sys- 
tem. Kelly, M.D.; Munger, A.C. To Dept. of Energy. 8 Aug 1989. 
USA Patent patent application 7-390,853. 10p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DP00053. 
Order Number DE91011628. Source: OSTI; NTIS; GPO Dep. 

A stable compact low-energy igniting system in an ignitor utilizes 
two components, an initiating charge and an output charge. The 
initiating charge is a thermite in ultra-fine powder form compacted 
to 50-70% of theoretical maximum density and disposed in a cav- 
ity of a header of the ignitor adjacent to an electrical ignition 
device, or bridgewire, mounted in the header cavity. The initiating 
charge is ignitable by operation of the ignition device in a hot-wire 
mode. The output charge is a thermite in high-density consolidated 
form compacted to 90-99% of theoretical maximum density and 





disposed adjacent to the initiating charge on an opposite end 
thereof from the electrical ignition device and ignitable by the initi- 
ating charge. A sleeve is provided for mounting the output charge 
to the ignitor header with the initiating charge confined therebe- 
tween in the cavity. 1 fig. 
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Refer also to citation(s) 16197, 16198, 16202, 16204, 16249, 
16328, 16399, 16402, 16794, 17233, 17548, 17664, 17932, 18057, 
18076, 18077, 18379, 19174, 19346, 19348 


18002 (ANL/CP-72735) Optimization approaches to nonlin- 
ear model predictive control. Biegler, L.T. (Carnegie-Mellon 
Univ., Pittsburgh, PA (USA). Dept. of Chemical Engineering); Rawl- 
ings, J.B. Argonne National Lab., IL (USA). [1991]. 30p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-31109-ENG- 
38. Order Number DE91011178. Source: OSTI; NTIS; GPO Dep. 
With the development of sophisticated methods for nonlinear pro- 
gramming and powerful computer hardware, it now becomes useful 
and efficient to formulate and solve nonlinear process contro! prob- 
lems through on-line optimization methods. This paper explores 
and reviews control techniques based on repeated solution of non- 
linear programming (NLP) problems. Here several advantages 
present themselves. These include minimization of readily quantifi- 
able objectives, coordinated and accurate handling of process 
nonlinearities and interactions, and systematic ways of dealing with 
process constraints. We motivate this NLP-based approach with 
small nonlinear examples and present a basic algorithm for 
optimization-based process control. As can be seen this approach 
is a straightforward extension of popular model-predictive con- 
trollers (MPCs) that are used for linear systems. The statement of 
the basic algorithm raises a number of questions regarding stability 
and robustness of the method, efficiency of the contro! caiculations, 
incorporation of feedback into the controller and reliable ways of 
handling process constraints. Each of these will be treated through 
analysis and/or modification of the basic algorithm. To highlight and 
support this discussion, several examples are presented and key 
results are examined and further developed. 74 refs.,'11 figs. 


18003 (CEA-CONF—10375) Two dimensional solid He: a 
frustrated magnetic system. Roger, M. CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique du Solide et de Resonance Magnetique. 1990. 2p. 
(CONF-900806-: 19. international conference on low temperature 
physics, Brighton (UK), 16-22 Aug 1990). Order Number 
DE91781450. Source: OSTI; NTIS (US Sales Only). 

Like in the bee three-dimensional solid, competing cyclic ring ex- 
changes govern the magnetic properties of °He films. Three-particle 
exchange dominates at high and moderate areal density, leading to 
the ferromagnetic properties previously observed. At the low densi- 
ties corresponding to the observation of commensurate phases, 
higher order (four and six-spin) antiferromagnetic exchanges are 
more important and lead to a frustrated antiferromagnetic system. 
A variety of anomalies recently observed are interpreted. 


18004 (CEA-CONF—10379) Fluctuation effects in phase 
segregation. Bernier, M. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (FR). Service de Physique du Solide et 
de Resonance Magnetique); Kumar, P. CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique du Solide et de Resonance Magnetique. 1990. 2p. 
(CONF-900806-: 19. international conference on low temperature 
physics, Brighton (UK), 16-22 Aug 1990). Order Number 
DE91781449. Source: OSTI; NTIS (US Sales Only). 

The excess specific heat observed above the phase separation 
temperature in solid mixtures of "He and “He is attributed to the 
fluctuations that represent the symmetry of the condensing state. 
In a °He rich solid the fluctuations of the “He rich phase are 2- 
dimensional while in an even mixture they are 3-dimensional, the 
characteristic length scale is approximately the interparticle spac- 
ing. 
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18005 (CEA-DAS-771) impacts of the filter clogging on the 
behaviour of a ventilation network in the event of fire. Laborde. 
J.C. (CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses. 92 
(France). Dept. Protection Technique); Pourprix, M.: Lopez, M.C.: 
Savornin, J.; Teissier, J. CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. d’Analyse de Surete. Dec 
1990. 16p. (CONF-9004303—: 21. DOE/NRC Nuclear Air Cleaning 
Conference, San Diego, U (USA), 13-16 Apr 1990). Order Number 
DE91773621. Source: OSTI; NTIS (US Sales Only) 

One of the main roles of ventilation in a nuclear plant is to main- 
tain dynamic containment during normal or accidental operatina 
conditions. Among the incidents likely to affect a nuclear installa- 
tion, fire is one of those which, coming from the safety stand-point 
requires the greatest attention because it is one of the most proba- 
ble risks. The consequences of a fire have to be analysed not only 
in the room where it breaks out, but also for the entire ventilation 
network. To evaluate these consequences and develop strategies 
against fire, the Commissariat a L’Energie Atomique (CEA) uses 
several test rigs and calculation codes by which the impact of a fire 
upon the sensitive points of a network can be determined Re- 
search and development studies currently under way give priority 
to the clogging of High Efficiency Particulate Air (HEPA) filters. Be- 
ginning with polymer fires in a 85 m* ventilated room. the influence 
of filter clogging on the characteristic parameters of the associated 
ventilated network (pressure in room, extraction flow. ...) is high- 
lighted. The resultant modelling study following these experiments 
reveals that coupling of a ventilation code with a fire code cannot 
be disassociated from the development of a filter clogging mode! 


18006 (CONF-901194—15)} Controller design for a force- 
reflecting teleoperator system with kinematically dissimilar 
master and slave. Jansen. J.F.; Kress, R.L.; Babock, S.M. Oak 
Ridge National Lab.. TN (USA). [1990]. 23p. Sponsored by Depart- 
ment of Defense. Washington, DC (USA). DOE Contract 
AC05-840R21400. From American Society of Mechanical Engi- 
neers (ASME) winter annual meeting; Dallas, TX (USA); 25-30 Nov 
1990. Order Number DE91010187. Source: OSTI; NTIS; GPO Dep. 

The purpose of this paper is to develop a controller for a force- 
reflecting teleoperator system having kinematically dissimilar 
master and slave. The controller is a stiffness controller for both 
the master and the slave. A mathematical problem associated with 
representing orientations using Euler angles is described, and Eu- 
ler parameters are proposed as a solution. The basic properties of 
Euler parameters are presented, specifically those pertaining to 
stiffness control. The stiffness controlier for both the master and 
the slave is formulated using Euler parameters to represent orien- 
tation and a Liapunov stability proof is presented for the controller. 
The master portion of the control scheme is implemented on a 6- 
degree-of-freedom master. 22 refs., 6 figs. 


18007 (CONF-910603—11) Criticality analyses performed to 
support amendment of HFIR fresh tuel contianer. Smolen, G.R. 
Oak Ridge National Lab., TN (USA). [1991]. 6p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From Annual meeting of the American Nuclear Society (ANS); Or- 
lando, FL (USA); 2-6 Jun 1991. Order Number DE91010784. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A criticality safety evaluation was performed to support the 
shipping of U-Mo fuel plates from the Health Physics Research Re- 
actor (HPRR) in the High Flux Isotope Reactor (HFIR) inner fuel 
package. The HFIR inner fuel container was designed specifically 
to accommodate inner fuel elements for the HFIR. The inner cavity 
of the container (27.622 cm diameter) is sufficiently large enough 
to contain the 20.32-cm (8-in.) diameter fuel plates from the HPRR. 
The packaging primarily consists of an internal structure of wood 
and polyethylene foam surrounded by a steel container. The con- 
tainer is not considered leak-tight. The integrity of the container 
during Normal Conditions of Transport and during Hypothetical Ac- 
cident Conditions has been demonstrated in the Safety Analysis 
Report for Packaging (SARP). The paper describes the model 
specification, criticality calculations, calculational results, and vali- 
dation calculations. The criticality assessment of this package with 
the specified fissile loadings determined that the package meets 
the requirements of 10 CFR 71.55 and 10 DFR 71.59. The trans- 
port index for criticality safety purposes is 3.4. A higher transport 
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index may be required, based on the maximum radiation level of 
the package in accordance with 49 CFR 173.455. 3 refs., 2 figs. 


18008 (CONF-9106131-3-Pt.1) Use of force-measuring 
transducers in manipulator control: Part 1, Theory. Jansen, 
J.F.; Kress, R.L. Oak Ridge National Lab., TN (USA). [1991]. 17p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 1991 Society for Experimental Mechanics 
spring conference: Milwaukee, WI (USA); 9-13 Jun 1991. Order 
Number DE91010809. Source: OSTI; NTIS; GPO Dep. 

This paper investigates two types of control structures for teleop- 
erated manipulators using force-measuring transducers; each 
control structure type targets specific properties of the manipulator. 
One approach is to measure torque in the drive train of the manip- 
ulator to increase backdriveability, sensitivity, and stiffness. The 
second approach is to measure the forces and torques at the wrist 
of the manipulator, and then use this force/torque vector in a stiff- 
ness control algorithm which resolves dissimilar kinematics and to 
increase sensitivity. 17 refs., 3 figs. 


18009 (CONF-9106131-4-Pt.2) Use of force-measuring 
transducers in manipulator control: Part 2, Implementation. 
Kress, R.L.; Jansen, J.F. Oak Ridge National Lab., TN (USA). 
[1991]. 16p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO5-840R21400. From 1991 Society for Experimental 
Mechanics spring conference; -Milwaukee, Wi (USA); 9-13 Jun 
1991. Order Number DE91010773. Source: OSTI; NTIS; GPO Dep. 

This paper investigates two types of control structures for me- 
chanical manipulators using force-measuring transducers with each 
type targeting specific properties of the manipulator. One approach 
is to measure torque in the drive train of the manipulator to 
increase backdrivability, sensitivity, and stiffness. The second ap- 
proach is to measure the forces and torques at the wrist of the 
manipulator. This force/torque vector is then used in a stiffness 
contro! algorithm which resolves dissimilar kinematics and in- 
creases sensitivity. Experiments with the Laboratory Telerobotic 
Manipulator (LTM) designed and built at Oak Ridge National Labo- 
ratory (ORNL) show how drive-train torque feedback can reduce 
the apparent friction in a manipulator drive train resulting from fric- 
tion in gear boxes, bearings. and transmission components. For 
robotic operation, drive-train torque feedback can yield a signifi- 
cantly stiffer drive train. For teleoperated systems, drive-train torque 
feedback translates into improved backdrivability, better sensitivity, 
and improved stiffness. A 6-axis, wrist-mounted force-torque sensor 
was used in a Cartesian stiffness control algorithm implemented on 
the Center for Engineering Systems Advanced Research Manipula- 
tor (CESARm) located at ORNL. 9 refs., 7 figs., 3 tabs. 


18010 (EGG-M-90399) High-capacity, high-strength trailer 
designs for the GA-4/GA-9 Casks. Kissinger, J.A.; Rickard, N.D.; 
Taylor, C.; Zimmer, A. General Atomics, San Diego, CA (USA). 
[1991]. 11p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO7-881D12698. (CONF-910435-56: American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 
Order Number DE91010083. Source: OSTI; NTIS; INIS; GPO Dep. 
General Atomics (GA) is developing final designs for two dedi- 
cated legal-weight trailers to transport the GA-4 and GA-9 
Spent-Fuel Casks. The basic designs for these high-capacity, 
high-strength trailers are essentially identical except for small modi- 
fications to account for the differences in cask geometry. We are 
designing both trailers to carry a 55,000 Ib (24,900 kg) payload 
and to withstand a 2.5 g vertical design load. The GA-4 and GA-9 
trailers are designed for significantly higher loads than are typical 
commercial semitrailers, which are designed to loads in the range 
of 1.7 to 2.0 g. To meet the federal gross vehicle weight limit for 
legal-weight trucks, GA has set a target design weight for the trail- 
ers of 9000 Ib (4080 kg). This weight includes the personnel barrier, 
cask tiedowns, and impact limiter removal and storage system. 
Based on the preliminary trailer designs, the final design weight is 
expected to be very close to this target weight. 3 refs., 3 figs. 


18011 (ETDE-mf-1773682) Investigation into the dynamical 
behaviour of non-return valves of different construction. 
Universitaet Stuttgart, Institut fuer Hydraulische Stroemungs- 
maschinen. Mitteilung. Gronenberg, R. Stuttgart Univ. (Germany, 
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F.R.). Fakultaet 5 - Energietechnik. 1990 171p. (In German). Order 
Number DE91773682. Source: OSTI; NTIS (US Sales Only). 

For different non-return valves the dynamic loads due to the 
closing in backward flow are investigated, especialy the water- 
hammer and the forces transmitted from the non-return valve to 
the installation. The experimental investigations are carried out in a 
pump installation, in which it is possible to decelerate the flow with 
different flow-velocity gradients. For undamped non-return valves 
the dynamical behaviour is presented as a function of the flow- 
velocity gradient. To transfer the results to other non-return valves 
a relationship based on the similitude is deduced. The behaviour of 
damped non-return valves is investigated for the example of a 
damping with linear characteristic. Besides the experimental inves- 
tigations numerical simulations are made. For these simulations a 
numerical model is developed, based on the steady-state charac- 
teristics of the non-return valve. (orig.). 


18012 (INIS-mf-12183) Bilateral arrangement on coopere- 
tion and technical exchange between the USA and the FRG on 
research related to radioactive material transportation. Bunde- 
sanstalt fuer Materialforschung und -pruefung, Berlin (Germany, 
F.R.); Sandia National Labs., Albuquerque, NM (USA); Bundesmin- 
isterium fuer Forschung und Technologie, Bonn (Germany, F.R.). 
[1991] 258p. (In.-German, English). Contract BAM 01502;BMFT 
KWA 3502/5. Order Number DE91769204. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This publication presents six final reports of the Bundesanstalt 
fuer Materialforschung und -pruefung, BAM, on the subject area of 
transport and storage casks made of ductile cast iron for radioac- 
tive material. The individual topics of the final reports are: 1. 
Ductile cast iron with nodular graphite as a material for spent fuel 
transport and storage casks. 2. Status of ductile cast iron cask 
technology in the Federal Republic of Germany. 3. Materials test- 
ing of transport and storage casks made of GGG 40, in 1981-1987. 
4. Behavior of unsound container bodies made of ductile cast iron 
under impact loads during drop tests. 5. Computer codes for the 
determination of stress conditions in relevant components of pack- 
agings containing radioactive material. 6. Computer-aided 
recording and evaluation of instrumented impact tests. (orig./MM). 


18013 (INIS-mf-—12183 vp.) Volume 1: Ductile cast iron with 
nodular graphite as a material for spent-fuel transport and 
storage casks. Wieser, K.E. (Bundesanstalt fuer Materialtorschung 
und -pruefung, Berlin (Germany, F.R.)); Guenther, B. Bunde- 
sanstalt fuer Materialforschung und -pruefung, Berlin (Germany, 
F.R.); Sandia National Labs., Albuquerque, NM (USA); Bundesmin- 
isterium fuer Forschung und Technologie, Bonn (Germany, F.R.). 
[1991]. 258p. Contract BAM 01502;BMFT KWA 3502/5. In Bilateral 
arrangement on cooperation and technical exchange between the 
USA and the FRG on research related to radioactive material 
transportation. Order Number DE91769204. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Under the aproval and licensing procedure for spent fuel trans- 
port and storage casks made of ductile cast iron with nodular 
graphite, the Bundesanstalt fuer Materialprueftung (BAM) (’Federal 
Institute for Materials Testing’) pertormed an official suitability as- 
sessment of both the design and the grade material. This report 
describes the cask safety philosophy as well as the basic material 
requirements which are in part derived from deterministic and prob- 
abilistic considerations compared with the requirements on 
pressure vessels and nuclear components. It includes a discussion 
of the approved quality-assurance measures required to arrive at a 
consistent quality of all serial casks. (orig.). 


18014 (INIS-mf-—12183 vp.) Volume 2: Status of ductile cast 
iron cask technology in the Federal Republic of Germany. 
Guenther, B. (Bundesanstalt fuer Materialforschung und -pruefung, 
Berlin (Germany, F.R.)). Bundesanstalt fuer Materialforschung und 
-pruefung, Berlin (Germany, F.R.); Sandia National Labs., Albu- 
querque, NM (USA); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.). [1991]. 258p. Contract BAM 
01502;BMFT KWA 3502/5. In Bilateral arrangement on cooperation 
and technical exchange between the USA and the FRG on 
research related to radioactive material transportation. Order Num- 
ber DE91769204. Source: OSTI; NTIS (US Sales Only); INIS. 





As the competent authority for the design testing and evaluation 
of packages for the transport of radioactive materials, the Federal 
Institute for Materials Research and Testing (BAM) has etablished 
a specific concept for the safety evaluation of ductile cast iron 
(DCI) containers. This concept was deemed not only to demon- 
strate compliance with the safety regulations based upon the 
experimental performance test approach, but also to assure validity 
of test results for any of the manufactured samples. Since 1979 44 
9m-drop tests on the unyielding target have been performed by 
BAM with samples of different designs, 20 of them at sample test 
temperatures below -40deg C. The mass of test objects was in be- 
tween 5 and 92 tons. As a consequence of the procedure, BAM is 
aware of thousands of material results covering the complete field 
of thick walled DCl-containers revealing a tendency towards im- 
proved ductility measured in terms of elongation (As). For wall 
thickness of 500 mm values for As are nowadays achieved in the 
order of 15%, well above the minimum value of 6%. (orig./MM). 


18015 (INIS-mf—12183 vp.) Volume 3: Materials testing of 
transport and storage casks made of nodular cast iron (GGG 
40) in the years 1981 through 1987. Ziebs, J. (Bundesanstalt fuer 
Materialforschung und -pruefung, Berlin (Germany, F.R.)); Frenz, 
H.; Guenther, B. Bundesanstalt fuer Materialforschung und 
-pruefung, Berlin (Germany, F.R.); Sandia National Labs., Albu- 
querque, NM (USA); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.). [1991]. 258p. (in German). 
Contract BAM 01502;:BMFT KWA 3502/5. In Bilateral arrangement 
on cooperation and technical exchange between the USA and the 
FRG on research related to radioactive material transportation. Or- 
der Number DE91769204. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Grey cast iron featuring nodular graphite with a predominant 
ferritic matrix (GGG 40) is suitable for spent fuel elements and ra- 
diactive waste owing to its mechanical properties achieved for 
heavy-duty storage and shipping containers today. A yield point as 
low as possible, limitation of pearlite content to a maximum of 
20%, and prevention of graphite degenerations allow to achieve 
strength properties which are required to ensure container integrity 
in cases of accident. This also applies to the value of K,.> 50 
MPa.m'/2 in fracture mechanical analysis, and to the perequisites 
for fracture safety: sufficient ductility characterized by sufficient 
fracture elongation A5, for instance. (orig/MM). 


18016 (INIS-mf—12183 vp.) Volume 5: Computer codes for 
the determination of stress conditions in relevant components 
of packagings containing radioactive material. Guenther, B. 
(Bundesanstalt fuer Materialforschung und -pruefung, Berlin (Ger- 
many, F.R.)). Bundesanstalt fuer Materialforschung und -pruefung, 
Berlin (Germany, F.R.); Sandia National Labs., Albuquerque, NM 
(USA); Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.). [1991]. 258p. (in German). Contract BAM 
01502;BMFT KWA 3502/5. In Bilateral arrangement on cooperation 
and technical exchange between the USA and the FRG on 
research related to radioactive matenal transportation. Order Num- 
ber DE91769204. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the framework of the project, methods for the calculation 
of mechanical stresses affecting the transport cask for radioactive 
materials (CASTOR) were developed, or available computer codes 
were modified, in order to establish the required database for de- 
sign testing and approval in compliance with traffic lawers. The 
calculations took into account all essential components of a trans- 
port cask and covered the following tasks: (1) Calculation of 
nominal stresses in the container body in the case of an horizontal 
9 m-drop on the lifting laugs and the shock absorbers. using the 
ADINA code. (2) Calculation of stresses for conditions of point 
loads simulated in acceptance testing by 1 m-drop tests on a pierc- 
ing steel thorn (PUNCH code). (3) Calculation of strength of bolted 
lifting lugs with the BOLT code developed by TU Berlin. This code 
calculates the additional stresses affecting the bolts under real ser- 
vice conditions. (orig/MM). 


18017 (INIS-mf—12183 vp.) Volume 4: Behaviour of 
unsound container bodies made of ductile cast iron under im- 
pact loads during drop tests. Guenther, B. (Bundesanstalt fuer 
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Materialforschung und -pruefung, Berlin (Germany, F.R.)). Bunde- 
sanstalt fuer Materialforschung und -pruefung, Berlin (Germany, 
F.R.); Sandia National Labs., Albuquerque, NM (USA); Bundesmin- 
isterium fuer Forschung und Technologie, Bonn (Germany, F.R.). 
[1991]. 258p. (in German). Contract BAM 01502;BMFT KWA 
3502/5. In Bilateral arrangement on cooperation and technical ex- 
change between the USA and the FRG on research related to 
radioactive material transportation. Order Number DE91769204. 
Source: OSTI; NTIS (US Sales Only); INIS. 

With a container for transport of spent fuel elements (CASTOR 
MTR, 12 t weight) and a thick-walled pipe (5 t weight) made of the 
ductile cast iron GGG 40, with artificial defects, drop test, were car- 
ried out from 9 meters of height and form 1 meter, with impact on 
a steel thorn. Metallographic examinations in the range of the artifi- 
cial defect showed the formation of a cleavage fracture of a 
maximum of 0,4 mm in length (wall thickness of container 340 
mm). The crack runs along the grain boundary and is arrested 
there. The crack arrest in a total of three levels examined metallo- 
graphically occurs after 0.07 mm also on the grain boundary or 
after 0.02 mm in the graphite nodule being next to the notch root. 
The essential acceptance criteria (preservation of sealing and 
shielding capability through preserving mechanical integrity), which 
are defined for fail-safe waste packagings for high-level radioactive 
material as a precondition for licensing under traffic legislation were 
met in this case through the identified behavior. (orig./MM). 


18018 (INIS-mf—12811(v.1,2)) Dynamics of structures ‘89. 
Vol. 1 and 2: Czechoslovak conference with international par- 
ticipation. Ceskoslovenska Vedeckotechnicka Spolecnost, Pizen 
(Czechoslovakia). Dum Techniky. 1989 316p. (in Czech, English, 
Russian, S (CONF-8909421-: Czechoslovak conference on dy- 
namics of structures ‘89, Karlovy Vary (Czechoslovakia), 12-14 Sep 
1989). Order Number DE91627744. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The proceedings, comprising 3 volumes published by the Pizen 
Centre of the Czechoslovak Society for Science and Technology 
(Vol. 1 and 2) and by Skoda Works in Plizen (Vol. 3), contain 107 
papers, out of which 8 fall within the INIS Subject Scope; these 
deal with problems related to the earthquake resistance of nuclear 
power plants. Attention is paid to the evaluation of seismic charac- 
teristics of nuclear power plant equipment, to the equipment testing 
and to calculations of its dynamic characteristics under simulated 
seismic stress. (Z.M.). 


18019 (JAERI-M-90-147) A modelling of robot manipulator 
dynamics based on Newton-Euler’s equations. Sasaki, Shinobu 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Sep 1990. 45p. (in Japanese). Order Number 
DE91772107. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper is presented an algorithm for solving the inverse 
dynamics of robot manipulators. In comparison with the dynamical 
equations derived from the Lagrange’s mechanics, the relations to 
be treated are of simple forms due to recursive expressions of rel- 
ative link motions. A computer simulation for applying the algorithm 
to a six-link manipulator indicated that the present method might 
be most appropriate among the existing approaches from the view- 
point of computational efficiency. In particular, it is noted that the 
increase of the number of links has hardly great effect on the intri- 
cacy of calculation. (author). 


18020 (KAERI/RR-832/89) Multiprocessor development for 
robot control. Lee, John Min (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)): Kim, Seung Ho; Kim, Chang 
Hoi; Kim, Byung Soo: Hwang. Suk Yeong: Lee, Young Bum: Sohn, 
Suk Won: Kim, Woon Gi. Korea Atomic Energy Research Inst., 
Daeduk (Republic of Korea). Jan 1990. 200p. (in Korean). Order 
Number DE91630402. Source: OSTI: NTIS (US Sales Only): INIS. 

The project of this study is to develop a real time controller 
applying autonomous robotic systems operated in hostile environ- 
ment. Developed control system is designed with a multiprocessor 
to get independency and reliability as well as to extend the system 
easily. The control system is designed in three distinct subsystems 
(supervisory control part, functional control part, and remote control 
part). To review the functional performance of developed controller, 
a prototype mobile robot, which was installed 4 DOF mainpulator, 
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was designed and manufactured. Initial tests showed that the robot 
could turn with a radius of 38 cm and a maximum speed of 1.26 
km/hr and go over obstacle of 18 cm in height. (author). 


18021 (KAERI/RR-880/89) The construction of irradiated 
material examination facility: Detail design and underground 
structure construction. Ro, Seung Gy (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)); Lee, Key Soon; Herr, 
Young Hoi. Korea Atomic Energy Research Inst., Daeduk (Republic 
of Korea). Mar 1990. 283p. (In Korean). Order Number 
DE91630411. Source: OSTI; NTIS (US Sales Only); INIS. 

A detail design of the examination process, the hot cell facility 
and the annexed facility of the irradiated material examination facil- 
ity (IMEF) which will be utilized to examine and evaluate physical 
and mechanical properties of neutron-irradiated materials, has 
been performed. Also a start-up work of the underground structure 
construction has been launched out. The project management and 
tasks required for the license application were duly carried out. The 
resultant detail design data will be used for the next step. (author). 


18022 (KAERI/RR-907/90) Development of flow test 
technology for PWR fuel assembly. Chung, Moon Ki (Korea Ad- 
vanced Energy Research Inst., Daeduk (Republic of Korea)); Cha, 
Jong Hee; Yang Sun Kyu. Korea Atomic Energy Research Inst., 
Daeduk (Republic of Korea). Jun 1990. 340p. (in Korean). Order 
Number DE91630403. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this project is to design and construct an out-of- 
pile design verification test facility to be used to conduct hydraulic 
test for evaluation of PWR fuel performance at reactor operating 
conditions. This project also includes development of advanced 
measuring techniques such as LDV techniques applicable for the 
hydraulic test required to support KAERI’s fuel development pro- 
gram. For the nuclear fuel safety aspect it is of importance to 
evaluate the thermal-hydraulic compatibility and mechanical in- 
tegrity of a newly designed fuel through the design verification test. 
Construction of PWR - hot test loop facility has been completed. 
This facility can simulate reactor conditions up to 160 bar, 330 deg 
C and coolant flows up to 100 kg/sec. This facility will be used to 
produce the hydraulic parameters of the existing PWR fuel assem- 
blies and to verify the design improvement of fuel components 
such as advanced spacer grid, intermediate flow mixers, and bot- 
tom nozzles. Data which can be used to verify the thermal 
hydraulic code were produced by measuring the velocities in sub- 
channels using laser Doppler velocimeter. (author). 


18023 (LA-UR-91-1196) X-ray-computed tomography for 
inspecting industrial parts. Viskoe, D.A.; Stupin, D.M.; Greichen, 
K.R.; Ortega, J.P. Los Alamos National Lab., NM (USA). [1991]. 
6p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-9105166—1: 2. American Society for Non- 
destructive Testing (ASNT) on industrial computed tomography 
conference, San Diego, CA (USA), 20-24 May 1991). Order Num- 
ber DE91011390. Source: OSTI; NTIS; GPO Dep. 

We are building a tomographic x-ray scanner to inspect cast ex- 
plosives and industrial parts and to study new materials. We will 
use the scanner to examine parts up to 38 cm, in height, 25 cm in 
diameter, and 25 kg in weight. We tested our reconstruction pro- 
gram by comparing the results of a computer experiment with the 
input data. The program can complete a 128-by-128 pixel recon- 
struction in about 10 minutes. The tomographic x-ray scanner 
rotates and translates the sample through a second-generation 
scan. We use a 32 -detector array with a 16-bit analog-to-digital 
converter purchased from Bio-lmaging Research. The detector and 
source are mounted on optical tables; one is a base for the entire 
assembly, and the other supports the detector array. We use an x- 
ray source from IRT Corporation with an output of 2 mA at 320 kV. 
The source spot size is 0.8 mm and the output is stable to +1% 
over 5 hours. 6 figs. 


18024 (NWPO-TN-004-90) Nuclear waste transportation 
package testing: A review of selected programs in the United 
States and abroad. Snedeker, D.F. Nevada Nuclear Waste Project 
Office, Carson City, NV (USA). Dec 1990. 24p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG0O8-85NV10461. 
Order Number DE91011012. Source: OSTI; NTIS; INIS; GPO Dep. 
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This report provides an overview of some recent nuclear waste 
transportation package development programs. This information is 
intended to aid the State of Nevada in its review of US Department 
of Energy (DOE) nuclear waste transportation programs. This re- 
port addresses cask testing programs in the United Kingdom and 
selected 1/4 and full scale testing in the US. Facilities that can pro- 
vide cask testing services, both in the US and to a limited extent 
abroad, are identified. The costs for different type test programs 
are identified as a means to estimate costs for future test pro- 
grams. Not addressed is the public impact such testing might have 
in providing an increased sense of safety or confidence. The 
British test program was apparently quite successful in demonstrat- 
ing safety to the public at the time. There is no US test effort that 
is similar in scope for direct comparison. Also addressed are 
lessons learned from testing programs and areas that may merit 
possible future integrated examination. Areas that may require fur- 
ther examination are both technical and institutional. This report 
provides information which, when combined with other sources of 
information will enable the State of Nevada to assess the following 
areas: feasibility of full scale testing; costs of full scale tests; po- 
tential benefits of testing; limits that full scale testing impose; and 
disadvantages of emphasis on testing vs analytical solutions. This 
assessment will then allow the state to comment on DOE Office of 
Civilian Radioactive Waste Management (OCRWM) plans for the 
development and licensing of new shipping cask designs. These 
plans currently expect contractors to perform engineering testing 
for materials development, quarter scale model testing to validate 
analytical assessments and full scale prototype testing of opera- 
tional features. DOE currently plans no full scale or extra-regulatory 
destructive testing to aid in cask licensing. 1 tab. 


18025 (ORNL/TM—11784) A new wheel control system for 
the omnidirectional HERMIES-Ili robot. Reister, D.B. Oak Ridge 
National Lab., TN (USA). Apr 1991. 33p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. 
(CESAR-91/04). Order Number DE91011517. Source: 
NTIS; GPO Dep. 

We have designed, built, and tested a new wheel control system 
for the HERMIES-III robot. HERMIES-IIl is a large mobile robot 
with omnidirectional steering that is designed for human scale ex- 
periments. During each cycle (at 20 Hz), the wheel control system 
moves the robot toward a goal and calculates the current position 
of the robot. The system has seven modes for moving to a goal 
and the goal may be changed during motion of the robot. 4 refs., 
13 figs., 1 tab. 


18026 Optical fiber stripper positioning apparatus. Fyfe, 
R.W.; Sanchez, A. Jr. To Dept. of Energy. 12 Sep 1989. USA 
Patent patent application 7-406,017. 19p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC08-83NV10282. Order 
Number DE91011619. Source: OSTI; NTIS; GPO Dep. 

An optical fiber positioning apparatus for an optical fiber stripping 
device is disclosed which is capable of providing precise axial 
alignment between an optical fiber to be stripped of its outer jacket 
and the cutting blades of a stripping device. The apparatus 
includes a first bore having a width approximately equal to the di- 
ameter of an unstripped optical fiber and a counter bore axially 
aligned with the first bore and dimensioned to precisely receive a 
portion of the stripping device in axial alignment with notched cut- 
ting blades within the stripping device to thereby axially align the 
notched cutting blades of the stripping device with the axis of the 
optical fiber to permit the notched cutting blades to sever the jacket 
on the optical fiber without damaging the cladding on the optical 
fiber. In a preferred embodiment, the apparatus further includes a 
fiber stop which permits determination of the length of jacket to be 
removed from the optical fiber. 


18027 improved bellows sealed plug valve. Dukas, S.J. Jr. 
To Dept. of Energy. 29 Oct 1989. USA Patent patent application 7- 
414,359. 18p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC07-841D12435. Order Number DE91011612. 
Source: OSTI; NTIS; GPO Dep. 

It is an object of the present invention to provide a bellows 
sealed 1/4 turn valve wherein means are provided for translating 
linear motion to rotational motion between the bellows seal and the 
valve body. This paper details the features of the valve. 6 figs. 


OSTI; 





18028 Remote control for anode-cathode adjustment. 
Roose, L.D. To Dept. of Energy. 4 Oct 1989. USA Patent patent 
application 7-417,110. 18p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC04-76DP00789. Order Number 
DE91011611. Source: OSTI; NTIS; GPO Dep. 

An apparatus for remotely adjusting the anode-cathode gap in a 
pulse power machine has an electric motor located within a hollow 
cathode inside the vacuum chamber of the pulse power machine. 
Input information for controlling the motor for adjusting the anode- 
cathode gap is fed into the apparatus using optical waveguides. 
The motor, controlled by the input information, drives a worm gear 
that moves a cathode tip. When the motor drives in one rotational 
direction, the cathode is moved toward the anode and the size of 
the anode-cathode gap is diminished. When the motor drives in the 
other direction, the cathode is moved away from the anode and the 
size of the anode-cathode gap is increased. The motor is powered 
by batteries housed in the hollow cathode. The batteries may be 
rechargeable, and they may be recharged by a photovoltaic cell in 
combination with an optical waveguide that receives recharging 
energy from outside the hollow cathode. Alternatively, the anode- 
cathode gap can be remotely adjusted by a manually-turned 
handle connected to mechanical linkage which is connected to a 
jack assembly. The jack assembly converts rotational motion of the 
handle and mechanical linkage to linear motion of the cathode 
moving toward or away from the anode. 3 figs. 


18029 Extendable pipe crawler. Hapstack, M. To Dept. of En- 
ergy. 1 May 1990. USA Patent patent application 7-461,591. 23p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC09-76SR00001. Order Number DE91011570. Source: OSTI; 
NTIS; GPO Dep. 

A pipe crawler having a front leg assembly and a back leg as- 
sembly connected together by two air cylinders, each leg assembly 
having four extendable legs and a pair of actuators for sliding the 
extendable legs radically outward to increase the range of the legs 
when the pipe crawler enters a section of pipe having a larger di- 
ameter. The crawler crawls by “inchworm”-like motion, the front leg 
assembly and back leg assembly alternately engaging and disen- 
gaging the wall of the pipe to hold the pipe crawler as the air 
cylinders alternately advance the front leg assembly and bring up 
the rear leg assembly. The pair of actuators of each leg assembly 
are parallel, adjacent and opposing acting so that each slides two 
adjacent extendable legs radially outward. 5 figs. 


18030 Mixing blade system for high-resistance media. Kron- 
berg, J.W. To Dept. of Energy. 16 Jan 1990. USA Patent patent 
application 7-465,842. 16p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC09-76SR00001. Order Number 
DE91011561. Source: OSTI; NTIS; GPO Dep. 

A blade system for stirring and agitating a medium, comprising a 
shaft bearing a plurality of paddies, each having a different geome- 
try and each having approxifnately the same rotational moment. 
The geometrically different paddles sweep through different vol- 
umes of the medium to minimize shear zone development and 
maximize the strength of the system with respect to medium- 
induced stress. 3 figs. 


18031 Acoustic emission feedback control for control of 
boiling in a microwave oven. White, T.L. To Dept. of Energy. 2 
May 1990. USA Patent patent application 7-474,906. 14p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91011586. Source: OSTI; 
NTIS; GPO Dep. 

An acoustic emission based feedback system for controlling the 
boiling level of a liquid medium in a microwave oven is provided. 
The acoustic emissions from the medium correlated with surface 
boiling is used to generate a feedback control signal proportional to 
the level of boiling of the medium. This signal is applied to a power 
controller to automatically and continuously vary the power applied 
to the oven to control the boiling at a selected level. 2 figs. 


18032 Video communications system. Smith, R.L. To Dept. of 
Energy. 9 Mar 1990. USA Patent patent application 7-490,892. 
14p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. Order Number DE91011682. Source: OSTI; 
NTIS; GPO Dep. 
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A video communications system having at least one command 
network formed by a combination of subsystems to include a video 
subsystem, an audio subsystem, a communications subsystem, 
and a contro! subsystem. The video communications system to be 
window driven and mouse operated, and having the ability to allow 
for point-to-point real-time teleconferencing. 4 figs. 


18033 (PNL-SA-18916) MRS transfer facility feasibility 
study. Jowdy, A.K. (Parsons (Ralph M.) Co., Pasadena, CA 
(USA)); Smith, R.1. Pacific Northwest Lab., Richland, WA (USA). 
Dec 1990. 11p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract ACO06-76RL01830 ;AC06-84RL10436. (CONF- 
910435-65: American Nuclear Society (ANS) international high 
level radioactive waste management conference, Las Vegas, NV 
(USA), 28 Apr - 3 may 1991). Order Number DE91010753. 
Source: OST]; NTIS; INIS; GPO Dep. 

Under contract to the US Department of Energy, Parsons was 
requested to evaluate the feasibility of building a simple hot cell 
(waste handling) transfer facility at the Monitored Retrievable Stor- 
age (MRS) site to facilitate acceptance of spent fuel into the 
Federal Waste Management System starting in early 1998. The 
Transfer Facility was intended to provide a receiving and transfer 
to storage capability at a relatively low throughput raie (approxi- 
mately 500 MTU/yr) and to provide the recovery capability needed 
on the site in the event of a transport or storage cask seal failure 
during a period of about two years while the larger Spent Fuel 
Handling Building (SFHB) was being completed. Although the origi- 
nal study basis postulated an incremental addition to the larger, 
previously considered MRS configurations, study results show that 
the Transfer Facility may be capable of receiving and storing spent 
fuel at annual rates of 3000 MTU/yr or more, making a larger fuel 
handling structure unnecessary. In addition, the study analyses 
showed that the Transfer Facility could be constructed and put into 
service in 15-17 months and would cost less than the previous 
configurations. 2 figs., 2 tabs. 


18034 (SAND-—90-2515C) Generic command interpreter for 
robot controllers. Werner, J. Sandia National Labs., Albuquerque, 
NM (USA). 9 Apr 1991. 6p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC04-76DP00789. (CONF-9106177-1: 
1991 Society of Women Engineers national convention, San Diego, 
CA (USA), 23-29 Jun 1991). Order Number DE91011231. Source: 
OSTI; NTIS; GPO Dep. 

Generic command interpreter programs have been written for 
robot controllers at Sandia National Laboratories (SNL). Each inter- 
preter program resides on a robot controller and interfaces the 
controller with a supervisory program on another (host) computer. 
We call these interpreter programs monitors because they wait, 
monitoring a communication line, for commands from the supervi- 
sory program. These monitors are designed to interface with the 
object-oriented software structure of the supervisory programs. The 
functions of the monitor programs are written in each robot con- 
troller’s native language but reflect the object-oriented functions of 
the supervisory programs. These functions and other specifics of 
the monitor programs written for three different robots at SNL will 
be discussed. 4 refs., 4 figs. 


18035 (SAND-90-2789C) Analysis of an EBeam melting 
process. Schunk, P.R. Sandia National Labs., Albuquerque, NM 
(USA). [1991]. 6p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00789. (CONF-9104202-2: 4. FIDAP 
users conference, Evanston, IL (USA), 14-16 Apr 1991). Order 
Number DE91010855. Source: OSTI; NTIS; GPO Dep. 
Electron-Beam (EBeam) melting furnaces are routinely used to 
minimize the occurrence of second-phase particles in the process- 
ing of segregation-sensitive alloys. As one part of the process, a 
circulating electron beam impinges the surface of a crucible melt 
pool to help control the shape of the solidification front below. By 
modeling melt pool hydrodynamics, heat transfer, and the shape of 
solidification boundaries, we plan to optimize the dwell pattern of 
the beam so that the material solidifies with a composition as spa- 
tially homogeneous as possible. Both two-and three-dimensional 
models are being pursued with FIDAP 5.02, the former serving as 
a test bed for various degrees of model sophistication. A heat flux 
distribution is specified on the top of the domain to simulate the 
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EBeam dwell pattern. In two dimensions it is found that an inertially- 
driven recirculation in the melt pool interacts with a counter-rotating 
buoyancy-driven recirculation, and that both recirculation influence 
heavily the shape of the solidification front. In three dimensions the 
inertial cell decays quickly with distance from the position of the in- 
let stream. Because the Rayleigh number can exceed 10’ for 
materials and operating conditions of interest, stability and the pos- 
sibility of spontaneous transients are explored. 1 refs., 3 figs. 


18036 (SAND-90-2892) Determination of resultant torque 
on a rotary solenoid using a biaxial displacement follower. 
Plummer, D.W. Sandia National Labs., Albuquerque, NM (USA). 
Mar 1991. 17p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00789. Order Number DE91010614. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report describes a method to determine the resultant torque 
acting on a rotary solenoid. An electro-optical biaxial displacement 
follower was used to track the position of a point on the solenoid 
rotor during a time interval. The displacement-versus-time informa- 
tion was differentiated twice and the resultant torque on the system 
was calculated using Newton's second law of motion. This paper 
describes the use of this technique on one electromechanical com- 
ponent and is an introduction to the use of a biaxial displacement 
follower for similar applications. The technique could be applied to 
any rotary or translatory system where the external moments or 
forces are difficult to quantify. 2 refs., 6 figs. 


18037 (SVF-375) Corrosion resistance in welded joints of 
high alloy stainless steels exposed to seawater. Henriksson, S. 
(SH-Korrosionskonsult, Stockholm (SE)). Stiftelsen foer Vaerme- 
teknisk Forskning, Stockholm (Sweden). Aug 1990. 48p. (in 


Swedish). Order Number DE91772064. Source: OSTI; NTIS (US. 


Sales Only). 

Pipes of the two high-alloy stainless steels, Avesta 254 SMO (20 
Cr 18 Ni 6.1 Mo 0.2 N) and Sandvik SAF 2507 (25 Cr 7 Ni 4 Mo 
0.3 N) have been weld jointed in various ways and exposed to 
chlorinated (approx. 1 ppm Cl.) seawater at 30 and 40 degrees C 
during five months and at 45 degrees C during two months. Sheet 
specimens, surface contaminated with carbon steel or stainless 
weld spatter, were simultaneously tested. The results are briefly 
summarized. 1. The weld jointed pipes of 254 SMO and SAF 2507 
were, irrespective of the welding procedure used, fully corrosion re- 
sistant at 30 and 40 degrees C. 2. At 45 degrees C max 1 mm 
deep pitting corrosion was formed in some 254 SMO (88.9 x 3.05 
mm) welds. The corrosion was mainly caused by weld defects re- 
sulting in a too high degree of mixture with the base material. 
Defects of this type seem to be more important than an unsufficiant 
gas protection (Ar + 100 ppm Oz). 3. No corrosion was initiated in 
the surface of the sheet specimens that were contaminated with 
carbon steel or stainiess weld spatter. (author). 


18038 (UCRL-ID-105961) Support for the development of 
the personnel access-control and security-enhancement sys- 
tem (PASS): Final report. Rumble, R.P. Lawrence Livermore 
National Lab., CA (USA). [1990]. 14p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. Order 
Number DE91010910. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The goal was to provide low cost, generic hardware and soft- 
ware applicable to the PASS System. This was to be accomplished 
by providing basic and modified functions of the Lawrence Liver- 
more National Laboratory (LLNL) Controlled Access by Individual 
Number (CAIN). The specific tasks were to: advise Sandia Na- 
tional Laboratory-Albuquerque (SNLA) in the preparation of the 
requirements document for PASS; design and prototype a high- 
throughput (multiple turnstile) entry-control device (ECD); prototype 
a down-sized, low-cost, non-redundant central computer system. 
LLNL designed, prototyped, debugged, and delivered to SNLA a 
prototype of the multi-point controller (MPC) hardware and soft- 
ware. This system controls up to six CAIN ECDs, each of which 
can be any of the following types: turnstile; single-door portal; 
staffed badge reader; sally port. 4 figs. 


18039 (UCRL-ID-106870) Structural analysis of the Cy- 
press Street Viaduct Test Section. Kay, G. Lawrence Livermore 
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National Lab., CA (USA). 15 Jan 1991. 24p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91011514. Source: OSTI; NTIS; GPO Dep. 

Nonlinear structural analysis techniques have been developed at 
Lawrence Livermore National Laboratory over the years to support 
Department of Energy programs. As part of a technology sharing 
program, Lawrence Livermore National Laboratory is making these 
techniques available to the outside agencies. The following study 
represents an example of the use of three dimensional continuum 
finite elements to predict the response of a reinforced concrete 
structure. This analysis would traditionally have employed an as- 
semblage of one and two dimensional linear elastic beam elements 
with resulting limitations in the abilities to resolve complex stress 
patterns in critical joint regions. 13 figs., 2 tabs. 


18040 (UCRL-JC—106828) Performance of hypervelocity ar- 
matures with replenished metal vapor plasmas. Hawke, F.S. 
(Lawrence Livermore National Lab., CA (USA)); Susoeff, A.R.; 
Ang, J.A.; Konrad, C.H.; Hall, C.A.; Sauve, J.L.; Vasey, A.R. 
Lawrence Livermore National Lab., CA (USA). 14 Mar 1991. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-9104240-1: 3. European electromagnetic 
launcher symposium, London (UK), 16-18 Apr 1991). Order Num- 
ber DE91011931. Source: OSTI; NTIS; GPO Dep. 

The joint SNL/LLNL STARFIRE project has employed a two- 
stage light-gas gun (2SLGG) injector, extensive diagnostics and 
emphasis on advanced projectile concept development. The 


‘2SLGG injector enables us to study armature behavior at high ve- 


locity. Extensive diagnostics provides detailed measurements of 
armature performance. We have developed a new projectile con- 
cept which has mitigated the loss of performance by feeding metal 
vapor from the projectile into the plasma armature thereby main- 
taining a high conductivity region at the front of the armature and 
enabling the current density to remain high in this region. With this 
technique, we have achieved nearly ideal performance up to 6.7 
krvs. 9 refs., 6 figs., 1 tab. 
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Refer also to citation(s) 16543, 16957, 16995, 17011, 17119, 
17132, 17254, 17664, 18386, 19390 


18041 (ANL/CP-72882) FSI analysis of piping systems un- 
der seismic excitation. Uras, R.A. (Argonne National Lab., IL 
(USA)); Ma, D.C.; Chang, Yao W.; Liu, Wing Kam. Argonne Na- 
tional Lab., IL (USA). [1991]. 4p. Sponsered by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
91060240: American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, CA (USA), 
23-27 Jun 1991). Order Number DE91011846. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A formulation which accounts for fluid-structure interaction of pip- 
ing system under seismic excitation is presented. The governing 
equations of the fluid and the structure to model the pipe are stated. 
Using the finite element method the discretized equations are ob- 
tained. A transformation procedure for proper assembly of matrices 
is introduced. A solution algorithm is described. 9 refs., 2 figs. 


18042 (CONF-910739-2) Transport processes and interte- 
cial phenomena in an evaporating meniscus. Sujanani, M.; 
Wayner, P.C. Jr. Rensselaer Polytechnic Inst., Troy, NY (USA). 
Dept. of Chemical Engineering. [1991]. 16p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG02-89ER14045. 
From ASME/AIChE/ANS national heat transfer conference; Min- 
neapolis, MN (USA); 26-31 Jul 1991. Order Number DE91005561. 
Source: OSTI; NTIS; GPO Dep. 

When a liquid film wets a solid surface, a contact line region is 
formed where the vapor, liquid and solid phases are in close prox- 
imity. The film thickness in this region varies from about 10 um 
(Capillary Meniscus) to less than about 100 nm (Adsorbed film). In 
addition to being functions of temperature and pressure (as for a 
bulk phase), the thermodynamic properties (e.g., chemical poten- 
tial) of these thin films depend on their shape (curvature) and 
thickness due to surface forces. The coupled transport processes 
and interfacial phenomena occurring in this microscopic region are 





also controlled by these surface forces. The objective of this paper 
is to report experimental data which complement earlier analytical 
models of this region. The experimental setup consists of a flat sili- 
con plate partially immersed at a small angle, 6, in a pool of liquid. 
The plate is in a closed cell and a spreading liquid (1,1,2- 
Trichlorotrifluoro ethane), in equilibrium with its own vapor, forms a 
zero contact angle with the plate. The plate can be electrically 
heated at the upper end by supplying power to a thin, rectangular 
platinum heater which is painted on the backside of the silicon 
water. The meniscus thickness profile, which is related to the effec- 
tive pressure in the liquid, was used as a probe for understanding 
the sensitivity of the meniscus to the non-equilibrium effects asso- 
ciated with evaporation/condensation mechanisms. 5 refs., 8 figs. 


18043 (GKSS—90/E/40) The GSC method for constructing 
the entropy solution of hyperbolic conservation laws and ap- 
plications. Werner, K.D. (GKSS-Forschungszentrum Geesthacht 
GmbH, Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer An- 
lagentechnik). GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany, F.R.). 1990. 30p. Order Num- 
ber DE91782309. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we introduce briefly the Geometrical Shock Correc- 
tion (GSC) method and consider various fields of applications, with 
special emphasis on two-phase flow problems in porous media. 
Some test problems are taken from this field. GSC is a very effi- 
cient numerical method for constructing the entropy solution of the 
Cauchy problem of scalar hyperboli conservation laws (with source 
term) in one space dimension and in specific two-dimensional 
cases. The novelty consists in constructing the solution at an arbi- 
trary fixed time t=T>0 in one time step, based on transporting the 
initial values along characteristics and, if shocks appear, on a cor- 
rection of the multivalued relation by a geometrical averaging 
technique. (orig.) With 7 figs. 


18044 (JAERI-M-90-192) Vectorization of the rarefied gas 
flow analysis code using the direct simulation Monte Carlo 
method. Watanabe, Kenji (Japan Atomic Energy Research inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Yokokawa, 
Mitsuo; Yamamoto, Hiroyasu; Kaburaki, Hideo. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Nov 1990. 38p. (In Japanese). 
Order Number DE91772228. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A rarefied gas flow analysis code using the Direct Simulation 
Monte Carlo (DSMC) method has been vectorized. The DSMC 
method is a powerful technique for simulating a wide range of 
flows from rarefied to near continuum region. It has been known 
that the DSMC code is difficult to implement on vector processors. 
We have developed and optimized the DSMC code to use the vec- 
tor processors effectively. Consequently, for the analysis of the 
free-jet flow on FACOM VP-100, the vectorized code runs 7 and 25 
times faster in scalar and vector processing respectively, in com- 
parison with the scalar processing of the original code. In this 
report, we present the optimization and vectorization techniques for 
the code and the results of their bench mark test. The algorithm 
has also been studied to make the DSMC code much more eftec- 
tive for vector calculation. (author). 


18045 (JAERI-M—90-215) Estimation of shear stress in 
counter-current gas-liquid annular two-phase flow. Abe, Yutaka 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Akimoto, Hajime; Murao, Yoshio. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Jan 1991. 89p. (in 
Japanese). Order Number DE91780243. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The accuracy of the correlations of the friction factor is important 
for the counter-current flow (CCF) analysis with two-fluid model. 
However, existing two fluid model codes use the correlations of 
friction factors for co-current flow or correlation developed based 
on the assumption of no wall shear stress. The assessment calcu- 
lation for two fluid model code with those existing correlations of 
friction factors shows the falling water flow rate is overestimated. 
Analytical model is developed to calculate the shear stress distribu- 
tion in water film at CCF in order to get the information on the 
shear stress at the interface and the wall. The analytical results 
with the analysis model and Bharathan’s CCF data shows that the 
wall shear stress acting on the falling water film is almost same 
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order as the interfacial shear stress and the correlations for co- 
current flow cannot be applied to the counter-current flow. Tentative 
correlations of the interfacial and the wall friction factors are devel- 
oped based on the results of the present study. (author). 


18046 (KAERI/RR-839/89) Fluid flow test for KMRR fuel as- 
semblies. Chung, Moon Ki (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)); Yang Sun Kyu; Chung, Chang 
Hwan; Chun, Se Young; Song, Chul Hha; Chung, Heung Joon; 
Won, Soon Yeun; Cho, Young Rho; Kim, Bok Deuk. Korea Atomic 
Energy Research Inst., Daeduk (Republic of Korea). Jan 1990. 
205p. (in Korean). Order Number DE91630394. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The objective of this project is to obtain the experimental data of 
pressure drop and microscopic turbulent flow structure in subchan- 
nels for the KMRR fuel assembly, and to investigate hydraulic 
performance and mechanical integrity of the fuel assembly in the 
test flow condition. The experimental data produced through this 
study are applicable to the fuel design and thermal-hydraulic analy- 
sis of the KMRR. Pressure drop data are obtained for the typical 
36-element and 18-element fuel assemblies fabricated by the de- 
sign requirement of KMRR fuel and for two other types of fuels 
assembled with 6-pin rods to investigate the pin effects on the 
pressure drop characteristics. Local velocity, turbulent intensity and 
other microscopic turbulent structure in subchannels of fuel assem- 
blies are measured by using LDV. Distributed local properties 
measured by LDV can be used to verify bench mark thermal- 
hydraulic analysis code. (author). 


18047 (KAERI/RR-840/89) The thermal-hydraulic character- 
istics of the nuclear reactor core during accident: An 
investigation on fluid mixing with direct vessel injection. Cha, 
Jong Hee (Korea Advanced Energy Research Inst., Daeduk (Re- 
public of Korea)); Chung, Moon Ki; Won Soon Yeon; Jun, Hyung 
Gil; Cho, Young Ro. Korea Atomic Energy Research Inst., Daeduk 
(Republic of Korea). Jan 1990. 110p. (in Korean). Order Number 
DE91630395. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this work is to investigate the fluid flow and ther- 
mal mixing phenomena in aspect as PTS in a PWR vessel 
downcomer during transient cooldown with DVI. Direct vessel injec- 
tion is one of advanced design features of advanced light water 
reactors (ALWR). Present work mostly provided flow visualization 
of the early part of the transient and detailed flow field information 
during DVI in the downcomer area of the test models. The flow vi- 
sualization tests were conducted in a 1/10 scale and 1/5 scale 
acrylic transparent models. These models were designed and built 
based on C-E system 80+ reactor geometry. The tests were per- 
formed under the conditions of full water level (SLB) and cold leg 
nozzle water level (SBLOCA) in the vessel with stagnant loop flow. 
Dye injection within the model was used to trace the flow patterns. 
Measured transient density profiles compare well with the predicted 
values which was calculated by REMIX code. (author). 


18048 (KFK-4818) Measurements of turbulent velocity and 
temperature in a central channel of a heated rod bundle. 
Meyer, L. Kernforschungszentrum Karlsruhe GmbH (Germany, 
F.R.). Inst. fuer Neutronenphysik und Reaktortechnik; Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Nukieare Sicherheitsforschung. Jan 1991. 62p. Order Number 
DE91773641. Source: OSTI; NTIS (US Sales Only); INIS. 

Fully developed turbulent air flow in a heated 37-rod bundie with 
a pitch to diameter ratio of 1.12 has been investigated. The first 
measurements were performed with a hot-wire probe with x-wires 
and a temperature wire. Besides distributions of the mean velocity 
and temperature and of the wall shear stress and wall temperature, 
the turbulent quantities such as the turbulent kinetic energy, the 
Reynokis-stresses and the turbulent heat fluxes were measured 
and compared with data from isothermal flow and heated flow in 


pipes. (orig.). 


18049 (LA-UR-90-4370) Unitying the controlling meche- 
nisms for the critical heat flux and quenching: The ability of 
liquid to contact the hot surface. Unal, C.; Daw, V.; Nelson, R.A. 
Los Alamos National Lab., NM (USA). [1990]. 44p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
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(CONF-910739-3: ASME/AIChE/ANS national heat transfer confer- 
ence, Minneapolis, MN (USA), 26-31 Jul 1991). Order Number 
DE91005946. Source: OSTI; NTIS; GPO Dep. 

We investigate the hypothesis that the critical heat flux (CHF) oc- 
curs when some point on a heated surface reaches a temperature 
high enough so that liquid can no longer maintain contact at that 
point, resulting in a gradual but continuous increase in the overall 
surface temperature. This hypothesis unifies the occurrence of the 
CHF with the quenching of hot surfaces by relating them to the 
same concept: the ability of a liquid to contact a hot surface, gen- 
erally defined as some fraction of liquid's homogenous nucleation 
temperature, depending upon the contact angle. The proposed hy- 
pothesis about the occurrence of the CHF is investigated through 
study of the boiling mechanism of the second transition region of 
nucleate pool boiling. A two-dimensional transient conduction heat- 
transfer model was developed to investigate the heat-transfer 
mechanism. The initial macrolayer thickness on the dry portion of 
the heater, in the second transition region, was found to be 
bounded between 0 and 11 microns for a copper heater. The re- 
sults indicated that the critical liquid-solid contact temperature at 
the onset of CHF must be lower than the homogeneous nucleation 
temperature of the liquid for the pool boiling of water on a clean 
horizontal surface. The liquid-solid contact temperature was depen- 
dent upon the initial liquid macrolayer thickness, varying from 
180°C to 157°C for initial macrolayer thicknesses of 0 and 11 mi- 
crons, respectively. These values are in good agreement with 
extrapolated contact temperature data at the onset of film boiling. 
This indicates that the mechanism for the occurrence of the CHF 
could be similar to the mechanism generally accepted for the 
quenching of the hot surfaces. 


18050 (LA-UR-91-165) Cavity-to-cavity interaction in nucie- 
ate boiling: The effect of heat conduction within the heater. 
Pasamehmetoglu, K.O.; Nelson, R.A. Los Alamos National Lab., 
NM (USA). [1991]. 37p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-910739-7: 


ASME/AIChE/ANS national heat transfer conference, Minneapolis, 


MN (USA), 26-31 Jul 1991). Order Number DE91007396. Source: 
OSTI; NTIS; GPO Dep. 

This paper presents a numerical study aimed at analyzing bub- 
ble behavior as a function of site location. The effects of site 
distribution on the nucleate boiling curve are examined. Simple 
local-instantaneous models that mimic the bubble behavior on the 
boiling surface were implemented into a three-dimensional finite 
control volume conduction code. For a given site density, sample 
cases were run for uniform and nonuniform site distribution. The 
authors results indicate considerable deviation from linearized theo- 
ries that always assume a uniform distribution. It is shown that 
bubbie emission frequency is a strong function of site location. 
Consequently, the bubble flux density is shown to deviate from a 
simple periodic behavior with increasing nonuniformity in site distri- 
bution. This study further indicates that a uniform site distribution 
results in minimum area- and time-averaged surface superheat and 
minimum temperature variations on the boiling surface. As the dis- 
tribution becomes less uniform, average surface temperature and 
surface temperature variations along the boiling surface increase. 
19 refs., 14 figs., 2 tabs. 


18051 (LA-UR-91-252) A phenomenological model of 
thermal-hydraulics of convective boiling during the quenching 
of hot rod bundles: Part 2, Assessment of the model with 
Steady-state and transient post-CHF [critical heat flux] data. 
Unal, C.; Nelson, R. Los Alamos National Lab., NM (USA). [1991]. 
40p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-910739-9-Pt.2: ASME/AIChE/ANS na- 
tional heat transfer conference, Minneapolis, MN (USA), 26-31 Jul 
1991). Order Number DE91007470. Source: OSTI; NTIS; INIS; 
GPO Dep. 

After completion of the thermal-hydraulic model developed in a 
companion paper, the authors performed developmental assess- 
ment calculation of the model using steady-state and transient 
post-critical heat flux (CHF) data. This paper discusses the results 
of those calculations. The overall interfacial drag mode! predicted 
reasonable drag coefficients for both the nucleate boiling and the 
inverted annular flow (IAF) regimes. The predicted pressure drops 
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agreed reasonably well with the measured data of two transient 
experiments, CCTF Run 14 and a Lehigh reflood test. The thermal- 
hydraulic model for post-CHF convective heat transfer predicted 
the rewetting velocities reasonably well for both experiments. The 
predicted average slope of the wall temperature traces for these 
tests showed reasonable agreement with the measured data, indi- 
cating that the transient-calculated precursory cooling rates agreed 
with measured data. The hot-patch model, in conjunction with the 
other thermal-hydraulic models, was capable of modeling the Win- 
frith post-CHF hot-patch experiments. The hot-patch model kept 
the wall temperatures at the specified levels in the hot-patch re- 
gions and did not allow any quench-front propagation from either 
the bottom or the top of the test section. The _ interfacial 
heat-transfer model tended to slightly underpredict the vapor tem- 
peratures. The maximum difference between calculated and 
measured vapor temperatures was 20%, with a 10% difference for 
the remainder of the runs considered. The wall-to-fluid heat 
transfer was predicted reasonably well, and the predicted wall tem- 
peratures were in reasonable agreement with measured data with 
a maximum relative error of less than 13%. 


18052 (UCRL-JC—104854) TOPAZ2D benchmark problems 
nonlinear materials. Shapiro, A.B. Lawrence Livermore National 
Lab., CA (USA). Jan 1991. 14p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
910739-11: ASME/AIChE/ANS national heat transfer conference, 
Minneapolis, MN (USA), 26-31 Jul 1991). Order Number 
DE91009753. Source: OSTI; NTIS; GPO Dep. 

The problems presented in this paper investigate potential error 
sources in numerical modelling of nonlinear material thermal 
properties in heat transfer computer codes. The problem is one di- 
mensional heat conduction in a homogenous isotropic slab with 
constant heat flux on one face and adiabatic conditions on the 
other face. The thermal properties vary with temperature in a 
linear, quadratic, and exponential manner such that the thermal dif- 
fusivity remains constant. The analytical answers are tabulated and 
compared graphically with numerical results calculated using the 
TOPAZ2D heat transfer code with various options (e.g., lumped 
mass matrix, consistent mass matrix). 5 refs., 5 figs., 5 tabs. 


18053 (UCRL-JC—105437) Computational model for opti- 
mizing longitudinal fin heat transter in laminar internal flows. 
Landram, C.S. Lawrence Livermore National Lab., CA (USA). Nov 
1990. 35p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-910739-1: ASME/AIChE/ANS 
national heat transfer conference, Minneapolis, MN (USA), 26-31 
Jul 1991). Order Number DE91005070. Source: OSTI; NTIS; GPO 
Dep. 

Optimal configurations are identified, based on a numerical 
model, for fully developed laminar internal flows whose base 
boundary walls have perpendicular fins extending longitudinally into 
the fluid. The optimum coolant flow channel, formed between each 
fin, has an aspect ratio dependent on the coolant to wall thermal 
conductivity ratio and on the fin to channel width ratio, which is op- 
timally about unity. A base thickness exists which minimizes the 
base hot-spot temperature, and its value is dependent on the fin to 
channel! width ratio. 8 refs., 9 figs., 2 tabs. 


18054 (UJV-8980-T) Two- and three-dimensional flow of 
viscous fluid (finite elements solution of Navier-Stokes equa- 
tions). Smid, J.; Milbauer, P. Ustav Jaderneho Vyzkumu CSKAE, 
Rez (Czechoslovakia). Feb 1990. 77p. (In Russian). Order Number 
DE91630396. Source: OSTI; NTIS (US Sales Only); INIS. 

With regard to the preparation of two- and three-dimensional cal- 
culations of the flow of viscous fluid in the nuclear reactor primary 
coolant circuit components, possible methods of solving the Navier- 
Stokes equations using the finite element method are summarized. 
A brief description of the basic packet of programs for two- and 
three-dimensional calculations is presented together with some il- 
lustrations. (author). 


18055 (VTT-SYMP—109-Vol.1, pp. 291-295) Applications of 
Expert Systems within the Scottish Electricity Supply Industry. 
McWhirter, A.F. (South of Scotland Electricity Board, Glasgow 
(UK)). Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. 
(CONF-8910507-: Seminar on artificial intelligence in nuclear 





power plants, Helsinki (Finland), 10-12 Oct 1989). In Artificial intel- 
ligence in nuclear power plants. 425p. Order Number 
DE91626180. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the areas of application of Expert Systems 
within the South of Scotland Electricity Board (SSEB). The SSEB 
interest in Expert Systems was initiated by a fault in a conventional 
power station however the paper describes hew the development 
associated with that work, has resulted in applications for the Nu- 
clear Power Stations. The paper contrasts the cost benefits and 
project risks associated with the uses of probabilistic systems and 
concludes that the cost benefits of these are at present too low to 
justify their use in on-line applications. 
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Refer also to citation(s) 16716, 16845, 16848, 16850, 17509, 
17510, 17517, 17522, 17523, 17526, 17568, 17591, 17679, 18012, 
18014, 18017, 18163, 18307, 18397 


18056 (ANL/CP-72527) implementation and verification of 
a viscoplastic material model using the ANSYS code. Wang, Z,; 
Turula, P.; Popper, G.F. Argonne National Lab., IL (USA). [1991]. 
6p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-9105159-1: 5. ANSYS international 
conference and exhibition, Pittsburgh, PA (USA), 20-24 May 1991). 
Order Number DE91010571. Source: OSTI; NTIS; GPO Dep. 

Numerical results from the viscoplastic material model were com- 
pared to theoretical and numerical results. This viscoplastic model 
worked well for the cases investigated and can be expected to give 
reasonable results for viscoplastic structural analysis. 3 rets., 5 
figs. 


18057 (INIS-mf-12183 vp.) Volume 6: Computer-aideci 
recording and evaluation of instrumented impact tests. Guen- 
ther, B. (Bundesanstalt fuer Materialforschung und -pruefung, 
Berlin (Germany, F.R.)). Bundesanstalt fuer Materialforschung und 
-pruefung, Berlin (Germany, F.R.); Sandia National Labs., Albu- 
querque, NM (USA); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.). [1991]. 258p. (in German). 
Contract BAM 01502;BMFT KWA 3502/5. In Bilateral arrangement 
on cooperation and technical exchange between the USA and the 
FRG on research related to radioactive material transportation. Or- 
der Number DE91769204. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This very concise documentation explains the application of a 
personal computer to recording and evaluation of instrumented im- 
pact tests. The range of application covers the testing of containers 
for dangerous goods, including radioactive material. For monitoring 
and control of the experiments, the computer uses an identification 
signal indicating the ouset of the experimental process. The record- 
ing instruments assigned to the individual, planned impact events 
are kept in a defined, inactive state until commencement of the 
particular impact test, and are activated for recording of that partic- 
ular event by means of one or several triggering signals. The 
permantly stored, digitalised measured data are converted by a 
fast digital-to-analog converter for the various evaluation tasks 
(Fourier analyses, filtering, cross correlations). This system allows 
the testing personel to carry out analyses in situ, with the available 
analog equipment. (orig./MM). 


18058 (INIS-mf-12814, pp. 156-157) Data handling in auto- 
mated NDT. Poulter, N.N.J. (UKAEA Northern Research Labs., 
Risley (UK)); Rogerson, A. Ceskoslovenska Komise pro Atomovou 
Energii, Prague (Czechoslovakia). 1989. 445p. (CONF-8906395-—: 
IAEA specialists’ meeting on experience and further improvement 
of in-service inspection methods and programs of nuclear power 
plants (NPPs) with particular emphasis on on-line techniques, 
Pizen (Czechoslovakia), 5-9 Jun 1989). In Proceedings of the IAEA 
Specialists’ Meeting on experience and further improvement of 
in-service inspection methods and programmes of NPPs with par- 
ticular emphasis on on-line techniques. Order Number 
DE91627644. Source: OSTI; NTIS (US Sales Only); INIS. 

Data handling is described used in U.K. nuclear installations for 
processing, display and analysis of data recorded during auto- 
mated ultrasonic inspection of complex geometry weldments, such 
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as the nozzle-to-vessel welds on a reactor pressure vessel. Mathe- 
matical modelling of the inspection process is used in aiding 
inspection optimization and data analysis. (L.O.). 


18059 = (INIS-mf-12814, pp. 229-233) Development of a heat 
resistant and angle beam type electromagnetic acoustic trans- 
ducer. Ara, K. (Power Reactor and Nuclear Fuel Development 
Corp., Tokai, Ibaraki (Japan). Tokai Works); Rindo, H.; Nakamoto, 
K.; Doi, T.; Morimoto, K.; Sakamoto, T. Ceskoslovenska Komise 
pro Atomovou Energii, Prague (Czechoslovakia). 1989. 445p. 
(CONF-8906395-: IAEA specialists’ meeting on experience and 
further improvement of in-service inspection methods and programs 
of nuclear power plants (NPPs) with particular emphasis on on-line 
techniques, Pizen (Czechoslovakia), 5-9 Jun 1989). In Proceedings 
of the IAEA Specialists’ Meeting on experience and further im- 
provement of in-service inspection methods and programmes of 
NPPs with particular emphasis on on-line techniques. Order Num- 
ber DE91627644. Source: OSTI; NTIS (US Sales Only); INIS. 

The in-service inspection (ISI) system for fast breeder reactors 
(FBR) is required to be miniaturized and rationalized because of 
the severe environmental conditions around the reactor vessel. A 
new ultrasonic testing method using an electromagnetic acoustic 
transducer (EMAT) was developed to be included in the ISI 
system. By the new method, ultrasonic waves can directly be gen- 
erated in the materials through the interaction of magnetic field and 
eddy currents, without the use of a coupling medium such as oil or 
water. A high performance EMAT was developed. It can work at 
temperatures of up to 240 degC and detect 20% slit in-depth artifi- 
cial flaw in austenitic stainless steel of a wall thickness of 50 mm 
at 240 degC in laboratory. A 40 m cable was used for signal trans- 
mission from the inspection point to the processing device. 
(author). 8 figs., 4 refs. 


18060 (INIS-mf-12814, pp. 287-309) Reactor pressure ves- 
sel ultrasonic inspection - advanced focusing-technique 
employment. Cvitanovic, M. (institut za Elektroprivredu, Zagreb 
(Yugoslavia)); Vojvodic, R. Ceskosiovenska Komise pro Atomovou 
Energii, Prague (Czechoslovakia). 1989. 445p. (CONF-8906395-: 
IAEA specialists’ meeting on experience and turther improvement 
of in-service inspection methods and programs of nuclear power 
plants (NPPs) with particular emphasis on on-line techniques, 
Pizen (Czechoslovakia), 5-9 Jun 1989). In Proceedings of the IAEA 
Specialists’ Meeting on experience and further improvement of 
in-service inspection methods and programmes of NPPs with par- 
ticular emphasis on on-line techniques. Order Number 
DE91627644. Source: OSTI; NTIS (US Sales Only); INIS. 

Conventional and focusing techniques of ultrasonic pressure ves- 
sel inspections are compared. The focusing technique is shown to 
offer advantages over the former technique in providing a homoge- 
neous ultrasound beam, long-term reproducibility, increased 
sensitivity and improved resolution, the possibility of inspecting 
thick-walled objects, and the reduction in the incident face geome- 
try impact. Practical applications of this technique of ultrasonic 
testing are described. (L.O.). 9 figs., 6 tabs. 


18061 (INIS-mf-12814, pp. 310-325) Standard bobbin vs. 
motorized rotating pancake coil - results analysis and compar- 
ison. Vojvodic, R. (Institut za Elektroprivredu, Zagreb (Yugosiavia)). 
Ceskoslovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia). 1989. 445p. (CONF-8906395—: IAEA specialists’ 
meeting on experience and further improvement of in-service in- 
spection methods and programs of nuclear power plants (NPPs) 
with particular emphasis on on-line techniques, Pizen (Czechoslo- 
vakia), 5-9 Jun 1989). In Proceedings of the IAEA Specialists’ 
Meeting on experience and further improvement of in-service 
inspection methods and programmes of NPPs with particular em- 
phasis on on-line techniques. Order Number DE91627644. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A comparative study is reported of the use of a conventional 
bobbin coil probe and a motorized rotating pancake coil (MRPC) in 
eddy current testing of Westinghouse steam generators Model D4 
and 51 Series. The results show that the use of MRPC consider- 
ably reduced plugging for both steam generators without sacrificing 
safety and reliability of steam generator operation. The technique is 
considered well suited to complement bobbing coil applications. 
(L.O.). 10 figs. 
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18062 (INT—197/|, pp. 85-96) New design of special devices 
for industrial radiography. Jedrzejewski, A. (Institute of Atomic 
Energy, Otwock-Swierk (Poland)). Institute of Physics and Nuclear 
Techniques, Cracow (Poland). 1986. (In Polish). (CONF-8509466—: 
Polish symposium on development and application of isotopic 
methods in engineering and technology, Zakopane (Poland), 11-14 
Sep 1985). In Development and application of isotopic methods in 
engineering and technology: New apparatus elaborations. 
Proceedings of the Polish symposium, 11-14 September 1985, Za- 
kopane. 122p. Order Number DE91627888. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Three special gammagraphic apparatuses: “Major”, "Mikron” and 
GAMMARID 60/400 designed at the Institute of Atomic Energy at 
Otwock-Swierk as well as others produced in Czechoslovakia and 
Bulgaria are described. The status of non-destructive testing in 
West Europe and the state of isotopic radiography in Poland are 
presented. The problem of control of welded stubs in heat ex- 
changers is discussed. The model of special apparatus named 
"Rotatron-System” designed at Swierk for such applications is 
shortly presented. 3 refs., 12 figs., 16 images. (A.S.). 


18063 (INT-197/I, pp. 97-107) Radiographs and autoradio- 
graphs analysis using Densitron device. Chajecki, T. (Institute 
of Nuclear Chemistry and Technology, Warsaw (Poland)). Institute 
of Physics and Nuclear Techniques, Cracow (Poland). 1986. (In 
Polish). (CONF-8509466—: Polish symposium on development and 
application of isotopic methods in engineering and technology, 
Zakopane (Poland), 11-14 Sep 1985). In Development and applica- 
tion of isotopic methods in engineering and technology: New 
apparatus elaborations. Proceedings of the Polish symposium, 11- 
14 September 1985, Zakopane. 122p. Order Number 
DE91627888. Source: OST!; NTIS (US Sales Only); INIS. 

Densitron device for grey image processing is described. The ex- 
amples of different radiographs and autoradiographs analysed by 
Densitron are presented. 15 images. (A.S.). 


18064 (INT—198/1, pp. 91-97) Use of annihilation methods 
to determination of degree of steel defectiveness. Rybka, C. 
(Politechnika Jlubelska, Lublin (Poland)); Goworek,__T.; 
Wawryszczuk, J.; Gorniak, W. Institute of Physics and Nuclear 
Techniques, Cracow (Poland). 1986. (In Polish). (CONF-8509466—: 
Polish symposium on development and application of isotopic 
methods in engineering and technology, Zakopane (Poland), 11-14 
Sep 1985). In Development and application of isotopic methods in 
engineering and technology: Isotope production and measurement 
methods. Proceedings of the Polish symposium, 11-14 Sep 1985, 
Zakopane. 97p. Order Number DE91627596. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The experimental methods used in the studies of positrons anni- 
hilation are shortly described. The experiment with the testing of 
2H13 steel by positron annihilation is presented. 7 refs., 6 figs., 1 
tab. (A.S.). 


18065 (INT-199/1, pp. 13-18) Study of phase transforma- 
tions by nuclear methods. Oles, A.; Niziol, S.; Kasprzyk, S.; 
Bombik, A.; Kulka, J.; Luzny, W.; Wolny, J.; Sikora, W.; Nowak, R. 
Institute of Physics and Nuclear Techniques, Cracow (Poland). 
1986. (in Polish). (CONF-8509466—-: Polish symposium on devel- 
opment and application of isotopic methods in engineering and 
technology, Zakopane (Poland), 11-14 Sep 1985). in Development 
and application of isotopic methods in engineering and technology: 
Measurement methods. Proceedings of the Polish symposium, 11- 
14 September 1985, Zakopane. 94p. Order Number DE91630861. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The method of determination of mean texture in big volume of 
material, based on neutrons diffraction was elaborated. The mea- 
suring stand was put into service at EWA reactor. The texture 
goniometer in CAMAC system was constructed. It can run with 
neutron or X-rays diffractometers. The studies of texture of sheets 
and graphite as well as of correlation of texture-cracking are de- 
scribed. 15 refs. (A.S.). 


18066 (IWGFPT-34, pp. 75-80) Fuel channel oxide thick- 
ness measurements at the Oyster Creek Nuclear Generating 
Station. Piascik, T.G. (General Public Utilities, Parsippany, NJ 
(USA)); Kasik, P.M. International Atomic Energy Agency, Vienna 
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(Austria). International Working Group on Water Reactor Fuel Per- 
formance and Technology. Sep 1990. (CONF-8909235—: Technical 
committee meeting on fundamental aspects of corrosion of 
zirconium-based alloys in water reactor environments, Portland, 
OR (USA), 11-15 Sep 1989). In Fundamental aspects of corrosion 
on zirconium base alloys in water reactor environments: Proceed- 
ings of a technical committee meeting held in Portland, Oregon, 
USA, 11-15 September 1989. 275p. Order Number DE91627011. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In 1977 the GPU Nuclear Corporation (GPUN) commenced a 
fuel channel management program. This program lead to a fuel 
channel reuse program in 1984 for the Oyster Creek Nuclear Gen- 
erating Station (NGS). The purpose of the program is to reduce the 
fuel channels procurement and disposal costs. Since 1984 150 
reuse channels (approximately 27% of the core) have been in- 
stalled in the reactor. Fifty-one (51) of these will reach the end of 
their second bundle lifetime at the end of the current cycle (1991). 
Because accelerated fuel channel corrosion leading to spalling 
would be life limiting for high exposure reuse channels. GPUN initi- 
ated a program to monitor the oxide thickness on selected fuel 
channels. Late in 1988, oxide thickness measurements were ob- 
tained from fuel channels having bundle-averaged burnups up to 
54 GWD/MTU which corresponds to end of life burnup for a reused 
channel. An oxide thickness growth rate model was developed 
which agrees well with the data. Based on the results to date, 
corrosion is not considered to be a limiting factor in operating fuel 
channels for two fuel bundle lifetimes, with a bundie-averaged bur- 
nup of 60 up to GWD/MTU. (author). 1 ref., 6 figs. 


18067 (JAERI-M-90-214) Design procedure of capsule with 
multistage heater control (named MUSTAC). Someya, Hiroyuki 
(Japan Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai 
Research Establishment); Endoh, Yasuichi; Hoshiya, Taiji; Niimi, 
Motoji; Harayama, Yasuo. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1990. 63p. (in Japanese). Order Number 
DE91780253. Source: OSTI; NTIS (US Sales Only); INIS. 

A capsule with electric heaters at multistage (named MUSTAC) 
is a type of capsule used in JMTR. The heaters are assembled in 
the capsule. Supply electric current to the heaters can be indepen- 
dently adjusted with a control systems that keeps irradiation 
specimens to constant temperature. The capsule being used, the 
irradiation specimen are inserted into specimen holders. Gas-gap 
size, between outer surface of specimen holders and inner surface 
of capsule casing, is calculated and determined to be flatten tem- 
perature of loaded specimens over the region. The rise or drop of 
specimen temperature in accordance with reactor power fluctua- 
tions is corrected within the target temperature of specimen by 
using the heaters filled into groove at specimen holder surface. 
The present report attempts to propose a reasonable design proce- 
dure of the capsules by means of compiling experience for 
designs, works and irradiation data of the capsules and to prepare 
for useful informations against onward capsule design. The key 
point of the capsule lies on thermal design. Now design thermal 
calculations are complicated in case of specimen holder with muhti- 
hole. Resolving these issues, it is considered from new on that an 
emphasis have to placed on settling a thermal calculation device, 
for an example, a computer program on calculation specimen tem- 
perature. (author). 


18068 (JAERI-M—90-232) Static strain measurement tests 
for the capsule used in the shock structural tests. Tanzawa, 
Sadamitsu (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Sato, Koji; Fujishiro, 
Toshio; Yoshie, Shinji; lwasaki, Morihiro. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Jan 1991. 35p. (in Japanese). Order 
Number DE91780250. Source: OSTI; NTIS (US Sales Only); INIS. 

In the NSRR, irradiation tests are being performed by enclosing 
test fuel rods in the test capsule, in order to investigate the fuel be- 
havior at an reactivity initiated accident. The capsules used in the 
tests were made on the elastic design or elasto-plastic design by 
converting the dynamic pressure to the static pressure with the rel- 
ative static pressure conversion factor. The conversion factor up to 
this time was the value based on the simple calculation for pres- 
sure propagation, and it became a very conservative value. In 
order to make a realistic design of the capsule, it is necessary to 





use the conversion factor based on the relation between dynamic 
and static strain obtained in the tests. Then, the static strain mea- 
surement tests for the capsule used in the shock structural tests 
were performed, and the trial calculation for the realistic conversion 
factor was performed using the test results combined with the re- 
sults of shock structural tests. (author). 


18069 (JAERI-M—91-003) Thermal analysis of Boiling Water 
Capsule. Harayama, Yasuo (Japan Atomic Energy Research Inst., 
Oarai, Ibaraki (Japan). Oarai Research Establishment); Matsunami, 
Kiyotaka; Ishii, Tadahiko; Nakamura, Jinichi; Uchida, Masaaki. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Feb 1991. 
44p. (In Japanese). Order Number DE91780321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Thermal analysis was carried out in order to grasp thermal be- 
havior of Boiling Water Capsule (BOCA). BOCA is a unit in the 
Irradiation Facility which is used for power ramp tests of the LWR 
fuel segments in the JMTR (Japan Material Testing Reactor). Heat 
transfer coefficients on each location of BOCA were estimated from 
the analysis. It was found that the coefficients was approximately 
0.71 W/cem?K (1250 Btu/h ft?degF) at inner surface of capsule cas- 
ing of BOCA, when linear heat rate of fuel segment was at 600 W/ 
cm, and further that about 10 percent of heat generated in fuel 
segment pellet stack should be transported to upper regions over 
the pellet stack with injected water and cooled there. It is expected 
that obtained results will provide valuable informations for design of 
BOCA, irradiation technique of BOCA, design of other type capsule 
in which water is injected, and design of irradiation test device 
which deals with water. (author). 


18070 (JAERI-M-91-024) Development of technique for re- 
mote controlled electrochemical corrosion measurement. 


Shiba, Kiyoyuki (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Tsukada, Takashi; 
Nakajima, Hajime; Matsushima, Hideo; Takahashi, Ishio; Sonobe, 
Kiyomi; Komatsu, Toshio. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1991. 35p. (in Japanese). Order Number 
DE91780375. Source: OST!; NTIS (US Sales Only); INIS. 


Structural materials used in core of LWR (mainly austenitic stain- 
less steels) have some metallurgical changes due to neutron 
irradiation, so it seems that corrosion resistance in high tempera- 
ture water will change from unirradiated materials. Furthermore 
+-tay also affects to the water chemistry, for example, radiation in- 
duced radicals, and makes some effects to the corrosion behavior 
of materials. Recently such environmental degradation of structural 
materials due to irradiation in reactor is studied. One of these stud- 
ies, remote controlled technique was established to measure 
electrochemical corrosion characteristics for heavily irradiated ma- 
terials. (author). 


18071 (KAERVRR-856/89) Development of nondestructive 
testing technology for the pressure boundary components in a 
nuclear plant. Park, Day Young (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)): Lee, Sam Lai; Chung, 
Tae Eon. Korea Atomic Energy Research Inst., Daeduk (Republic 
of Korea). Feb 1990. 106p. (in Korean). Order Number 
DE91630556. Source: OSTI; NTIS (US Sales Only); INIS. 

Roll expanded steam genertor tubings were fabricated, and the 
effects of overlapping of the signal from the expansion and tube 
sheet have been studied in order to analyse the eddy current sig- 
nals from expansion and tube-sheet. Also theoretical analysis has 
been done for tubesheet and inconel tube through the develop- 
ment of finite element computer program. In order to solve the 
difficulties of ultrasonic testing due to beam skewing in the primary 
loop pipe welds made of centrifugally cast stainless steel, theory 
based on ultrasonic wave propagation phenomena has been 
developed and the skewing result has been compared with the ex- 
periment. (author). 


18072 (MPA-11/1989) Extension of 'U’ nozzle test equip- 
ment by an austenitic safe end and pipe, with bimetallic weld, 
tor qualification of nondestructive testing methods. Final 
report. Doll, W. Stuttgart Univ. (Germany, F.R.). Staatliche Materi- 
alpruefungsanstatt; Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.). Nov 1989. 37p. (in German). 
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Contract MPA 864 000;BMFT 1500 778. Order 
DE91773637. Source: OSTI; NTIS (US Sales Only); INIS. 

Until now only a limited number of in-service inspections has 
been performed on austenitic stainless steel seam welds and espe- 
cially on bimetallic welds (ferritic carbon steel nozzles with 
austenitic pipes). For systematic investigations and for qualification 
of the currently available ultrasonic test equipment the 'U' nozzle 
(ID 700 mm) attached to the PWR welded assembly no. 92 of the 
MPA Full Size Vessel was extended by an austenitic safe end and 
an austenitic pipe. NDT-relevant defects were implemented in suit- 
able manner both into the bimetallic weld and into the austenitic 
weld. Thus, the full size vessel of MPA Stuttgart permits to carry 
out extensive manual and automated investigations on current 
problems related to NDT of austenitic and bimetallic welds on origi- 
nal components under realistic on-site conditions. (orig.). 


18073 (MPA-12/1989) 12 MN-tensile testing machine 
(phase Ill). Tensile tests with pipe specimens. Haedrich, H.J.; 
Stadtmuelier, W.; Wiedemann, J. Stuttgart Univ. (Germany, F.R.). 
Staatliche Materialpruefungsanstalt. Dec 1989. 314p. (in German). 
Contract BMFT 1500 749;MPA 8540 00 000. Order Number 
DE91782117. Source: OSTI; NTIS (US Sales Only); INIS. 

For the assessment of the load bearing capacity reserves of 
safety relevant ferritic pipes of nuclear power plants (PWR, LWR, 
LMFBR) under dynamic loading conditions, component tests were 
performed on a 12 MN-High Speed Propeliant Driven Tensile Test- 
ing Machine with complete pipe-cross sections. The test program 
provided for the investigation of a total of 15 pipe segments of the 
dimensions O.D.xT. = 406x12,5 mm of (5 tests) tensile loading. In 
order to take into consideration operational flaws, artificial circum- 
ferential flaws (length 2 a = 30deg) of various depths were applied 
to the center areas of the pipes. In the dynamic tensile tests, strain 
rates of 2/s resp. 20/s were aimed, related to a measuring length 
of 400 mm respectively. Parallel to the quasistatic tensile tests, 
predictions based on engineering methods of calculation concern- 
ing the obtained maximum and crack initiation forces (provided 
they are reproducable) are verified. None of these methods permits 
a reliable prediction for the whole spectrum of test parameters to- 
wards the safe side. Depending on the resp. failure theory, there 
are some sections in which calculation and experiment agree well. 
(orig./MM). 


Number 


18074 Digital quadrature phase detection. Smith, J.A.; John- 
son, J.A. To Dept. of Energy. 17 Aug 1989. USA Patent patent 
application 7-395,124. 24p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC07-761D01570. Order Number 
DE91011625. Source: OST!; NTIS; GPO Dep. 

A system for detecting the phase of a frequency or phase modu- 
lated signal that includes digital quadrature sampling of the 
frequency or phase modulated signal at two times that are one 
quarter of a cycle of a reference signal apart, determination of the 
arctangent of the ratio of a first sampling of the frequency or phase 
modulated signal to the second sampling of the frequency or 
phase modulated signal, and a determination of quadrant in which 
the phase determination is increased by 27 when the quadrant 
changes from the first quadrant to the fourth quadrant and 
decreased by 27 when the quadrant changes from the fourth quad- 
rant to the first quadrant whereby the absolute phase of the 
frequency or phase modulated signal can be determined using an 
arbitrary reference convention. 6 figs. 


18075 Glass matrix armor. Calkins, N.C. To Dept. of Energy. 5 
Jan 1990. USA Patent patent application 7-461,597. 22p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. Order Number DE91011568. Source: OSTI; NTIS 
(US Sales Only): GPO Dep. 

An armor system which utilizes glass is described. The invention 
relates to impact-resistant material systems. A plurality of con- 
straint cells are mounted on a surface of a substrate, which is 
metal armor plate or a similar tough material, such that the cells al 
most completely cover the surface of the substrate. Each constraint 
cell has a projectile-receiving wall parallel to the substrate surface 
and has sides which are perpendicular to and surround the perime- 
ter of the receiving wall. The cells are mounted such that, in one 
embodiment, the substrate surface serves as a sixth side or clo- 
sure for each cell. Each cell has inside of it a plate, termed the 
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front plate, which is parallel to and in contact with substantially all 
of the inside surface of the receiving wall. The balance of each cell 
is completely filled with a projectile-abrading material consisting of 
glass and a ceramic material and, in certain embodiments, a poly- 
meric material. The glass may be in monolithic form or particles of 
ceramic may be dispersed in a glass matrix. The ceramic material 
may be in monolithic form or may be in the form of particles dis- 
persed in glass or dispersed in said polymer. 5 figs., 2 tabs. 


18076 Multiple direction vibration fixture. Cericola, F.; 
Doggett, J.W.; Ernest, T.L.; Priddy, T.G. To Dept. of Energy. 21 Mar 
1990. USA Patent patent application 7-496,712. 13p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91011639. Source: OSTI; NTIS; GPO Dep. 

An apparatus for simulating a rocket launch environment on a 
test item undergoing centrifuge testing by subjecting the item si- 
multaneously or separately to vibration along an axis of centripetal 
force and along an axis perpendicular to the centripetal force axis. 
The apparatus includes a shaker motor supported by centrifuge 
arms and a right angle fixture pivotally connected to one of the 
shaker motor mounts. When the shaker motor vibrates along the 
centripetal force axis, the vibrations are imparted to a first side of 
the right angle fixture. The vibrations are transmitted 90 degrees 
around the pivot and are directed to a second side of the right an- 
gle fixture which imparts vibrations perpendicular to the centripetal 
force axis. The test item is in contact with a third side of the right 
angle fixture and receives both centripetal-force-axis vibrations and 
perpendicular axis vibrations simultaneously. A test item can be at- 
tached to the third side near the flexible coupling or near the air 
bag to obtain vibrations along the centripetal force axis or trans- 
verse to the centripetal force axis. 1 fig. 


18077 (SAND—90-2926) 1990 Sandia rocket-triggered light- 
ning field tests at Kennedy Space Center, Florida. Fisher, R.J.; 
Schnetzer, G.H. Sandia National Labs., Albuquerque, NM (USA). 
Mar 1991. 97p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00789. Order Number DE91011263. 
Source: OSTI; NTIS; GPO Dep. 

During 1990, the Sandia Transportable Triggered Lightning In- 
strumentation Facility (SATTLIF) was designed, fabricated, and 
fielded at the Kentucky Space Center (KSC) rocket-triggered light- 
ing test range in Florida. In preparation for lighting tests of a 
specially fitted munitions storage bunker during 1991, instrumenta- 
tion for directly measuring lightning channel! currents and response 
currents in structures was evaluated and demonstrated to function 
well. A set of 77-mil-thick 2024-T3 aluminum and 35-mil-thick 4130 
steel metallic samples was exposed to measured triggered lighting 
flash currents. The resultant damage spots on these specimens 
represent the first such data points produced by known lighting cur- 
rents. They are intended for use as benchmarks against which to 
improve and quantify the fidelity of laboratory simulations of light- 
ning penetration. Two particularly significant results were obtained. 
In the first, a damage spot of approximately 0.3-inch diameter and 
>0.01-inch depth was produced by a continuing current of well 
less than median-level severity that transferred less than 13.6 
coulombs of charge. In the second case, one of the steel samples 
was virtually burned through under a return-stroke/continuing cur- 
rent combination transferring an eightieth percentile charge of 
approximately 49 coulombs. Photographic evidence of upward- 
going streamers preceding return strokes initiated by dart leaders 
was also obtained and is presented. 17 refs., 34 figs., 4 tabs. 
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Refer also to citation(s) 17370, 17371, 17372, 17373, 17375, 
17376, 17377, 17378, 17379, 17380, 17381, 17382, 17383, 17384, 
17385, 17386, 17387, 17388, 17395 


18078 (NEI-DK-506) Handbook for manufacturers of wood 
burning stoves. Hansen, K.J. Dansk Teknologisk Inst., Taastrup 
(Denmark). Energiteknologi. Mar 1990 48p. (in Danish). Contract 
EM-1433/87-6. Order Number DE91771846. Source: OSTI; NTIS 
(US Sales Only). 

EFP-87. 
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The handbook is designed for manufacturers of domestic wood- 
burning ovens and presents guidelines for development of the 
product. Testing equipment and methods are explained and com- 
bustion kinetics in relation to wood fuels are described. Calculation 
methods are also presented. (AB). 


18079 (NEI-DK-516) Integrated fiber-burner boiler system. 
Vol. 2. Energiministeriets Energiforskningsprogram. Braendsler og 
forbraendingsteknik. Andersen, F. (ed.); Jensen, J.; Andersen, M.; 
Madsen, O.H.; Soerensen, H.D.; Varandili, E.; Hadvig, S. Dan- 
marks Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- og 
Klimateknik. Dec 1990 427p. (in Danish, English). Contract EM- 
1433/87-12. (CONF-890985—Vol.2: 11. international symposium on 
combustion processes, Miedzyzdroje (Poland), 27 Sep - 1 oct 
1989). Order Number DE91771891. Source: OSTI; NTIS (US 
Sales Only). 

EFP-87. 

A collection of papers on fibre burners, which deal with design, 
performance testing, and emissivity of nitrogen oxides and also 
present measuring methods and mathematical models. A short list 
of bibliographical references to the subject is included. (AB). 


18080 (NEI-DK-516, pp. 1-81) Construction and testing of 
a larger fiber burner: Partial report 11. Andersen, M.; Hadvig, S. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- 
og Klimateknik. Dec 1990. 427p. (In Danish). Contract EM- 
1433/87-12. (CONF-890985—Vol.2: 11. international symposium on 
combustion processes, Miedzyzdroje (Poland), 27 Sep - 1 oct 
1989). In Integrated fibre-bumer boiler system. Vol. 2. Order Num- 
ber DE91771891. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

A fiber burner was constructed using Danish fiber material. The 
burner's nominal effect is 500 kW fired effect, and the shape is de- 
signed in such a way that it can be used in an existing cylindrical 
boiler. The experiment showed that the emission of filtered nitrogen 
is less than 26 ppm with effects upto the nominal. (AB). 


18081 (NEI-DK-516, pp. 1-52) Development of new fiber 
materials: Partial report 12. Andersen, M.; Hadvig, S. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- og Kli- 
mateknik. Dec 1990. 427p. (In Danish). Contract EM-1433/87-12. 
(CONF-890985—Vol.2: 11. international symposium on combustion 
processes, Miedzyzdroje (Poland), 27 Sep - 1 oct 1989). In Inte- 
grated fibre-burner boiler system. Vol. 2. Order Number 
DE91771891. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

The aim was to develope fiber materials (for burners) with a low 
pressure drop, a high maximum working temperature, a high radia- 
tion intensity when the fiber burner is in use, physical flexibility and 
which is strong, cheap and offers no health hazards. The testing of 
these materials and the results are described in detail. (AB). 


18082 (NEI-DK-516, pp. 1-65) Development of new fiber 
materials: Partial report 13. Varandili, E.; Hadvig, S. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- og Kii- 
mateknik. Dec 1990. 427p. (in Danish). Contract EM-1433/87-12. 
(CONF-890985—Vol.2: 11. international symposium on combustion 
processes, Miedzyzdroje (Poland), 27 Sep - 1 oct 1989). In Inte- 
grated fibre-burner boiler system. Vol. 2. Order Number 
DE91771891. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

The aim was to discover and develope a new fiber material for 
use in, for example, cylindrical fiber burners. The characteristics 
demanded of these materials are described, in addition to measur- 
ing conditions, measuring instruments and measurement 
presentation. The results are discussed and evaluated and illus- 
trated in the form of commentated graphs. (AB). 


18083 (NEI-DK-516, pp. 1-54) Analyses of natural gas fired 
ceramic fibre burners. Part 1: Experimental study and practi- 
cal applications. Jensen, J. (Danish Gas Technology Centre, 
Hoersholm (DK)); Krighaar, M.; Andersen, F.; Hadvig, S. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- og 
Klimateknik. Dec 1990. 427p. Contract EM-1433/87-12. (CONF- 
890985—Vol.2: 11. international symposium on combustion 





processes, Miedzyzdroje (Poland), 27 Sep - 1 oct 1989). In Inte- 
grated fibre-burner boiler system. Vol. 2. Order Number 
DE91771891. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

With the introduction of natural gas in Denmark, new possibilities 
in environmental protection and burner design appeared. This pa- 
per presents a study of Porous Radiant Burners (PRB), made by 
cheap, high temperature resistance, common ceramic fibre plates. 
During operation the PRB exhibits an improved radiant efficiency 
and a lower NO,-emission than conventional gas burners. Radia- 
tion efficiency, burner emissisivity, surface and plate temperature, 
flameholder limits and combustion quality are the main subjects in 
this paper. An integrated burner-boiler unit (700 kW) has been 
used for laboratory PRB experiments. Results from a long term 
test of a PRB device are shown. Part Il shows a mathematical 
study of the heat transfer in PRB. Gas, solid and surface tempera- 
tures are calculated. The resulsts show taht PRB made by 
common ceramic fibre products, give an excellent combustion qual- 
ity and a high radiation efficiency. (author) 14 refs. 


18084 (NEI-DK-516, pp. 1-13) Analysis of a natural gas 
fired ceramic burner: Theoretical study. Part 2. Andersen, F. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- 
og Klimateknik. Dec 1990. 427p. Contract EM-1433/87-12. (CONF- 
890985—Vol.2: 11. international symposium on combustion 
processes, Miedzyzdroje (Poland), 27 Sep - 1 oct 1989). In Inte- 
grated fibre-burner boiler system. Vol. 2. Order Number 
DE91771891. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

The distributions of fibre and gas temperatures inside a fibre 
burner are studied in this paper. Thermophysical values are as- 
sumed to be constant. The model includes heat conductions in the 
gas and in the fibre. Radiation inside the burner is modelled by dif- 
fusion. The reaction zone for combustion is assumed to be placed 
just beneath the surface of the fibre burner according to measure- 
ments. The boundary conditions are analytically developed. The 
mathematical model described in this paper gives two differential 
equations which are solved by the method of finite differences and 
a personal computer. (author) 10 refs. 


18085 (NEI-DK-516, pp. 1-10) Ceramic fibre plates as flame 
holders: Partial report 16. Andersen, F. (Laboratory of Heating 
and Air Conditioning, Technical University of Denmark, Lyngby 
(DK)); Andersen, M.; Hadvig, S.; Jensen, J. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Lab. for Varme- og Klimateknik. Dec 
1990. 427p. Contract EM-1433/87-12. (CONF-890985—Vol.2: 11. 
international symposium on combustion processes, Miedzyzdroje 
(Poland), 27 Sep - 1 oct 1989). In Integrated fibre-burner boiler 
system. Vol. 2. Order Number DE91771891. Source: OSTI; NTIS 
(US Sales Only). 

EFP-87. 

In this paper some measured results from fibre burners made of 
inexpensive ceramic material originally intended for high tempera- 
ture insulation are presented. A hexagonal cylinder was made of 
flat fibre material already availabel on the market and used as a 
burner in an ordinary circular cylindrical heater. The main features 
of this fibre burner are low emission of nitrogen oxides and high ra- 
diation from the surface. The fibre burner used in a CO2-generator 
is also described. Further the cause of the low nitrogen oxide pro- 
duction is described. (author). 


18086 (NEI-DK-516, pp. 1-50) Heat transport model for fi- 
bre burners: Partial report 17. Andersen, F. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Lab. for Varme- og Klimateknik. Dec 
1990. 427p. (in Danish). Contract EM-1433/87-12. (CONF-890985— 
Vol.2: 11. international symposium on combustion processes, 
Miedzyzdroje (Poland), 27 Sep - 1 oct 1989). In Integrated fibre- 
burner boiler system. Vol. 2. Order Number DE91771891. Source: 
OSTI; NTIS (US Sales Only). 

EFP-87. 

A model for the heat transport in a fibre bumer is presented. The 
model contains heat transfer by conduction in the fibres as well as 
in the gas. Radiation inside the fibre material is calculated by the 
two-flux model. The combustion inside the fibre layer is modelled 
with a heat release function. The system of differential equations is 
solved by the method of finite differences. (author). 
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18087 (NEI-DK-516, pp. 1-11) Maximum theoretical radia- 
tion efficiency of a fibre burner: Partial report 18. Andersen, F. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- 
og Klimateknik. Dec 1990. 427p. (in Danish). Contract EM- 
1433/87-12. (CONF-890985—Vol.2: 11. international symposium on 
combustion processes, Miedzyzdroje (Poland), 27 Sep - 1 oct 
1989). In Integrated fibre-burner boiler system. Vol. 2. Order Num- 
ber DE91771891. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

The maximum radiative efficiency of a fibre burner is discussed 
on the basis of a simple model. The radiation efficiency is a func- 
tion of two dimensionless parameters. only. The radiation efficiency 
can be increased by using sub-micron fibres. A simple and 
straightforward explanation of this is given in this paper. Smaller fi- 
bre diameter, however, gives a higher pressure drop over the fibre 
and that is a main drawback. (author). 


18088 (NEI-DK-516, pp. 1-23) Surface emissivity of a 
porous layer calculated trom basic radiation properties: Par- 
tial report 20. Andersen, F. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Lab. for Varme- og Klimateknik. Dec 1990. 427p. Con- 
tract EM-1433/87-12. (CONF-890985—Vol.2: 11. international 
symposium on combustion processes, Miedzyzdroje (Poland), 27 
Sep - 1 oct 1989). In Integrated fibre-burner boiler system. Vol. 2. 
Order Number DE91771891. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

An equation has been derived for the emissivity of a isothermal 
porous fibrous layer from the scatter, absorption and the backscat- 
ter coefficients. It has been shown that the surface emissivity is 
only a function of a single dimensionless radiation factor, which 
again is a function of the radiation coefficients. A simple case 
where the temperature term varies linearly inside the layer and a 
general case is also studied. It is shown that it is not possible to 
define an emissivity which solely depends of the radiation proper- 
ties. The radiation inside the fibrous layer is modelled by the 
two-flux model. (author). 


18089 (NEI-DK-519) Integrated fibre-burner boiler system. 
Vol. 1. Energiministeriets Energiforskningsprogram. Braendsler og 
forbraendingsteknik. Andersen, F. (ed.); Jensen, J.; Andersen, M.; 
Madsen, O.H.; Soerensen, H.D.; Varandili, E.; Hadvig, S. Dan- 
marks Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- og 
Klimateknik. Dec 1990 425p. (In Danish). Contract EM-1433/87-12. 
Order Number DE91771903. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

A large number of fibre plates already on the market for insula- 
tion have been investigated for possible use in fibre burners. Two 
selected fibre materials have been long-time tested. The tempera- 
ture distribution in a fibre burner has been measured and the result 
compared with a theoretical model. A relatively simple computer 
program which deals with the area between the fibre burner and 
the boiler wall has been developed. It can calculate the transmitted 
heat and its distribution to the boiler. An integrated fibre burner 
boiler system with a flat burner has been constructed, the burner 
used inexpensive fibre materials. The nominal input power is 500 
kW. The emission of NO, is less than 25 ppm by low input power. 
To meet the demand from producers of boilers that the fibre burn- 
ers shape should be so that they could be built into circular 
cylindrical burner with a hexagonal cross section was made. It was 
constructed by glueing planar fibre plates to a perforated steel 
plate. A new method for determining emissivity for a fibre burner 
have been developed. The emissivity for two fibre materials has 
been measured as a function of the surface temperature. To lower 
the pressure drop over the fibre layer, tests of fibre material with a 
higher porosity have been performed. (AB). 


18090 (NEI-DK-519, pp. 1-18) Optimization of the burner 
area: Control of a burner system. Partial report 10. Andersen, 
F.; Hadvig, S. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Lab. for Varme- og Klimateknik. Dec 1990. 426p. (In Danish). Con- 
tract EM-1433/87-12. In integrated fibre-bumer boiler system. Vol. 
1. Order Number DE91771903. Source: OSTI; NTIS (US Sales 
Only). 

EFP-87. 

A discussion on retrofitting, regulation and contro! of a boiler unit 
consisting of a number of fiber burners. (AB). 
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18091 (NEI-DK-519, pp. 1-65) Measurements on an inte- 
grated fiber burner boiler system: Comparison with calculated 
values. Partial report 9. Soerensen, H.D.; Andersen, F.; Hadvig, 
S. Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varme- og Klimateknik. Dec 1990. 426p. (In Danish). Contract EM- 
1433/87-12. In Integrated fibre-burner boiler system. Vol. 1. Order 
Number DE91771903. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

A description of the measuring facilities built up in connection 
with a specific reactor (in relation to a boiler system). Results are 
also presented. There include total effect. its dispersion along the 
fiber burner, pollutive emission and radiation intensity from the 
burners, as a function of the fired effect and surplus air. The emis- 
sion from the fiber plates as a function of the temperature is 
calculated and possible retrofitting of the reactor in order to further 
reduce air pollution is discussed. (AB). 


18092 (NEI-DK-519, pp. 1-55) Detail dimensioning of inte- 
grated fiber-burner boiler system: Partial report 8. Andersen, 
F.; Soerensen, H.D., Hadvig, S. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Varme- og Klimateknik. Dec 1990. 
426p. (in Danish). Contract EM-1433/87-12. In Integrated fibre- 
burner boiler system. Vol. 1. Order Number DE91771903. Source: 
OSTI; NTIS (US Sales Only). 

EFP-87. 

The detailed construction of a burner cell, which includes the 
burner and the side of the boiler, is described. The various fiber 
materials were tested. Pollution production was also taken into 
consideration. It is pointed out that the boiler must be strong 
enough to withstand excessive inner pressure and thermal loads, 
and that the cooling water must not boil. (AB). 


18093 (NEI-DK-519, pp. 1-19) Computer program for di- 
mensioning of an integrated fiber-burner boiler system: Partial 
report 7. Soerensen, H.D.; Andersen, F.; Hadvig, S. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- og KIi- 
mateknik. Dec 1990. 426p. (in Danish). Contract EM-1433/87-12. 
In Integrated fibre-burner boiler system. Vol. 1. Order Number 
DE91771903. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

The programme calculates flue gas temperature and speeds, 
and hot surface loads connected with convective and radiative heat 
transfer. These calculations are necessary for determining the 
physical conditions of fiber burners and the boiler room. (AB). 


18094 (NEI-DK-519, pp. 1-69) Temperature distribution in 
fibre material: Theory and measurements. Partial report 6. An- 
dersen, F.; Soerensen, H.D.; Hadvig, S. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Lab. for Varme- og Klimateknik. Dec 
1990. 426p. (in Danish). Contract EM-1433/87-12. In Integrated 
fibre-burner boiler system. Vol. 1. Order Number DE91771903. 
Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

A description of the temperature distribution in fibrous materials 
and in the gas/air mixtures that flow through fiber burners. The aim 
is to calculate the temperature distribution in any fiber sheet with a 
given load and surplus air amount. Based on this information on 
the temperature profile through the fiber sheet, it is possible to 
roughly determine the minimum thickness a fiber plate can have 
without there being too high a temperature on the reverse side. 
The fall in pressure over the fiber plate can also be measured. Re- 
sults can be used to determine the combustion air biower's 
pressure yield. The drop in pressure is partly dependent on the 
temperature of the gas/air mixture, as it is dependent on the vis- 
cosity. Methods and principles are described in detail. (AB). 


18095 (NEI-DK-519, pp. 1-65) Initial choice of fiber materi- 
als: Partial report 5. Soerensen, H.D.; Andersen, F.; Hadvig, S. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- 
og Klimateknik. Dec 1990. 426p. (in Danish). Contract EM- 
1433/87-12. In Integrated fibre-burner boiler system. Vol. 1. Order 
Number DE91771903. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

The testing of fiber sheets, in order to determine which are the 
most suitable for fiber burners, is described. This materials should 
satisfy the demands of high temperature without suffering damage 
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or melting. In addition to this, radiation from the plates must be 
high in order that the boiler should be as compact as possible in 
order that its volume and materials should be used effectively. It is 
also important that pollutive emission is as low as possible. (AB). 


18096 (NEI-DK-519, pp. 1-31) Fibre burners: Partial report 
4. Hedegaard Madsen, O.; Jensen, J.; Hadvig, S. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- og KIli- 
mateknik. Dec 1990. 426p. (In Danish). Contract EM-1433/87-12. 
In Integrated fibre-burner boiler system. Vol. 1. Order Number 
DE91771903. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

"Fiber burners” is a common designation for premixed flame 
burners where the combustion takes place in a thin zone in a 
porous fiber material. The construction of such burners can vary 
considerably, they can for example be cylindrical. The major part of 
heat transmission occurs by thermal radiation rather than by con- 
vection. Principles of combustion are as follows; a mixed stream of 
air/gas is forced through the fiber material. When it has reached a 
little way in, the gas mixture will reach an ignition temperature be- 
cause of the heat transmission between the "cold” gas and the 
"warm” fiber. After the ignition of the gas there will be a thin com- 
bustion zone where the temperature of the gas rises because the 
reaction energy will be released during the combustion process. 
The temperature of the gas in the reaction products is significantly 
higher than the temperature of the fibers. So it is now the fibers 
that receive heat from the flue gas, which is then cooled. The 
heated fibers give out energy partly by thermal radiation to cold 
surfaces (the boiler walls) and to the gas layers in between and 
partly to the cold fibers that lie before the combusiton zone. In this 
way the heat conduction in the fibers works like a feedback. Other 
(gas) burners are compared to fiber burners and methods for test- 
ing new fiber materials are described. (AB). 


18097 (NEI-DK-519, pp. 1-14) Fibre-burner test: Note on 
method. Partial report 3. Madsen, O.; Jensen, J.; Hadvig, S. Dan- 
marks Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- og 
Klimateknik. Dec 1990. 426p. (In Danish). Contract EM-1433/87- 
12. In Integrated fibre-burner boiler system. Vol. 1. Order Number 
DE91771903. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

The overall aim was to develope a larger natural-gas fired boiler 
system based on surface burners. The main advantage of using 
surface burners is that the pollution niveau is lower and that they 
constitute a high uniform load on the boiler. The potentials of vari- 
ous fibre materials were investigated. (AB). 


18098 (NEI-DK-519, pp. 1-45) Premixed laminar flames and 
quenching effects: Partial report 1. Jensen, J.; Madsen, O.; 
Hadvig, S. Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. 
for Varme- og Klimateknik. Dec 1990. 426p. (In Danish). Contract 
EM-1433/87-12. In Integrated fibre-burmner boiler system. Vol. 1. 
Order Number DE91771903. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

Making sure that backward burning from the surface does not 
occur is of significance when designing and constructing surface 
burners. A literature survey on this subject, which should form the 
basis for following modelling and laboratory experiments, is pre- 
sented. Descriptions of flame quenching in relation to pre-mixed 
flames (air-methane or air-natural gas) are given. (AB) 10 refs. 


18099 (SV-VU-S—91-5) Studies of gas flow in grate fired 
boilers. Eriksson, Jan (Vattenfall Utveckling AB, Aelvkarleby (Swe- 
den)); Tryman, R. Vattentall Utveckling AB, Aelvkarleby (Sweden). 
22 Jan 1991. 37p. (In Swedish). Order Number DE91772036. 
Source: OSTI; NTIS (US Sales Only). 

As a first step towards understanding the gas flow in a grate 
fired boiler, the isothermal flow in a water model has been studied. 
Laser-Doppler velocimetry of mean velocities and turbulence was 
performed in two coordinate directions at about 230 points. The 
FLUENT program was used for numerical calculations of the flow 
in the model, and an acceptable agreement with the measure- 
ments was achieved. (L.E.). 





4220 Mining and Underground Engineering 
Refer also to citation(s) 16227, 16231, 16251, 16254, 16260, 17193 


4230 Marine Engineering 


18100 (AUC-IBT-R-9012) Inspection and maintenance of 
marine steel structures: State-of-the-art. Structural Reliability 
Theory. Paper, 74. Sommer, A.M.; Thoft-Christensen, P. Aalborg 
Universitetscenter (Denmark). Inst. for Bygningsteknik. Apr 1990. 
54p. Order Number DE91771932. Source: OSTI; NTIS (US Sales 
Only). 

Current techniques and strategies for inspection and mainte- 
nance of marine steel structures are described. (AB) 52 refs. 


18101 (AUC-IBT-R-9014) Stress response of offshore 
structures by equivalent polynomial expansion techniques. 
Structural Reliability Theory. Paper, 72. Sigurdsson, G.; Nielsen, 
S.R.K. Aalborg Universitetscenter (Denmark). Inst. for Bygning- 
steknik. May 1990. 17p. (CONF-9008112-1: 1. European offshore 
mechanics symposium (EUROMS-90), Trondheim (Norway), 20-22 
Aug 1990). Order Number DE91771931. Source: OSTI; NTIS (US 
Sales Only). 

This paper concerns an investigation of the effects of nonlinearity 
of drag loading on offshore structures excited by 2D wave fields, 
where the nonlinear term in the Morison equation is replaced by an 
equivalent cubic expansion. The equivalent cubic expansion coeffi- 
cients for the equivalent drag model are obtained using the least 
mean square procedure. Numerical results are given. The displace- 
ment response and the stress response processes obtained using 
the above loading model are compared with simulation results and 
those obtained from equivalent linearization of the drag term. (au- 
thor). 


18102 (AUC-IBT-R-9017) Reliability of structural systems 


with regard to permanent displacements. Structural Reliability 
Theory. Paper, 67. Soerensen, J.D.; Thoft-Christensen, P. Aalborg 


Universitetscenter (Denmark). Inst. for Bygningsteknik. Jun 1990. 
13p. (CONF-9003261—1: 3. International Federation of Information 
Processing Working Group (IFIP WG) 7.5 working conference on 
reliability and optimization of structural systems, Berkeley, U 
(USA), 26-28 Mar 1990). Order Number DE91771929. Source: 
OSTI; NTIS (US Sales Only). 

In this paper the problem of estimating the accumulated perma- 
nent displacements of an offshore platform during one storm is 
condidered. For steel jacket platforms subjected to wave, wind and 
current loads with specified main directions three methods to esti- 
mate the permanents displacements during a single storm are 
proposed, namely a simulation approach, a differential equation ap- 
proach and a superposition approach - the simple method. In the 
simulation approach realisations of the load are generated and the 
permanent displacements are determined by elastic-plastic analysis 
of the structural system. In the differential equation approach a sys- 
tem of differential equations is formulated from which the expected 
value and the standard deviation of the response (e.g. permanent 
displacements) can be determined as a function of the time. Nu- 
merical techniques and approximations to solve the system of 
equations are discussed. The basic idea in the superposition ap- 
proach is to estimate the accumulated permanent displacements as 
sums of permanent displacements from single waves (this assump- 
tion is equivalent to that used in Miner's rule for fatigue analysis). It 
is described how a single storm can be broken down into a num- 
ber of single waves and how the permanent displacements for 
each single wave can be determined. Further it is described how 
the reliability of the structural system can be estimated. The three 
approaches are compared on a qualitative level. (AB) 12 refs. 


18103 (AUC-IBT-R-9019) On _ reliability-based structural 
optimization. Structural Reliability Theory. Paper, 70. Thoft- 
Christensen, P. Aalborg Universitetscenter (Denmark). Inst. for 
Bygningsteknik. Jul 1990. 19p. (CONF-9003261—2: 3. International 
Federation of Information Processing Working Group (IFIP WG) 7.5 
working conference on reliability and optimization of structural sys- 
tems, Berkeley, U (USA), 26-28 Mar 1990). Order Number 
DE91771930. Source: OSTI; NTIS (US Sales Only). 
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In this paper a brief presentation of the state-of-the-art of 
reliability-based structural optimization (RBSO) is given. Special 
emphasis is put on problems related to application of RBSO on 
real (large) structures. Shape optimization, knowledge-based opti- 
mization and optimal inspection strategies are briefly discussed. A 
list of 125 references is included in the appendix. (author) 13 ref. 
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Refer also to citation(s) 17834, 17928, 18009, 18191, 18369, 
18370, 18371, 18373, 18382, 18383, 18385, 18391, 18393, 18398, 
19200, 19204, 19328 


18104 (ALS/TR-91-002) Shielded cables with optimal 
braided shields. Homann, E. (Rheinische Draht- und Kabelwerke, 
Koein-Riehl (Germany, F.R.)). Sandia National Labs., Albuquerque, 
NM (USA). 24 Jan 1991. 30p. Translated from: Nachrichtentech- 
nische Zeitschrift; No. 3, 155-161 (1968). Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91011303. Source: OSTI; NTIS; GPO Dep. 

Extensive tests were done in order to determine what factors 
govern the design of braids with good shielding effectiveness. The 
results are purely empirical and relate to the geometrical relation- 
ships between the braid parameters. The influence of various 
Parameters on the shape of the transfer impedance versus fre- 
quency curve were investigated step by step. It was found that the 
optical coverage had been overestimated in the past. Good shield- 
ing effectiveness results not from high optical coverage as such, 
but from the proper type of coverage, which is a function of the 
braid angle and the element width. These dependences were mea- 
sured for the ordinary range of braid angles (20-40°). They apply 
to all plaiting machines and all gages of braid wire. The design 
rules are largely the same for bright, tinned, silver-plated and even 
lacquered copper wires. A new type of braid, which has marked 
advantages over the conventional design, was proposed. With the 
“mixed-element” technique, an optimal braid design can be speci- 
fied on any plaiting machine, for any possible cable diameter, and 
for any desired angle. This is not possible for the conventional type 
of braid. 6 refs., 16 figs. 


18105 (ANL/CP-72358) Electron-phonon coupling, oxygen 
isotope effect, and superconductivity in Ba, _,K,BiO3. Loong, 
C.K. (Argonne National Lab., IL (USA)); Hinks, D.G.; Degani, M.H.; 
Price, D.L.; Jorgensen, J.D.; Mitchell, A.W.: Jin, W.; Dabrowski, B.; 
Richards, D.R.; Zheng, Y.; Vashishta, P.; Kalia, R.K. Argonne Na- 
tional Lab., IL (USA). [1990]. 24p. Sponsored by USDOE, 
Washington, DC (USA); National Science Foundation, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. Grant DMR88-09854. 
(CONF-901291-1: Symposium on the manifestations of the 
electron-phonon interaction in CuO and related superconductors, 
Oaxtepec (Mexico), 11-14 Dec 1990). Order Number DE91011159. 
Source: OSTI; NTIS; GPO Dep. 

The phonon spectra of superconducting Ba;_,KxBi'®O3; and 
Ba,_,KxBi'®O3 (x=0.4) and insulating Ba; _,.K,BiO3 (x=0, 0.2) are 
studied by inelastic neutron scattering (INS) and molecular dynam- 
ics (MD) simulations. The phonon densities-of-states (DOS) of the 
insulating materials exhibit peaks at 15, 35, 43, 63 and 70 MeV. In 
superconducting Ba,_,KxBiO3, the phonon spectrum softens and 
is comprised of three broad bands around 15, 30 and 60 MeV. The 
reference isotope-effect exponent of Bap ¢Ko.4BiO3, determined 
from the mass variation of the first frequency moment of the 
phonon DOS, is close to the oxygen isotope-effect exponent ob- 
tained from T-measurements. Using the INS and MD results and a 
model for the spectral function a* (w)F(w), the energy gap, critical 
temperature, electron tunneling spectra and the oxygen isotope- 
effect exponent are calculated based on the BCS-Eliashberg 
theory. The results indicate that Ba,_,K,Bi’®O, is a BCS weak- 
coupling superconductor. The high T.(30 K) results from large 
electron-phonon coupling matrix elements involving high-energy 
oxygen optic phonons. 24 refs., 8 figs. 
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18106 (BNL-46036) Summary of the laser working group. 
Bigio, |.J. (Los Alamos National Lab., NM (USA)); Kurnit, N.A.; 
Donaldson, W.R.; Geissler, K.; Srinivasan-Rao, T. Brookhaven 
National Lab., Upton, NY (USA). Oct 1988. 7p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-8810135—Summ.: Switched-power workshop, Shelter Is- 
land, NY (USA), 16-21 Oct 1988). Order Number DE91011729. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The laser working group considered several options to deliver 
synchronized laser pulses of the required energy to the photocath- 
ode and laser triggered switches. These requirements actually 
decreased during the course of the workshop, and the values 
finally settled upon (<10 J in 100 fs at ~250 nm for the photo- 
cathode and ~20 mJ in 2 ps near either 250 nm or 1 um for the 
switches) were considered to be well within the state of the art. 
Some development work may be required, however, to provide a 
system that has the desirable characteristics of stability, ease of 
use and low maintenance. The baseline concept, which is similar 
to a number of existing systems, utilizes doubled Nd:YAG-pumped 
dye oscillator/amplifiers to produce an upconverted picosecond 
pulse that can be amplified to tens of mJ in a KrF excimer laser. A 
fraction of the dye oscillator output is also compressed by means 
of a fiber-grating compressor and further amplified in a dye ampli- 
fier before being upconverted to produce the synchronized pulse 
for the photocathode. 9 refs., 1 fig. 


18107 (INIS-SU-228/A, pp. 77) Device tor contactless diag- 
nostics of high-temperature superconductors. Sen’shin, S.P. 
(AN Kazakhskoj SSR, Alma-Ata (USSR). inst. Yadernoj 
Fiziki); Ozernoj, A.N. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvenny; 
Nauchno-Issledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvenny} 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materiais. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 fig. SUPERCONDUCTORS /temperature measure- 
ment, LOW TEMPERATURE; MEASURING INSTRUMENTS; 
SUPERCONDUCTORS; TRANSITION TEMPERATURE 


18108 (INIS-SU-228/A, pp. 103) Microwave diagnostics of 
superconducting films. Varlamov, Yu.D. (AN SSSR, Novosibirsk 
(USSR). Inst. Teplofiziki); Vratskikh, V.F.; Predtechenskij, M.R.; 
Smal’, A.N.; Smirnov, S.N. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-lssledovatel’skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. SUPERCONDUCTING FILMS/performance 
testing; ATTENUATION; CERAMICS; MAGNETIC FIELDS; MIl- 
CROWAVE RADIATION 


18109 (INIS-SU-228/A, pp. 120) Automated device for high- 
temperature superconducting material testing. Gvozd’, V.I. 
(Donetskij Gosudarstvennyj Univ., Donetsk (Ukrainian SSR)); Zh- 
mykhov, G.V.; Loboda, S.N.; Mikhajlov, V.l. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvenny| Nauchno-Issledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvenny| Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. SUPERCONDUCTORS/pertormance testing; ON- 
LINE MEASUREMENT SYSTEMS; SUPERCONDUCTORS: 
TEMPERATURE MEASUREMENT; TRANSITION TEMPERATURE 
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18110 (INIS-SU-228/A, pp. 130) Measuring converter for 
detecting nonlinearity of functional characteristics of two- 
terminal networks. Serdyuk, G.B. (Kievskij Politekhnicheskij Inst., 
Kiev (Ukrainian SSR)); Usatenko, V.G.; Shlyuko, V.Ya. AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Probleme Analiticheskaya 
Khimiya; Gosudarstvenny} Nauchno-issledovatel’skij i Proektnyj 
Inst. Redkometallicheskoj Promyshlennosti, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. 
(In Russian). (CONF-8904404—: 1. all-union conference on diag- 
nostics problems of HTSC materials, Chernogolovka (USSR), 
24-26 Apr 1989). In 7. All-union conference on diagnostics prob- 
lems of HTSC-materials. Order Number DE91003095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. SUPERCONDUCTORS/electric conductivity; MEA- 
SURING INSTRUMENTS; SUPERCONDUCTORS 


18111 (INIS-SU-228/A, pp. 131) High-sensitive device for 
high-temperature superconducting materials diagnostics by 
shift of self-excited oscillation frequency of a generator with a 
tunnel diode. Gevorgyan, S.G. (AN Armyanskoj SSR, Erevan 
(USSR). Inst. Fizicheskikh Issledovanij). AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 refs. SUPERCONDUCTORS/superconducting 
junctions; FREQUENCY MEASUREMENT; MEASURING INSTRU- 
MENTS; SUPERCONDUCTORS 


18112 (INIS-SU-228/A, pp. 132) Application of positron an- 
nihilation technique for high-temperature superconductor 
diagnostics. Belyaev, V.N. (Moskovskij Inzhenerno-Fizicheskij 
Inst., Moscow (USSR)); Mikheev, A.N.;  Sukharev, P.N.; 
Shtotski, Yu.V. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (In Russian). (CONF- 
8904404—-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 4 refs. SUPERCONDUCTORS /electron density; AN- 
NIHILATION; CERAMICS; POSITRONS; SUPERCONDUCTIVITY; 
SUPERCONDUCTORS 


18113 (INIS-SU-228/A, pp. 119) Modulation low- 
temperature microcalorimeter. Ershov, O.V. (AN SSSR, Moscow 
(USSR). Inst. Obshchej Fiziki); Minakov, A.A. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-issledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 1 ref. CALORIMETERS/superconductors; 
CALORIMETERS; SUPERCONDUCTORS; LOW TEMPERATURE; 
MEDIUM TEMPERATURE; SPECIFIC HEAT; TEMPERATURE 
MEASUREMENT; VERY LOW TEMPERATURE 


18114 (IS-T-1546) Characterizations of F-superconductors 
and selected F-compounds, amorphous carbon and (VO)2P207 
by "°F, C, 'H and °'P NMR and a new probe for multiple 
pulse, MAS and DAS NMR. Pan, Hongjun. Ames Lab., IA (USA). 
3 Apr 1991. 109p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-82. Order Number DE91010566. 
Source: OSTI; NTIS; GPO Dep. 





42 ENGINEERING 
4260 Components, Electron Devices and Circuits 


NMR signals of '°F have been measured in the polycrystalline 


inorganic conductor AgoF and in the polycrystalline insulators AgF, 
YOF, EuOF, YF3, CuF2, BaF2 and KF to compare them to the sig- 
nals found in the so-called “1-2-3-type” compounds with claimed 
formulas RBa2Cu307_,F, (R = Y and Eu). No evidence for a 
Knight-shifted, built-in fluorine-signal was found in the 1-2-3-type 
superconductors, whereas, Ag2F shows a clearly downfield shifted 
'9F peak with reference to AgF. 32 refs., 10 figs. 


18115 (LA—12076-MS) Practical noise control in electronic 
systems. MacArthur, D.W. Los Alamos National Lab., NM (USA). 
Apr 1991. 75p. Sponsored by Department of Defense, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91010947. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Electrical noise, both internally and externally generated, is a 
problem common to all electronics-based detection systems and 
control assemblies. This report attempts to explain basic noise and 
interference types without delving too deeply into the intricacies of 
noise theory. For this report, noise is defined practically as any sig- 
nal that interferes with the passage of a desired signal through an 
assembly. In particular, interfering signals (commonly referred to as 
noise, drift, interference, and pickup) are discussed. Practical solu- 
tions are presented for many of the problems normally found in 
electronic assemblies. These problems and solutions are based 
upon practical experience with actual electronic circuits. No attempt 
has been made to exhaustively describe all types of noise that are 
not commonly observed. The report describes general considera- 
tions, intrinsic noise, internal noise, external noise, cables and 
connectors, noise solutions, grounds and grounding problems, and 
tests and test equipment. 15 refs., 46 figs., 8 tabs. 


18116 (LA-SUB-90-1) Technical support of plasma flow 
switch development for Trailmaster: Final report. Los Alamos 
National Lab., NM (USA); R and D Associates, Alexandria, VA 
(USA). Washington Research Lab. Nov 1987. 61p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
W-7405-ENG-36. Order Number DE91010948. Source: OSTI; 
NTIS; GPO Dep. 

Recently there have been several attempts to achieve short out- 
put pulses from relatively long current input times by means of 
inductive storage and opening switch techniques. There are a vari- 
ety of opening switch techniques that have proven to be reasonably 
successful in various applications. For the very low inductances of 
the load and generator that characterize electromagnetically-driven 
plasma implosions, it is appropriate to investigate techniques that 
can match well geometrically and energetically to an implosion load 
and fast generator system. A particularly promising candidate sys- 
tem is the plasma flow switch developed by R & D Associates 
(RDA) in the course of experiments for the Defense Nuclear 
Agency (DNA) and the Air Force Weapons Laboratory (AFWL). 
The purpose of the present effort has been to assist the Los 
Alamos National Laboratory in the application of RDA plasma flow 
switch technology to the TRAILMASTER program. This effort com- 
prised several different activities, including a review of experimental 
and theoretical progress in plasma flow switch development (Ap- 
pendix 1), consultation on the coupling of the RDA Mark 6 plasma 
flow switch to the LANL Laguna power feed (Appendix 2), and col- 
laboration in development of a conceptual design for combining 
existing flat-plate generators and cutter-switches with the Quick 
Fire vacuum feed to a plasma flow switch. 1 fig. 


18117 (LA-UR-91-1267) Diagnostic studies of 
YBa2Cu,07_; laser ablation. Nogar, N.S. (Los Alamos National 
Lab., NM (USA)); Dye, R.C.; Foltyn, S.R.; Muenchausen, R.E.; Wu, 
X.D.; Estler, R.C. Los Alamos National Lab., NM (USA). [1991]. 
10p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. (CONF-9104192-3: HASRD workshop on laser 
ablation: mechanisms and application, Oak Ridge, TN (USA), 8-10 
Apr 1991). Order Number DE91011382. Source: OSTI; NTIS; GPO 
Dep. 

The use of a variety of diagnostics can offer significant insight 
into the mechanisms of laser ablation and film growth. It seems 
clear that under conditions of optimum film growth that significant 
collisional processes occur both within the laser-desorbed plume, 
and between the plume and the processing gas. These collisional 
processes are responsible for the macroscopic characteristics of 


the plume, including velocity and spatial distributions, the ratio of 
ions and particles to neutral atoms and molecules, and the incor- 
poration of oxygen into the film. It is also obvious that real-time 
diagnostics, applicable under conditions relevant to film production, 
could provide useful process monitors and feedback control for the 
production of high-temperature superconducting (HTSC) thin films. 
30 refs., 2 figs., 1 tab. 


18118 (LBL-28891) Low frequency noise in resonant 
Josephson soliton oscillators. Hansen, J.B. (Lawrence Berkeley 
Lab., CA (USA)); Holst, T.; Wellstood, F.C.; Clarke, J. Lawrence 
Berkeley Lab., CA (USA). Sep 1990. 7p. Sponsored by Carisberg- 
fondet, Copenhagen (Denmark); Statens Naturvidenskabelige 
Forskningsrad, Copenhagen (Denmark); USDOE, Washington, DC 
(USA); Knud Hojgaard Foundation; North Atlantic Treaty Organiza- 
tion, Brussels (Belgium); Otto Monsted Foundation. DOE Contract 
AC03-76SF00098. (CONF-900944—44: Applied superconductivity 
conference, Aspen, CO (USA), 24-28 Sep 1990). Order Number 
DE91011911. Source: OSTI; NTIS; GPO Dep. 

The noise in the resonant soliton mode of long and narrow 
Josephson tunnel junctions (Josephson Transmission Lines, JTLs) 
has been measured in the frequency range from 0.1 Hz to 25 kHz 
by means of a de SQUID. To within a factor of 2 the measured 
white noise was found to be equal to the Nyquist voltage noise in a 
resistance equal to the dynamic resistance Rp of the current- 
voltage characteristic at the bias point. In contrast, measurements 
of the linewidth of the microwave radiation from the same JTL 
showed that the spectral density of the underlying noise voltage 
scaled as Rp*/Rs where Reg is the static resistance. The origin of 
the different behavior is not known. 11 refs., 5 figs. 


18119 (LBL-29546) Quantum limited quasiparticle mixers 
at 100 GHz. Mears, .C.A. (Lawrence Berkeley Lab., CA (USA)); Hu, 
Qing; Richards, P.L.; Worsham, A.H.; Prober, D.E.; Raeisaenen, 
A.V. Lawrence Berkeley Lab., CA (USA). Apr 1991. 16p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. Contract ECS-8604350;Contract AFOSR-88- 
0270. (CONF-9104234—2: Superconductivity applications for 
infrared and microwave devices || conference, Orlando, FL (USA), 
1-5 Apr 1991). Order Number DE91011826. Source: OSTI; NTIS; 
GPO Dep. 

We have made accurate measurements of the noise and gain of 
superconducting-insulating-superconducting (SIS) mixers employing 
small area (1m) Ta/TazOs/Pbp oBio., tunnel junctions. We have 
measured an added mixer noise of 0.61 + 0.31 quanta at 95.0 
GHz, which is within 25 percent of the quantum limit of 0.5 quanta. 
We have carried out a detailed comparison between theoretical 
predictions of the quantum theory of mixing and experimentally 
measured noise and gain. We used the shapes of I-V curves 
pumped at the upper and lower sideband frequencies to deduce 
values of the embedding admittances at these frequencies. Using 
these admittances, the mixer noise and gain predicted by quantum 
theory are in excellent agreement with experiment. 23 refs., 5 figs. 


18120 (NEI-DK-531) Magnetohydrodynamic propulsion of 
ships. Wolff, B. Danfoss Development Center, Herlev (Denmark). 
Dec 1990 78p. Contract ENS-151/89-33. Order Number 
DE91771937. Source: OSTI; NTIS (US Sales Only). 

EFP-89. 

Magnetohydrodynamic (MHD) propulsion of ships has been stud- 
ied by scientists and technicians since the early 1960’s. The major 
reason for the interest is the potential for a high energy efficiency 
and low noise propulsion. The report gives a brief introduction to 
the basic principles of MHD propulsion and to the key technologies 
involved, where the major technological problem is the construction 
of large and strong superconducting magnets. Descriptions of two 
large scale projects, a Japanese full scale ship "Yamato 1” and an 
Americna project based on a large dipole magnet, is given. The 
anticipations of the experts with respect to the future developments 
is presented based on a questionaire and a study tour to Japan 
carried out in the autumn 1990. Finally is given a list of references 
and of institutions active in the field of MHD propulsion. (author) 83 
refs. 


18121 (ORNL/ATD-36) Design and pertormance of an axial 
air-gap solution pump motor. Hawsey, R.A. (Oak Ridge National 
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Lab., TN (USA)); Sohns, C.W.; Daniel, D.S.; Bailey, J.M. Oak 
Ridge National Lab., TN (USA). May 1990. 31p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract ACO5-840R21400. 
Order Number DE91009988. Source: OSTI; NTIS; GPO Dep. 

An axial air gap, permanent magnet, brushless dc motor has 
been designed and has been evaluated on a dynamometer to 
measure operating characteristics. The motor must deliver 0.167 
hp (~120 W) to the pump rotor at 1800 rpm. Initial performance 
data with a half-bridge, Hall-probe synchronized drive system and 
a dry motor bearing did not achieve the desired motor perfor- 
mance. Subsequently, a commercial full-bridge, speed-regulated 
“sensorless” drive system was used to test the motor. The motor 
delivered the required 90 02-in. of torque at 1800 rpm. These data 
revealed the need for rewinding the stator core to improve motor 
efficiency. A second stator core, with deeper slots and additional 
turns of wire, was subsequently fabricated and tested. At 1800 
rpm, the drive system could produce only 60 oz-in. of torque due 
to an unexpectedly high generated voltage. Motor efficiency was 
60 to 70 % at this torque level when the data were corrected for 
bearing and coupling drag. 16 figs., 5 tabs. 


18122 Method for producing low-resistivity electrical con- 
tacts for high-temperature superconducting ceramics. Katz, 
J.D.; Willis, J.O.; Maley, M.P.; Castro, R.G. To Dept. of Energy. 22 
Aug 1989. USA Patent patent application 7-397,617. 11p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. Order Number DE91011624. Source: OSTI; NTIS; 
GPO Dep. 

Production of low-resistivity electrical contacts for high- 
temperature superconducting ceramics capable of supporting large 
current densities by plasma spraying of a noble metal powder onto 
a chosen surface area of the ceramic and electrically contacting a 
metal conductor to the metallic pad formed thereby by either 
soldering or by use of a conducting epoxy is described. Surface re- 
sistivities in the 10—-® Q-cm* range have been measured at 76 K. 
Most experimental variables were found to have little effect on the 
properties of the contacts produced. 2 tabs. 


18123 Blue-green upconversion laser. Nguyen, Dinh C.; 
Faulkner, G.E. To Dept. of Energy. 25 Aug 1989. USA Patent 
patent application 7-398,585. 11p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91011549. Source: OSTI; NTIS; GPO Dep. 

A blue-green laser (450-550 nm) uses a host crystal doped with 
Tm**. The Tm** is excited through upconversion by a red pumping 
laser and an IR pumping laser to a state which transitions to a rel- 
atively lower energy level through emissions in the blue-green 
band, e.g., 450.20 nm at 75 K. The exciting laser may be tunable 
dye lasers or may be solid-state semiconducting laser, e.g., 
GaAlAs and inGaAlP. 


18124 integrated injection-locked semiconductor diode 
laser. Hadiey, G.R.; Hohimer, J.P.; Owyoung, A. To Dept. of En- 
ergy. 30 Aug 1989. USA Patent patent application 7-400 ,621. 24p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91011599. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

A continuous wave integrated injection-locked high-power diode 
laser array is provided with an on-chip independently-controlled 
master laser. The integrated injection locked high-power diode 
laser array is capable of continuous wave lasing in a single near- 
diffraction limited output beam at single-facet power levels up to 
125 mW (250 mW total). Electronic steering of the array emission 
over an angle of 0.5 degrees is capable by varying current to the 
master laser. The master laser injects a laser beam into the slave 
array by reflection of a rear facet. 5 figs. 


18125 Dielectric liquid pulsed-power switch. Christophorou, 
L.; Faidas, H. To Dept. of Energy. 30 Aug 1989. USA Patent patent 
application 7-400,626. 13p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. Order Number 
DE91011598. Source: OSTI; NTIS; GPO Dep. 

This disclosure identifies dielectric liquids for use as opening and 
closing switching media in pulsed power technology, and describes 
a dielectric-liquid-pulsed-power switch employing fiashlamps. 2 
figs. 
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18126 Electrical grounding prong socket. Leong, R. To Dept. 
of Energy. 12 Sep 1989. USA Patent patent application 7-406,005. 
21p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. Order Number DE91011593. Source: OSTI; 
NTIS; GPO Dep. 

This paper describes a socket for a grounding prong used in a 
three prong electrical plug. The socket being sufficiently spacious 
to prevent the socket from significantly stretching when a larger, U- 
shaped grounding prong is inserted into the socket, and having a 
ridge to allow a snug fit when a smaller tubular shape grounding 
prong is inserted into the socket. 11 figs. 


18127 X-ray laser. Nilsen, J. To Dept. of Energy. 12 Oct 1991. 
USA Patent patent application 7-420,433. 17p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91011705. Source: OSTI; NTIS; GPO Dep. 

An X-ray laser that lases between the K edges of carbon and 
oxygen, i.e. between 44 and 23 Angstroms, is provided. The laser 
comprises a silicon and dysprosium foil combustion that is driven 
by two beams of intense line focused optical laser radiation. 
Ground state nickel-like dysprosium ions are resonantly photo- 
pumped to their upper X-ray laser state by line emission from 
hydrogen-like silicon ions. The novel X-ray laser should prove es- 
pecially useful for the microscopy of biological specimens. 


18128 Composition and method of preparation of solid 
state dye laser rods. Hermes, R.E. To Dept. of Energy. 13 Oct 
1989. USA Patent patent application 7-421,043. 17p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
Order Number DE91011606. Source: OSTI; NTIS; GPO Dep. 

The present invention includes solid polymeric-host laser rods 
prepared using bulk polymerization of acrylic acid ester 
comonomers which, when admixed with dye(s) capable of support- 
ing laser oscillation and polymerized with a free radical initiator 
under mild thermal conditions, produce a solid product having the 
preferred properties for efficient lasing. Unsaturated polymerizable 
laser dyes can also be employed as one of the commoners. Addi- 
tionally, a method is disclosed which alleviates induced optical 
stress without having to anneal the polymers at elevated tempera- 
tures. (>85°C). 


18129 Ring laser having an output at a single frequency. 
Hackel, L.A. To Dept. of Energy. 30 Oct 1989. USA Patent patent 
application 7-428,540. 29p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91011678. Source: OSTI; NTIS; GPO Dep. 

A ring laser is disclosed that produces a single frequency of 
laser radiation in either the pulsed mode of operation or the contin- 
uous waveform (cw) mode of operation. The laser comprises a ring 
laser in a bowtie configuration, a birefringent gain material such as 
Nd:YLF, an improved optical diode that supports laser oscillation 
having a desired direction of travel and linear polarization, and a Q- 
switch. An output coupler (mirror) having a high reflectivity, such as 
94%, is disclosed. Also disclosed is a self-seeded method of oper- 
ation in which the laser can provide a pulse or a series of pulses of 
high power laser radiation at a consistent single frequency with a 
high degree of amplitude stability and temporal stability. In opera- 
tion, the laser is operated incontinuous waveform (cw) at a low 
power output with the Q-switch introducing a loss into the resonat- 
ing cavity. Pumping is continued at a high level, causing the gain 
material to store energy. When a pulse is desired, the Q-switch is 
actuated to substantially reduce the losses so that a pulse can 
build up based on the low level cw oscillation. The pulse quickly 
builds, using the stored energy in the gain medium to provide a 
high power output pulse. The process may be repeated to provide 
a series of high power pulses of a consistent single frequency. 


18130 VUV lithography. George, E.V.; Oster, Y.; Mundinger, 
D.C. To Dept. of Energy. 9 Jan 1990. USA Patent patent applica- 
tion 7-462,251. 18p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91011564. Source: OSTI; NTIS; GPO Dep. 

Deep uv projection lithography can be performed using an 
e-beam pumped solid excimer uv source, a mask, and a uv reduc- 
tion camera. The uv source produces deep uv radiation in the 





range 1700—1300A using xenon, krypton or argon; shorter wave- 
lengths of 850—650A can be obtained using neon or helium. A thin 
solid layer of the gas is formed on a cryogenically cooled plate and 
bombarded with an e-beam to cause fluorescence. The uv reduc- 
tion camera utilizes multilayer mirrors having high reflectivity at the 
uv wavelength and images the mask onto a resist coated substrate 
at a preselected demagnification. The mask can be formed inte- 
grally with the source as an emitting mask. 5 figs. 


18131 Porous silicon formation and etching process for use 
in silicon micromachining. Guilinger, T.R.; Kelly, M.J.; Martin, 
S.B. Jr.; Stevenson, J.O.; Tsao, S.S. To Dept. of Energy. 12 Feb 
1990. USA Patent patent application 7-478,376. 11p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91011575. Source: OSTI; NTIS; GPO Dep. 

A reproducible process for uniformly etching silicon from a series 
of micromechanical structures used in electrical devices and the 
like includes providing a micromechanical structure having a silicon 
layer with defined areas for removal thereon and an electrochemi- 
cal cell containing an aqueous hydrofluoric acid electrolyte. The 
micromechanical structure is submerged in the electrochemical cell 
and the defined areas of the silicon layer theron are anodically bi- 
ased by passing a current through the electrochemical cell for a 
time period sufficient to cause the defined areas of the silicon layer 
to become porous. The formation of the depth of the porous silicon 
is regulated by controlling the amount of current passing through 
the electrochemical cell. The micromechanical structure is then re- 
moved from the electrochemical cell and submerged in a hydroxide 
solution to remove the porous silicon. The process is subsequently 
repeated for each of the series of micromechanical structures to 
achieve a reproducibility better than 0.3%. 1 fig. 


18132 Resonantly photo-pumped nickel-like erbium x-ray 
laser. Nilsen, J. To Dept. of Energy. 29 Mar 1990. USA Patent 
patent application 7-501,210. 20p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91011633. Source: OSTI; NTIS; GPO Dep. 

A resonantly photo-pumped x-ray laser (10) that enhances the 
gain of several laser lines that also lase because of collisional exci- 
tations and recombination processes, is described. The laser 
comprises an aluminum (12) and erbium (14) foil combination (16) 
that is driven by two beams (18, 20) of intense line focused (22, 
24) optical laser radiation. Ground state nickel-like erbium ions (34) 
are resonantly photo-pumped by line emission from hydrogen-like 
aluminum ions (32). 3 figs., 1 tab. 


18133 (PPPL-2741) Review of soft x-ray lasers and their 
applications. Skinner, C.H. Princeton Univ., NJ (USA). Plasma 
Physics Lab. Mar 1991. 38p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-76CH03073. Order Number 
DE91011103. Source: OSTI; NTIS; INIS; GPO Dep. 

The emerging technology of soft x-ray lasers is in a transition 
phase between the first laboratory demonstrations of gain and the 
acceptance of soft x-ray lasers as practical tools for novel 
applications. Current research is focused on several fronts. The op- 
erational wavelength range has been extended to the “water 
window”, important for applications in the life sciences. Gain has 
also been generated with substantially simpler technology (such as 
a 6J laser) and this augurs well for the commercially availability in 
the near future of soft x-ray lasers for a variety of applications. 
Advanced soft x-ray laser concepts are being developed from in- 
vestigations into ultra-high intensity laser/matter interactions. The 
first paper a brief historical perspective of x-ray microscopy and 
holography have begun. In this paper a brief historical perspective 
of x-ray laser development will be followed by a review of recent 
advances in recombination, collisional and photo-pumped systems 
and applications. A summary of current gain-length performance 
achieved in laboratories worldwide is presented. Near term 
prospects for applications to novel fields are discussed. 81 refs., 9 
figs., 1 tab. 


18134 (PPPL—2747) A high sensitivity stimulated emission 
detector tor soft x-ray laser research. Skinner, C.H. Princeton 
Univ., NJ (USA). Plasma Physics Lab. Mar 1991. 12p. Sponsored 
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by USDOE, Washington, DC (USA). DOE Contract AC02- 
76CH03073. Order Number DE91011251. Source: OSTI; NTIS; 
GPO Dep. 

We propose a novel, extremely sensitive system for the detec- 
tion of stimulated emission. The principle of the detection method 
relies on the major difference between stimulated and spontaneous 
emission, its directionality. A unique feature of the proposal is in 
the use of a separate spontaneous emission source. The system is 
predicted to be sensitive to gain-lengths, GL, down to GL~0.01 
and thus will be useful in media where stimulated emission is weak 
compared to spontaneous emission. This will have important appli- 
cations to the development of soft x-ray lasing in novel systems. 
21 refs., 1 fig. 


18135 (SAND-90-3085C) Oxidized porous silicon moisture 
sensors for evaluation of microelectronic packaging. Kelly, 
M.J.; Guilinger, T.R.; Peterson, D.W.; Tuck, M.R.; Sweet, J.N. San- 
dia National Labs., Albuquerque, NM (USA). [1991]. 9p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-910406—1: Spring meeting of the Materials 
Research Society (MRS), Anaheim, CA (USA), 29 Apr - 3 may 
1991). Order Number DE91011322. Source: OSTI; NTIS; GPO 
Dep. 

Accurate moisture measurements in microelectronic assemblies 
are crucial in assessing reliability of integrated circuits (ICs). We 
describe the fabrication and use of a silicon-based device for evalu- 
ation of moisture barrier coatings. The capacitive moisture sensors 
use oxidized porous silicon (OPS) as the sensing element. Porous 
silicon (PS) is formed by anodization of silicon in hydrofluroic acid 
(HF). Oxidation of PS in oxygen produces OPS, which is also 
porous if an appropriate starting microstructure and oxidation treat- 
ment are selected. Metallization layers on the OPS and the wafer 
back complete the capacitor structure. The capacitance of OPS 
sensors is functionally related to the moisture content of the sur- 
rounding atmosphere. For example, the capacitance of one sensor 
changed from 4 nF/cm? when exposed to a moisture level of 300 
ppm (by volume) to 36 nF/cm? at 10,000 ppm. In addition to this 
excellent sensitivity, capacitor response to step changes in mois- 
ture is rapid and reversible. The sensors are also rugged, as 
demonstrated by their consistent performance during accelerated 
testing at 85% relative humidity and 140°C. A silicon nitride IC 
moisture barrier coating was deposited on sensors of this type af- 
ter normal ceramic dual in-line packaging. Sensor operability after 
coating deposition was confirmed following intentional introduction 
of a pinhole into the moisture barrier coating. 11 refs., 3 figs. 


18136 (SAND—91-0422C) A temperature dependent SPICE 
macro-model tor power MOSFETs. Pierce, D.G. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO04-76DP00789. (CONF- 
9105169-1: 34. midwest symposium on circuits and systems, 
Monterey, CA (USA), 14-17 May 1991). Order Number 
DE91011737. Source: OSTI; NTIS; GPO Dep. 

The power MOSFET SPICE Macro-Model has been developed 
suitable for use over the temperature range —55 to 125 °C. The 
model is comprised of a single parameter set with temperature 
dependence accessed through the SPICE .TEMP card. SPICE pa- 
rameter extraction techniques for the model and model predictive 
accuracy are discussed. 7 refs., 8 figs., 1 tab. 


18137 (SAND-91-0423C) Linear IC SPICE macromodel de- 
veloped from measured transistor parameters. Raney, C.W. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 11p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-9105169-2: 34. midwest symposium on 
circuits and systems, Monterey. CA (USA), 14-17 May 1991). Or- 
der Number DE91011950. Source: OSTI; NTIS; GPO Dep. 

A transistor level model in a subcircuit definition is presented for 
the L161 micropower comparator. This macromodel is suitable for 
use with present-day circuit simulators such as PSPICE and 
SPICE-2G6. Wherever possible, measured transistor parameter 
values are used to replace default values in the models. Limita- 
tions of the macromodel and a comparison of model performance 
with data sheet values will be discussed. 6 refs., 1 fig., 4 tabs. 
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18138 (SAND-91-0449C) Wafer-level radiation testing for 
hardness assurance. Shanevfelt, M.R. (Sandia National Labs., Al- 
buquerque, NM (USA)); Hughes, K.L.; Sexton, F.W.; Fleetwood, 
D.M.; Winokur, P.S.; Enlow, E.W. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. 4p. Sponsored by Department of 
Defense, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-910751—8: IEEE annual international nuclear and space ra- 
diation effects conference, San Diego, CA (USA), 15-19 Jul 1991). 
Order Number DE91009188. Source: OSTI; NTIS; GPO Dep. 

A wafer-level test system, capable of 50-MHz data rates, is 
shown to support (1) process improvement and control and (2) 
test-structure-to-IC correlation efforts for total-dose hardness assur- 
ance. 11 refs., 3 figs. 


18139 (UCRL-ID-106868) Evaluation of modified log- 
periodic antennas tor pulse transmission. Burke, G.J. Lawrence 
Livermore National Lab., CA (USA). Apr 1991. 20p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91011775. Source: OSTI; NTIS; GPO Dep. 

The log-periodic dipole (LPD) antenna can operate over a very 
wide frequency band, limited only by mechanical constraints. How- 
ever, the antenna is known to introduce significant distortion when 
radiating a transient signal, due to its nonlinear phase versus fre- 
quency response. A modified design has been proposed by 
Yatskevich and Fedosenko to reduce distortion of a pulse by mak- 
ing the phase response linear or, more generally, to develop a filter 
characteristic for compressing a signal such as a linear FM pulse. 
Some results from numerical modeling of these linear-phase and 
FM-compression antennas are presented here to evaluate their ef- 
fectiveness. 4 refs., 16 figs., 5 tabs. 


18140 (UCRL-JC—105738) Saturation and kinetic issues for 
optical-field-ionized plasma x-ray lasers. Eder, D.C.; Amendt, 
P.; Rosen, M.D.; Nash, J.K.; Wilks, S.C. Lawrence Livermore Na- 
tional Lab., CA (USA). 29 Apr 1991. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9104164-4: Conference on short-wavelength coherent radiation: 
generation and application, Monterey, CA (USA), 4-10 Apr 1991). 
Order Number DE91012079. Source: OSTI; NTIS; INIS; GPO Dep. 

Lasing between excited states and the ground state following 
optical-field ionization is studied. Saturation of an x-ray laser when 
the lower lasing level is a ground state of a H-like or Li-like ion is 
discussed. Efficiencies of 10-5 to 10-* are calculated for the 
3ds ;2—2p3/2 transition at 98 A in Li-like Ne. The assumption that 
the fine-structure levels are populated according to their statistical 
weights is shown to be justified through comparisons with calcula- 
tions using a detailed atomic model. The effect of saturation by a 
given fine-structure transition on the populations of the fine- 
structure levels is analyzed. 4 refs., 2 figs. 


18141 (UCRL-JC—106472) Production of cold highly- 
ionized plasmas by intense subpicosecond lasers. Penetrante, 
B.M.; Bardsley, J.N. Lawrence Livermore National Lab., CA (USA). 
1 Feb 1991. 4p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-910711-5: 20. interna- 
tional conference on phenomena in ionized gases, Barga (Italy), 
8-12 Jul 1991). Order Number DE91010461. Source: OSTI; NTIS; 
GPO Dep. 

Recent advances in high-intensity ultrashort-pulse lasers has 
made feasible the implementation of the transient recombination 
scheme for producing x-ray lasing in optical-field-ionized plasmas. 
This scheme involves plasmas consisting of fully stripped ions (or 
helium-like ions) and cold electrons. Immediately after the pump 
laser pulse, inversion occurs in hydrogen-like ions (or lithium-like 
ions) during the initial cascade of population through the excited 
levels of the ion. The gain duration is of the order of the radiative 
lifetime of the lasing transition, which is short compared with the 
recombination time. The major advantage of this approach is the 
ability to access very short wavelength resonance lines with high 
efficiency at achievable pump intensities. Moreover, this approach 
provides an ideal way of preparing the target medium for producing 
gain later in time on the type of transitions encountered in tradi- 
tional rapidly cooled recombination lasers. There are two conditions 
that must be satisfied in order to produce gain using ultrashort- 
pulse lasers. The first condition is that the target media must be 
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ionized to the fully stripped state (or to the helium-like state to im- 
plement lithium-like recombination schemes). The second condition 
is the residual electron energy produced immediately after the 
pump laser pulse must be low enough so that the system is far 
from ionization equilibrium and strong three-body recombination 
commences immediately. The first purpose of this paper is to show 
the laser intensity requirements for producing optical-field-ionized 
plasmas which are of interest to x-ray lasing. The second purpose 
of this paper is to show what residual electron energies will be pro- 
duced at the minimum required pump laser intensities. 9 refs., 3 
figs. 


18142 (UCRL-JC—106474) Nonequilibrium simulation of the 
commutation phase in a back-lit thyratron. Penetrante, B.M.; 
Bardsley, J.N. Lawrence Livermore National Lab., CA (USA). 1 
Feb 1991. 4p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-910711-2: 20. interna- 
tional conference on phenomena in ionized gases, Barga (italy), 
8-12 Jul 1991). Order Number DE91010471. Source: OSTI; NTIS; 
GPO Dep. . 

The operating cycle of thyratrons and related switches can be di- 
vided into four phases: voltage hold-off, commutation, conduction, 
and recovery. In this paper a computer simulation of the commuta- 
tion phase of a back-lit thyratron (BLT) is presented. The BLT 
consists of opposing hollow cylindrical electrodes with an axial 
hole. Triggering is accomplished by illuminating the back side of 
the hollow cathode with UV light and generating photoelectrons. 
The operating characteristics of the BLT have been experimentally 
investigated by Kirkman and Gundersen, Kirkman et al and Hart- 
mann et al. Several models have been developed independently to 
study the early stages in the formation of the high current dis- 
charge in BLT and related pseudopark switches. Hopefully in the 
near future the merits of these models, including the one presented 
here, will be benchmarked with experimental data for the same set 
of physical parameters. In the meantime these models have been 
useful in the understanding various physics features in the opera- 
tion of these switches. 9 refs., 3 figs., 1 tab. 
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Refer also to citation(s) 16441 


18143 (FNAL/C—91/84) The Fermilab experience: Integra- 
tion of UNIX systems in a HEP computing environment. Pabrai, 
U. Fermi National Accelerator Lab., Batavia, IL (USA). Mar 1991. 
6p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03000. (CONF-910373-—2: Conference on computing in 
high energy physics, Tsukuba (Japan), 11-15 Mar 1991). Order 
Number DE91011980. Source: OSTI; NTIS; GPO Dep. 

There is an increased emphasis within organizations to migrate 
to a distributed computing environment. Among the factors respon- 
sible for this migration are: (1) a proliferation of high performance 
systems based on processors such as the Intel 80x86, Motorola 
680x0, RISC architecture CPU’s such as MIPS Rx000, Sun 
SPARC, Motorola 88000 and Intel 860 series; (2) a significant re- 
duction in hardware costs; (3) configuration based on existing local 
area network technology; and (4) the same (to a large extent) op- 
erating system on all platforms. A characteristic of distributed 
computing is that communication takes the form of request-reply 
pairs. This is also referred to as the client-server model. The client- 
server model is rapidly growing in popularity and in many scientific 
and engineering environments is replacing transaction-based and 
mainframe systems. Over the last few years, Fermilab has been in 
the process of migrating to a client-server model of computing. 


18144 (FNAL/C—91/87) Computing at Fermilab. Nash, T. 
Fermi National Accelerator Lab., Batavia, IL (USA). Mar 1991. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03000. (CONF-910373-3: Conference on computing in 
high energy physics, Tsukuba (Japan), 11-15 Mar 1991). Order 
Number DE91011978. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the computing needs at Fermilab in the 
present and future. (LSP) 





18145 (FNAL/C-91/89) Video conferencing pilot project. 
Lidinsky, W. Fermi National Accelerator Lab., Batavia, IL (USA). 
Mar 1991. 5p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH03000. (CONF-910373—5: Conference 
on computing in high energy physics, Tsukuba (Japan), 11-15 Mar 
1991). Order Number DE91011975. Source: OSTI; NTIS; GPO 
Dep. 

Short communication. TELEVISION/communications; SUPER- 
CONDUCTING SUPER COLLIDER; FERMILAB ACCELERATOR; 
LAWRENCE BERKELEY LABORATORY; MEETINGS; TELEVI- 
SION; COMMUNICATIONS 


18146 (JINR-R—16-89-539) Radiation protection research in 
the Department of Radiation Safety and R R JINR: Results for 
1979-1989. Komochkov, M.M. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1989. 14p. (In Rus- 
sian). Order Number DE91630227. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A survey and results of the radiation protection research in the 
Department of radiation safety, JINR for the 1979-1989 decade are 
presented. The characteristics of JINR basic nuclear installations 
as radiation sources and radiation environmental situation near 
them are discussed. Neutron fluence and dose energy distributions 
are presented. Methodical and instrumentational progress is illus- 
trated in measurement of radiation fields dosimetric parameters. 59 
refs.; 4 figs.; 1 tab. 


18147 (LA-12022-PR) Accelerator Technology Division an- 
nual report FY 1990. Los Alamos National Lab., NM (USA). May 
1991. 127p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. Order Number DE91011345. Source: 
OSTI; NTIS; GPO Dep. 

This report discusses: the Ground Test Accelerator Program; 
Los Alamos Ground-Based Free-Electron Laser Program; the High- 
Power Microwave Program; Neutral Particle Beam Power Systems 
Highlights; Materials Testing Facilities; Accelerator Transmutation 
of Nuclear Waste; Special Supporting Research Initiative; Accelera- 
tor Physics and Special Projects; Magnetic Optics and Beam 
Diagnostics; Accelerator Design and Engineering; Radio-Frequency 
Technology; Accelerator Theory and Simulation; Free-Electron 
Laser Technology; Accelerator Controls and Automation; Very 
High-Power Microwave Sources and Effects; GTA installation, 
Commissioning, and Operations. 


4301 Design, Development, and Operation 
Refer also to citation(s) 16287, 17871, 19305, 19313, 19318 


18148 (BNL-34518-Ed.7) AGS experiments, 1988, 1989, 
1990: Seventh edition. Depken, J.C. Brookhaven National Lab., 
Upton, NY (USA). Apr 1991. 131p. Sponsored by USDOE, Wasbh- 
ington, DC (USA). DOE Contract AC02-76CH00016. Order Number 
DE91011714. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains: experimental areas layout; table of beam 
parameters and fluxes; experiment schedule “as run”; experiment 
long range schedule; a listing of experiments by number; two-page 
summaries of each experiment begin here, also ordered by num- 
ber; publications of AGS experiments; and list of experimenters. 


18149 (CEA-LNS-GT-91-01) Outline of a 15-20 GeV CEBAF 
like machine. Tkatchenko, A. Laboratoire National Saturne - Cen- 
tre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
1991. 5p. (CONF-9010183-: European workshop on hadronic 
physics with electrons beyond 10 GeV, Dourdan (France), 8-12 
Oct 1990). Order Number DE91773618. Source: OSTI; NTIS (US 
Sales Only). 

Transverse beam dynamics problems in a recirculating linac and 
synchrotron radiation effects in beam transport lines are briefly 
summarized. A broad outline of a CEBAF like accelerator capable 
of producing electron beams with energies of up to 15-20 GeV is 
given. 


18150 (CRN-VIV-80) Security problems at Vivitron. Frick, 
G. Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucle- 
aires. Feb 1990. 40p. (In French). Order Number DE91767796. 
Source: OSTI; NTIS (US Sales Only). 
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The risks of accidents and the safety actions concerning the 
components and the staff protection at Vivitron are analyzed. The 
risks induced by the utilization of SF6 is mainly asphyxia. The seal- 
ing defects on the gas storage devices and gas leaking inside 
Vivitron are considered. The safety actions and devices are sum- 
marized. Radiation protection problems are also discussed. 


18151 (CRN-VIV-82) Status of the Vivitron. Haas, F.; Le- 
tournel, M. Strasbourg-1 Univ., 67 (France). Centre de Recherches 
Nucleaires. Feb 1990. 11p. (CONF-891043-: SNEAP '89: sympo- 
sium of northeastern accelerator personnel, Oak Ridge, TN (USA), 
22-27 Oct 1989). Order Number DE91767815. Source: OSTI:; 
NTIS (US Sales Only). 

The status of the Vivitron project at the end of 1989 and the con- 
struction developments performed in 1990 are reported. Studies 
undertaken on the beam transmission and on the comparison of 
the current intensities are discussed. The main conclusions and re- 
sults of the experiments carried out at the MP Tandem, which is 
used as a test bench for the Vivitron, are summarized. The ex- 
pected timescale for the Vivitron operation is given. 


18152 (DOE/ER/40105—-155) CEBAF progress report. Hart- 
line, B.K. Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
[1990]. 7p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO2-83ER40105. (CEBAF-PR-90-021). Order Number 
DE91012042. Source: OSTI; NTIS; INIS; GPO Dep. 

At the Continuous Electron Beam Accelerator Facility, under 
construction in Newport News, Virginia, a pair of 400-MeV super- 
conducting linacs interconnected for five-pass recirculation will 
provide 4-GeV, 200-yA, cw electron beams to simultaneous nu- 
clear physics experiments in three end stations. As of August 
1990, the first production-version cryomodule has been 
successfully tested, the injector’s initial superconducting quarter- 
cryomodule has accelerated beam to the required 5 MeV, and 
industry has supplied the first production accelerating cavities, 
klystrons, cryomodule components, and other hardware. The first 
section of the 1400-m, cast-in-place, racetrack-shaped tunnel was 
occupied in January, the entire racetrack was completed in June, 
and occupancy will proceed in stages through late 1990. Installa- 
tion has advanced on the helium transfer, accelerator control, and 
personne! safety systems. Injector installation is under way, with 
systems tests to 25 MeV to commence late this fall. Commission- 
ing of the 4800-W, 2-K central helium refrigerator has begun. The 
Program Advisory Committee has approved initial nuclear physics 
experiments, the experimental equipment conceptual design is 
complete, the first major spectrometer components are out for bid, 
and end station construction has begun. Project completion is 
scheduled for 1993, with first physics in 1994. Construction cost is 
$265M. 7 refs., 8 figs. 


18153 (FNAL-TM—1732) The behavior of the Tevatron at en- 
ergies greater than 1000 GeV. Pogorelko, O. (Gosudarstvennyj 
Komitet po Ispol’zovaniyy Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Teoreticheskoj i Ehksperimental’noj Fiziki); Harrison, 
M. Fermi National Accelerator Lab., Batavia, IL (USA). Apr 1991. 
16p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03000. Order Number DE91012026. Source: OSTI; 
NTIS; INIS; GPO Dep. 

If, as appears likely, the top quark lies at the upper range of the 
mass reach of the Tevatron, then increasing the energy of the col- 
lider operation could prove to be a crucial factor in the future 
program together with projected luminosity enhancements. While a 
significant amount of data exists on individual magnets up to an 
energy of 1000 GeV, there are no detailed measurements above 
this value. We focus on the operating range beyond 1000 GeV in 
an attempt to see whether there is any realistic opportunity to 
extend the energy range of the Tevatron into this regime. The pro- 
posed modifications to the Tevatron Cryogenic System will provide 
sufficient cooling to lower the operating temperature of the 1000 
superconducting magnets from the present 4.6—4.8K (1-¢ inlet tem- 
perature) down to a range of 3.6-3.8K. At this temperature the 
short sample quench current for the dipole magnets should in- 
crease from the present value of ~4000A (900 GeV) up to a level 
approaching 4800A (1100 GeV.) Increasing the peak current in the 
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dipoles produces some important questions related to possible me- 
chanical effects including catastrophic failure, the change of 
magnetic field quality, and quench protection problems resulting 
from the increased stored energy. In this note we shall examine 
these effects and comment on the existing data on low tempera- 
ture operation. We have only considered the dipole magnets since 
the quadrupoles should not limit performance. We have not looked 
at the interaction region magnets which involve different considera- 
tions. 


18154 (GSI-91-07) The beginnings of the UNILAC project. 
Boehne, D. Gesellschaft fuer Schwerionenforschung mbH, Darm- 
stadt (Germany, F.R.). Mar 1991. 20p. (In German). Order Number 
DE91773706. Source: OSTI; NTIS (US Sales Only); INIS. 

In this report the history of the development of the UNILAC ac- 
celerator is described on the basis of a collection of publications of 
C. Schmelzer from 1966 to 1972, which were collected on the oc- 
casion of the 65th birthday of C. Schmeizer. (HSI) 


18155 (INIS-mf-12714, pp. 4-17) Accelerators for con- 
densed matter research. Williams, P.R. (Rutherford Appleton 
Lab., Chilton (UK)). Japan Atomic Energy Research Inst., Tokyo 
(Japan). May 1990. 778p. (CONF-900156-—: 2. international sympo- 
sium on advanced nuclear energy research - evolution by 
accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of the 
2nd international symposium on advanced nuclear energy re- 
search: Evolution by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The requirement for high energy, high luminosity beams has 
stimulated the science and engineering of accelerators to a point 
where they open up opportunities for new areas of scientific appli- 
cation to benefit from the advances driven by particle physics. One 
area of great importance is the use of electron or positron storage 
rings as a source of intense VUV or X-ray synchrotron radiation. 
An accelerator application that has grown in prominence over the 
last 10 years has been spallation neutron sources. Neutrons offer 
an advantage over X-rays as a condensed matter probe because 
the neutron energy is usually of the same order as the room tem- 
perature thermal energy fluctuations in the sample being studied. 
Another area in which accelerators are playing an increasingly im- 
portant role in condensed matter research concerns the use of Mu 
mesons, Muons, as a probe. This paper also presents a descrip- 
tion of the ISIS Spallation Neutron Source. The design and status 
of the facility are described, and examples are given of its applica- 
tion to the study of condensed matter. (N.K.). 


18156 (INIS-mf-12714, pp. 25-33) The intense proton accel- 
erator program. Kaneko, Yoshihiko (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment). Japan Atomic Energy Research Inst., Tokyo (Japan). May 
1990. 778p. (CONF-900156—: 2. international symposium on ad- 
vanced nuclear energy research - evolution by accelerators, Mito 
(Japan), 24-26 Jan 1990). In Proceedings of the 2nd intemational 
symposium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Science and Technology Agency of Japan has formulated 
the OMEGA project, in which incineration of nuclear wastes by use 
of accelerators is defined as one of the important tasks. Japan 
Atomic Energy Research Institute (JAERI) has been engaged for 
several years in basic studies in incineration technology with use of 
an intense proton linear accelerator. The intense proton accelerator 
program intends to provide a large scale proton linear accelerator 
called Engineering Test Accelerator. The principal purpose of the 
accelerator is to develop nuclear waste incineration technology. 
The accelerator will also be used for other industrial applications 
and applied science studies. The present report further outlines the 
concept of incineration of radio-activities of nuclear wastes, focus- 
ing on nuclear reactions and a concept of incineration plant. 
Features of Engineering Test Accelerator are described focusing on 
the development of the accelerator, and research and development 
of incineration technology. Applications of science and technology 
other than nuclear waste incineration are also discussed. (N.K.). 


18157 


(INIS-mf-12714, pp. 219-224) Development plan of 
basic technology for a high intensity proton linear accelerator. 
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Mizumoto, M. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment). Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). May 1990. 778p. (CONF-900156—: 2. 
international symposium on advanced nuclear energy research - 
evolution by accelerators, Mito (Japan), 24-26 Jan 1990). In Pro- 
ceedings of the 2nd international symposium on advanced nuclear 
energy research: Evolution by accelerators. Order Number 
DE90520334. Source: OSTI; NTIS (US Sales Only); INIS. 

The national program called OMEGA (Option Making Extra Gains 
from Actinide and Fission Products) has started with the aim of pro- 
moting the research and development of the new technologies for 
nuclear waste partitioning and transmutation. As a part of this pro- 
gram, Japan Atomic Energy Research Institute, JAERI, has laid out 
several R and D plans for accelerator based actinide transmuta- 
tion. The present article first outlines the status of the high intensity 
proton linear accelerator. Then it describes the time schedule for 
the development of a high intensity proton linac, focusing on the 
first step development (basic technology accelerator), second step 
development (engineering test accelerator), and third step develop- 
ment (commercial plant). It also outlines the conceptual design 
study and preliminary design calculations for basic technology ac- 
celerator, focusing on general consideration, ion source, radio 
frequency quadrupole, drift tube linac, and high beta linac. (N.K.). 


18158 (INIS-mf-12714, pp. 324-329) Planned Positron Fac- 
tory project. Okada, Sohei (Japan Atomic Energy Research Inst., 
Takasaki, Gunma (Japan). Takasaki Radiation Chemistry Research 
Establishment). Japan Atomic Energy Research Inst., Tokyo 
(Japan). May 1990. 778p. (CONF-900156—: 2. international sympo- 
sium on advanced nuclear energy research evolution by 
accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of the 
2nd international symposium on advanced nuclear energy re- 
search: Evolution by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Japan Atomic Energy Research Institute, JAERI, has 
started, drafting a construction plan for the ‘Positron Factory’, in 
which intense energy-controllable monoenergetic positron beams 
are produced from pair-production reactions caused by high-energy 
electrons from a linac. The JAERI organized a planning committee 
to provide a basic picture for the Positron Factory. This article 
presents an overview of the interactions of positrons, intense 
positron sources and the research program and facilities planned 
for the project. The interactions of positrons and intense positron 
sources are discussed focusing on major characteristics of 
positrons in different energy ranges. The research program for the 
Positron Factory is then outlined, focusing on advanced positron 
annihilation techniques, positron spectroscopy (diffraction, scatter- 
ing, channeling, microscopy), basic positron physics (exotic particle 
science), and positron beam technology. Discussion is also made 
of facilities required for the Positron Factory. (N.K.). 


18159 (INIS-mf-12714, pp. 590-595) A compact SR light 
source tor x-ray lithography "AURORA’. Toba, Y. (Sumitomo 
Heavy Industries Ltd., Tokyo (Japan)). Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). May 1990. 778p. (CONF-900156—: 2. 
international symposium on advanced nuclear energy research - 
evolution by accelerators, Mito (Japan), 24-26 Jan 1990). In Pro- 
ceedings of the 2nd international symposium on advanced nuclear 
energy research: Evolution by accelerators. Order Number 
DE90520334. Source: OSTI; NTIS (US Sales Only); INIS. 

A compact synchrotron radiation (SR) light source called 
AURORA has been developed for industrial use. It is specially de- 
signed for X-ray lithography. AURORA consists of a storage ring, 
injector microtron and SR light beam lines. The storage ring is a 
superconducting single magnet machine, designed to accelerate a 
150 MeV electron beam to 650 MeV and to store as high as 300 
mA current. The injector is a racetrack microtron (RTM) producing 
a pulsed 150 MeV beam. As many as 16 SR light beam channels 
are available for AURORA. Prototypes of the storage ring and RTM 
are constructed, and beam commissioning is performed. A hundred 
and fifty MeV electron beam of a pulsed current 10 yA from the 
RTM is successfully injected to the ring and accelerated to 600 
MeV and 10 mA current stored with a lifetime of more than 20 
hours. The half-integer method investigated is shown to work well 





with the injection efficiency being found to be very high. Improve- 
ment of the design is now under way. (N.K.). 


18160 (INIS-mf-12714, pp. 596-601) Techniques of tandem 
accelerator mass spectrometry and their applications to 'C 
measurements. Nakamura, Toshio (Nagoya Univ. (Japan). Faculty 
of Science); Nakai, Nobuyuki; Furukawa, Michiaki. Japan Atomic 
Energy Research Inst., Tokyo (Japan). May 1990. 778p. (CONF- 
900156—: 2. international symposium on advanced nuclear energy 
research - evolution by accelerators, Mito (Japan), 24-26 Jan 
1990). In Proceedings of the 2nd international symposium on ad- 
vanced nuclear energy research: Evolution by accelerators. Order 
Number DE90520334. Source: OSTI; NTIS (US Sales Only); INIS. 

A tandem accelerator mass spectrometer, named Tandetron was 
installed at Nagoya University in 1982 for '*C measurement. The 
Tandetron spectrometer consists of a Cs sputter ion source to 
produce negative carbon ions, a Schenkel-type 2.2 MV tandem ac- 
celerator, an ion-beam analyzing apparatus with a charge-energy 
selector and mass spectrometer, and a heavy ion detector to iden- 
tify and count '*C%+ ions from various background ions. The '*C 
concentrations in pine needles, sampled at the Higashiyama Cam- 
pus of Nagoya University, have been measured since 1984. The 
present article describes some of the measurements of '4C in pine 
needles, focusing on the annual changes in the A’*C value of at- 
mospheric COz, and on the effect upon '*C concentrations for pine 
needles of a local '*CO. emission from incineration of radioactive 
organic solvent wastes containing '4C, at the Radioisotope Center 
in the Higashiyama Campus. The pine needles at some locations 
seemed to be influenced by local artificial CO2 emission. The A'4C 
values increased noticeably from 1956 to 1964 as a result of artifi- 
cial '*C produced in nuclear weapon tests. (N.K.). 


18161 (INIS-mf—12714, pp. 614-619) New development of 
neutron radiography with a small cyclotron. Ikeda, Yasushi 
(Nagoya Univ. (Japan). Faculty of Engineering); Ohkubo, Kohei; 
Kato, Toshihiko; Nakamura, Tomihisa; Fuji, Takayoshi. Japan 
Atomic Energy Research Inst., Tokyo (Japan). May 1990. 778p. 
(CONF-900156—: 2. international symposium on advanced nuclear 
energy research - evolution by accelerators, Mito (Japan), 24-26 
Jan 1990). In Proceedings of the 2nd international symposium on 
advanced nuciear energy research: Evolution by accelerators. Or- 
der Number DE90520334. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A series of neutron radiography testing has been performed for 
several years by using a small accelerator called ‘Baby Cyclotron’ 
manufactured by Japan Steel Works, Ltd. The Baby Cyclotron pro- 
duces fast neutrons at the rate of 4x10'* n/cm*s, and enables to 
perform neutron radiography imaging by various techniques. The 
most important application of this Baby Cyclotron radiography sys- 
tem is the non-destructive testing (NDT) of various explosive 
devices prepared for space launch vehicles. It is assured that ther- 
mal neutron radiography testing is a very useful means for the 
NDT. Also fast neutron radiography testing is in progress. The fast 
neutron radiography with a CR39 track-etch image recorder was 
developed, and it was shown to be the very useful NDT means 
when the thicker objects used for new H-2 launch vehicles had to 
be examined. Because thermal neutron radiography has the high 
detectability of hydrogenous materials, organic elastomers such as 
O-rings and explosive powder are clearly observable through the 
opaque steel walls of containers. The Baby Cyclotron and the 
neutron radiography facility, thermal neutron and fast neutron ra- 
diography testings and so on are reported. (K.I.). 


18162 (INIS-mf—12714, pp. 651-656) lon and electron Van 
de Graaff accelerators of Kyoto University. Fukuzawa, F. (Kyoto 
Univ. (Japan). Faculty of Engineering): Imanishi, N.; Tomita, M.; 
Norisawa, K.; Yoshida, K.; Ohdaira, T. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). May 1990. 778p. (CONF-900156—: 2. 
international symposium on advanced nuclear energy research - 
evolution by accelerators, Mito (Japan), 24-26 Jan 1990). In Pro- 
ceedings of the 2nd international symposium on advanced nuclear 
energy research: Evolution by accelerators. Order Number 
DE90520334. Source: OSTI; NTIS (US Sales Only): INIS. 

Two Van de Graaff accelerators are available at the Uji campus 
of Kyoto University. One is a 4MV machine, which is used for 
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heavy ion acceleration, while the other is a 2MV machine for elec- 
tron acceleration. These machines have been modified in various 
parts and currently used very actively in many fields of investiga- 
tion. Important modifications of the 4MV machine are: use of a 
newly developed accelerating tube, addition of a charge-changer 
before the analyzing magnet, renewal of the charging belt, and de- 
velopment of a microbeam system for PIXE and RBS analysis. An 
attempt is now being made to accelerate micro-particies using the 
2MV machine. The new accelerating tube has bucket type elec- 
trodes with large accelerating apertures. By charge-changing the 
accelerated 1+ ions to higher charge states, 2+, 3+, ..., at the en- 
trance of the analyzing magnet, Ar ions with energies of up to 
2.73, 6.21, .... MeV can be deflected to the duct. Scanning mi- 
crobeam PIXE and RBS are powerful tools for analysis of spatial 
elemental distribution. Calculations suggest that a beam size of 
about 3 um can be attained by using an object aperture of 10um 
in diameter and controlling the beam divergence within 10, rad in 
both directions. (N.K.). 


18163 (INT—197/I, pp. 109-116) MR-10 microtron for radiog- 
raphy. Kielsznia, R. (Soltan Inst. for Nuclear Studies, 
Otwock-Swierk (Poland)); Pracz, J. Institute of Physics and Nuclear 
Techniques, Cracow (Poland). 1986. (In Polish). (CONF-8509466—: 
Polish symposium on development and application of isotopic 
methods in engineering and technology, Zakopane (Poland), 11-14 
Sep 1985). in Development and appiication of isotopic methods in 
engineering and technology: New apparatus elaborations. 
Proceedings of the Polish symposium, 11-14 September 1985, Za- 
kopane. 122p. Order Number DE91627888. Source: OSTI; NTIS 
(US Saies Only); INIS. 

MR-10 microtron designed at the Institute for Nuclear Studies at 
Otwock-Swierk is described in detail. It will be installed at the 
Stalowa Wola steelworks and used for thick-walled products radio- 
graphy. 2 refs., 4 figs. (A.S.). 


18164 (JAERI-M-90-139) JAERI TANDEM, LINAC and 
V.D.G. annual report 1989: April 1, 1989 - March 31, 1990. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 1990. 
239p. Order Number DE91772125. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This annual report describes research activities which have been 
performed with the JAERI tandem accelerator, the electron linear 
accelerator and the Van de Graaff accelerator from April 1, 1989 to 
March 31, 1990. Summary reports of 49 papers, and list of publica- 
tions, personnel and cooperative researches with universities are 
contained. (author). 


18165 (JHP-14) Report of the design study on the proton 
linac of the Japanese Hadron Project, 2. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Jun 1990. 332p. (In Japanese). 
Order Number DE91768087. Source: OST!; NTIS (US Sales Only); 
INIS. 

The design study on the proton linac of the Japanese Hadron 
Project began in May 1987, in the collaboration of Institute for Nu- 
clear Study, University of Tokyo and National Laboratory for High 
Energy Physics. This is the second report of the design study on 
the 1-GeV proton linac, which includes the developments of the ion 
source, RFQ, DTL, CCL and RF sources. (author). 


18166 (JHP-15) Report of the design work on the buildings 
of the Japanese Hadron Project. Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Jun 1990. 35p. (in Japanese). Order Num- 
ber DE91780392. Source: OSTI; NTIS (US Sales Only): INIS. 

The design work on the buildings of the Japanese Hadron 
Project started in September 1989. The design of buildings in- 
cludes the necessary shielding and the concept of the radiation 
safety system for the activated air. The working group have fin- 
ished the first version of the report on the design of buildings for 
the Japanese Hadron Project. This report consists of the drawings 
and tables selected from the report. (author). 


18167 (JHP-16) Report of the Radiation Safety Policy 
Committee of JHP. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Oct 1990. 53p. (in Japanese). Order Number DE91767921. 
Source: OSTI; NTIS (US Sales Only); INIS. 


ERA Vol. 16, No. 7 353 





43 PARTICLE ACCELERATORS 
4301 Design, Development, and Operation 


The Radiation Safety Policy Committee has discussed the phi- 
losophy and the policy of the radiological safety for the Japanese 
Hadron Project since December 1989. The committee finished its 
task and submitted a report which includes recommendations for 
radiation control for the various areas in JHP and those for the 
workers, in addition to the policy for the design of radiation safety 
system in JHP. The committee has also made feasibility studies for 
the radiation safety system of JHP which is in compliance with the 
recommendations. This report consists of the report of the Radia- 
tion Safety Policy Committee and the results of the feasibility 
studies. (author). 


18168 (KEK-90-2) Proceedings of the first workshop on 
Japan Linear Collider (JLC). Kawabata, S. (ed.). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1990. 306p. 
(CONF-8910521-: 1. workshop on Japan Linear Collider (JLC), 
Tsukuba (Japan), 24-25 Oct 1989). Order Number DE91767933. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This issue is the collection of the papers presented at the titie 
meeting. The 33 of the presented papers are indexed individually. 
(J.P.N.). 


18169 (LA-UR-91-1287) An active particle accelerator. 
Goldman, T. Los Alamos National Lab., NM (USA). [1991]. 16p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910505-12: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91011404. Source: OSTI; NTIS; INIS; GPO Dep. 

Although a static charge is difficult to maintain on macroscopic 
particles, it is straightforward to construct a small object with a reg- 
ularly oscillating electric dipole moment. For objects of a given 
size, one may then construct an accelerator by appropriately 
matching the frequency and separations of an external array of 
electrodes to this size. Physically feasible size ranges, an acceler- 
ator design, and possible applications of such systems are 
discussed. 8 refs., 9 figs. 


18170 (ORNL/FTR-3887) [Installation of the Vinca Acceler- 
ator}: Foreign trip report, March 31—April 5, 1991. Zucker, A. 
Oak Ridge National Lab., TN (USA). 22 Apr 1991. 7p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract ACOS5- 
840R21400. Order Number DE91011272. Source: OSTI; NTIS; 
GPO Dep. 

| participated in a workshop of the physics with accelerators in 
Belgrade, Yugoslavia and chaired an advisory committee for the 
Vinca Accelerator Installation which is currently in progress. Also, | 
participated in meetings with the Serbian Academy of Sciences 
and with the Deputy Prime Minister of Serbia concerning the plans 
and aspirations of the nuclear research center at Vinca. 


4302 Beam Dynamics, Field Calculations, and lon 
Optics 


Refer also to citation(s) 18269, 18283, 18298, 19310, 19365 


18171 (ANL/CP—72644) 2-D and 3-D computations of 
curved accelerator magnets. Turner, L.R. Argonne National Lab., 
IL (USA). [1991]. 9p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-910199-1: The 
Asian Testing Electromagnetics Analysis Methods (TEAM) 
workshop and international seminar on computational applied elec- 
tromagnetics, Sendai (Japan), 31 Jan - 1 feb 1991). Order Number 
DE91011166. Source: OSTI; NTIS; INIS; GPO Dep. 

In order to save computer memory, a long accelerator magnet 
may be computed by treating the long central region and the end 
regions separately. The dipole magnets for the injector synchrotron 
of the Advanced Photon Source (APS), now under construction at 
Argonne National Laboratory (ANL), employ magnet iron consisting 
of parallel laminations, stacked with a uniform radius of curvature 
of 33.379 m. Laplace’s equation for the magnetic scalar potential 
has a different form for a straight magnet (x-y coordinates), a mag- 
net with surfaces curved about a common center (r-6 coordinates), 
and a magnet with parallel laminations like the APS injector dipole. 
Yet pseudo 2-D computations for the three geometries give basi- 
cally identical results, even for a much more strongly curved 
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magnet. Hence 2-D (x-y) computations of the central region and 3- 
D computations of the end regions can be combined to determine 
the overall magnetic behavior of the magnets. 1 ref., 6 figs. 


18172 (ANL/CP-73051) Theoretical studies on the beam 
position measurement with button-t pickups in APS. 
Chung, Y. Argonne National Lab., IL (USA). [1991]. 4p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-31109-ENG- 
38. (CONF-910505—46: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91011998. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The response of electrostatic button-type pickups for the mea- 
surement of the transverse position of charged particle beams was 
investigated and analytical formulae were obtained for the signal as 
a function of time t and the coordinates of the beam and the elec- 
trodes. The study was done for beam pipes of circular and elliptic 
cross sections, for rectangular and nonrectangular electrodes, and 
for several cases of longitudinal beam profiles. The numerical re- 
sults show good agreement with the analytical results, except that 
the presence of the photon beam channel and the antechamber 
causes finite offset (~20 ym) of the electrical center in the horizon- 
tal direction. Time domain analysis indicates that the error in the 
measurement of the beam position using circular electrodes as 
compared to rectangular ones was found to be less than 100 um 
per 1 cm of beam excursion from the center of the beam pipe for 
the case of APS storage ring vacuum chamber. 5 refs., 4 figs. 


18173 (ANL/CP-73088) Study of loss factor for slots in the 
vacuum chamber. Chae, Yong-chul; Teng, L.C. Argonne National 
Lab., IL (USA). [1991]. 3p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-910505—29: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conterence (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91011861. Source: OSTI; NTIS; GPO 
Dep. 

Using 3-D wakefield calculation program MAFIA, the longitudinal 
loss factor (energy lost by the beam) and the transverse loss factor 
(transverse kick experienced by the beam) are systematically stud- 
ied with the depth and the length of a slot as parameter values. 
When the bunch is longer than the slot, we find that simulation re- 
sults agree with the early theoretical prediction by M. Sands, the 
loss factor decreases exponentially as the slot gets deeper. How- 
ever, when the bunch is shorter than the slot, we find that the 
longitudinal loss factor decreases but the transverse loss factor 
does not change very much as slot gets longer. Finally, we com- 
pare the loss from a long slot with the loss from a number of holes 
whose diameter is equal to the slot width and covering roughly the 
same area as the slot. 3 refs., 4 figs. 


18174 (ANL/CP-73090) Effects of errors on the dynamic 
aperture of the Advanced Photon Source storage ring. Bizek, 
H.; Crosbie, E.; Lessner, E.; Teng, L.; Wirsbinski, J. Argonne Na- 
tional Lab., IL (USA). [1991]. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910505-26: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91011858. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The individual tolerance limits for alignment errors and magnet 
fabrication errors in the 7-GeV Advanced Photon Source storage 
ring are determined by computer-simulated tracking. Limits are es- 
tablished for dipole strength and roll errors, quadrupole strength 
and alignment errors, sextupole strength and alignment errors, as 
well as higher order multipole strengths in dipole and quadrupole 
magnets. The effects of girder misalignments on the dynamic aper- 
ture are also studied. Computer simulations are obtained with the 
tracking program RACETRACK, with errors introduced from a user- 
defined Gaussian distribution, truncated at +5 standard deviation 
units. For each error, the average and rms spread of the stable 
amplitudes are determined for ten distinct machines, defined as ten 
difterent seeds to the random distribution, and for five distinct initial 
directions of the tracking particle. 4 refs., 4 figs., 1 tab. 


18175 (ANUCP-73093) A new 3-D integral code for com- 
putation of accelerator magnets. Turner, L.R.; Kettunen, L. 





Argonne National Lab., IL (USA). [1991]. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-910505—31: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91011855. 
Source: OSTI; NTIS; INIS; GPO Dep. 

For computing accelerator magnets, integral codes have several 
advantages over finite element codes; far-field boundaries are 
treated automatically, and computed field in the bore region satisfy 
Maxwell's equations exactly. A new integral code employing edge 
elements rather than nodal elements has overcome the difficulties 
associated with earlier integral codes. By the use of field integrals 
(potential differences) as solution variables, the number of un- 
knowns is reduced to one less than the number of nodes. Two 
examples, a hollow iron sphere and the dipole magnet of Ad- 
vanced Photon Source injector synchrotron, show the capability of 
the code. The CPU time requirements are comparable to those of 
three-dimensional (3-D) finite-element codes. Experiments show 
that in practice it can realize much of the potential CPU time sav- 
ing that parallel processing makes possible. 8 refs., 4 figs., 1 tab. 


18176 (ANL/CP-73121) Coupled-bunch instabilities in the 
APS ring. Emery, L. Argonne National Lab., IL (USA). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-910505—32: 1991 Institute of Electrica! and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91011854. Source: OSTI; NTIS; INIS; GPO Dep. 

A study of coupled bunch instabilities for the APS storage ring is 
presented. The instabilities are driven by the higher-order modes of 
the fifteen 352-MHz single-cell RF cavities. These modes are mod- 
eled using the 2-D cavity program URMEL. The program ZAP is 
then used to estimate the growth time of the instabilities for an 
equally-spaced bunch pattern. The cavity modes most responsible 
tor the instabilities will be singles out for damping. 7 refs., 5 tabs. 


18177 (ANL/CP-73122) A study of misalignment effects of 
the ANL-APS electron linac focusing system. Nassiri, A.; 
Mavrogenes, G. Argonne National Lab., IL (USA). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-910505-—33: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91011853. Source: OSTI; NTIS; INIS; GPO Dep. 

We present an analytical treatment of quadrupole misalignment 
effects for the Argonne Advanced Photon Source (APS) 200-MeV 
electron linac. The results of numerical modeling with TRANS- 
PORT are discussed. 


18178 (ANL-HEP-CP-91-11) Advantages of polarization ex- 
periments at RHIC. Underwood, D.G. Argonne National Lab., IL 
(USA). [1990]. 6p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (CONF-9011177-8: Polarized 
collider workshop, University Park, PA (USA), 15-17 Nov 1990). 
Order Number DE91011173. Source: OSTI; NTIS; INIS; GPO Dep. 

We point out various spin experiments that could be done if the 
polarized beam option is pursued at RHIC. The advantages of 
RHIC for investigating several current and future physics problems 
are discussed. In particular, the gluon spin dependent structure 
function of the nucleon could be measured cleanly and systemati- 
cally. Relevant experience developed in conjunction with the 
Fermilab Polarized Beam program is also presented. 8 refs., 2 
tabs. 


18179 (INIS-mf—12714, pp. 569-574) Synchrotron radiation 
x-ray lithography. Horiuchi, T. (Nippon Telegraph and Telephone 
Corp., Atsugi, Kanagawa (Japan). LS! Labs.); Deguchi, K.; 
Yoshikawa, A. Japan Atomic Energy Research Inst., Tokyo 
(Japan). May 1990. 778p. (CONF-900156-—: 2. international sympo- 
sium on advanced nuclear energy research - evolution by 
accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of the 
2nd international symposium on advanced nuclear energy re- 
search: Evolution by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Fine pattern fabrication technology has been supporting the 
progress in LSI integration. Synchrotron radiation X-ray lithography 
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is considered the most promising path towards mass-production of 
LSls a quarter micron or less in feature size. The present report 
first describes some fundamental characteristics of synchrotron ra- 
diation X-ray lithography, focusing on pattern replication methods, 
resolution (Fresnel diffraction, penumbral blur, mask contrast, and 
secondary electron range), process latitude, exposure field size, 
throughput, and overlay accuracy. The report also addresses test 
device fabrication conducted at NTT LS! Laboratories in Japan. 
Deep-submicron test device fabrication is carried out using syn- 
chrotron radiation lithography all of five exposure levels. The 
characteristics of the fabricated devices are found to be satisfac- 
tory. Synchrotron radiation X-ray lithography can potentially provide 
an excellent tool for fabricating fine patterns in the quarter micron 
range. (N.K.). 


18180 (INS—-857) An intense polarized beam by a laser 
ionization injection. Ohmori, Chihiro; Hiramatsu, Shigenori; Naka- 
mura, Takeshi. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Dec 1990. 7p. Order Number DE91780368. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Accumulation of protons and polarized protons by photo- 
ionization injection are described. This method consists of 
(1)producing the neutral hydrogen beam by Lorentz stripping, 
(2)excitation of the neutral hydrogen beam with a laser, and (3)ion- 
ization of the hydrogen beam in the 2P excited state with another 
laser. When the laser for the excitation is circularly polarized, we 
can get a polarized proton beam. An ionization efficiency of 98% 
and a polarization of 80% can be expected by an intense laser 
beam from a FEL(Free Electron Laser). (author). 


18181 (JINR-S-89-154) Electron beam correction in the 
SILUND-20 accelerator. Dolbilov, G.V. (and others); Kazarinov, 
N.Yu.; Lebedev, N.|. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1989. 11p. (In Russian). Order Number DE91630458. 
Source: OST!; NTIS (US Sales Only); INIS. 

Submitted to the Organizing Committee of the All-Union Seminar 
on Linear Accelerators of Charged Particles, Khar’kov, June 1989. 

The correction systems of beam location by transversal magnetic 
field having the length multiple to the half period length of the 
transverse beam oscillations and correction systems of emittance 
by magnetic field variation of the cathode emission beam region 
are proposed and investigated. The system of beam position 
correction is made on the base of passive acceleration section in- 
ductors. 16 refs.; 7 figs. 


18182 (JINR-9-89-446) Model estimation of energy spec 
trum width of electron beam produced by the linear induction 
accelerator. Rakityanskij, S.A.; Khar'yuzov, R.V. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Neutron Physics. 1989. 
8p. (In Russian). Order Number DE91630459. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the framework of a simple model ignoring the lateral degrees 
of freedom a caiculation is carried out of one-dimensional longitudi- 
nal motion of the pulsed electron flow in a linear induction 
accelerator. The electron-pulse energy spectrum histograms con- 
structed for some points of the channel demonstrate an expansion 
of the spectrum during this motion. In spite of significant dispersion 
of particles over the energy no essential distortion of initial electron 
current pulse form is found. 4 refs.; 6 figs. 


18183 (JINR-E-11-89-755) Algebraic-numeric calculations 
ot proton trajectories in bending magnets of synchrotron ac- 
celerator. Gerdt, V.P.; Kostova, Z.T.; Kostov, N.A.; Yudin, |.P. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Comput- 
ing Techniques and Automation. 1989. 12p. Order Number 
DE91630456. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Comput. Phys. Commun. 

We study a solution of nonlinear differential equation of the 
second degree which describes the trajectories of the charged par- 
ticles in the fully inhomogeneous field of cyclic accelerator. We 
give the clear mathematical statement of the problem and algo- 
rithm of solving it. We realize this algorithm on the Computer 
Algebra System REDUCE 3.2. Our algorithm is based both on the 
existence of exact solution in terms of hyperelliptic integral and on 
the existence of power series solution of specific inversion prob- 
lem. We use the known REDUCE procedures of operation on 
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generalized power series. Using the FORTRAN code we give the 
numerical analysis of these series in the close relation to the con- 
crete physical situation. We apply our results to the beam 
dynamics modelling of the protons in the bending magnets in syn- 
chrotron accelerator. 18 refs.; 2 figs. 


18184 (JINR-R-11-89-516) Averaging equations of betatron 
oscillations in the vicinity of resonances in cyclic accelera- 
tors. Amirkhanov, |.V.; Zhidkov, E.P.; Zhidkova, |.E. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation. 1989. 19p. (In Russian). Order Number 
DE91630457. Source: OSTI; NTIS (US Sales Only): INIS. 

Submitted to Mat. Modelirovanie. 

The algorithm for computer generation of equations of motion for 
charge partile small deviations from the closed orbit in cyclic accel- 
erator is presented. The realized with the help of REDUCE-3.2 
method of averaging in high approximations whicn is applied to the 
generated equations of motion is described. The averaging equa- 
tions in the vicinity of 19 resonances for JINR synchrophasotron 
and the averaging equations in the vicinity of 24 resonances for 
JINR nuciotron, generated by the programs based on the de- 
scribed algorithms are represented. Some investigation methods 
for these averaging equations are proposed. 17 refs. 


18185 (LA-UR-91-1139) Cavity shape and beam dynamics 
design for a linac for pions. Swain. G.R. Los Alamos National 
Lab., NM (USA). [1991]. 4p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. (CONF-910505-5: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91011395. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A linac to accelerate pions from 400 to 920 MeV kinetic energy 
is being designed as an enhancement to the LAMPF accelerator 
facility at Los Alamos. Calculations for the design of the supercon- 
ducting cavity shape attempt to reduce the peak surface field 
needed to achieve a given accelerating gradient, yet maintain 
sufficient cell-to-cell coupling to maintain field stability when micro- 
phonics or other tuning errors are present. The beam dynamics 
design has the goal of getting the highest possible flux of pions in 
a narrow momentum range at the end of the linac. In order to do 
this, the design takes into account the survival fraction from pion 
decay, and optimizes the acceptance of the combination of the 
transport line from the pion production target to the entrance of the 
linac and the linac itself. 1 ref., 7 figs., 2 tabs. 


18186 (LA-UR-91-1396) Simulation studies of emittance 
growth in RMS mismatched beams. Cucchetti, A. (Los Alamos 
National Lab., NM (USA)); Wangler, T.; Reiser, M. Los Alamos Na- 
tional Lab., NM (USA). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910505-15: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91011414. Source: OST]; 
NTIS; INIS; GPO Dep. 

As shown in a separate paper, a charged-particle beam, whose 
rms size is not matched when injected into a transport channel or 
accelerator, has excess energy compared with that of a matched 
beam. If nonlinear space-charge forces are present and the 
mismatched beam transforms to a matched equilibrium state, rms- 
emittance growth will occur. The theory yields formulas for the 
possible rms-emittance growth, but not for the time it takes to 
achieve this growth. In this paper we present the results of system- 
atic simulation studies for a mismatched 2-D round beam in an 
ideal transport channel with continuous linear focusing. Emittance 
growth rates obtained from the simulations for different amounts of 
mismatch and initial charge will be presented and the emittance 
growth will be compared with the theory. 6 refs., 7 figs. 


18187 


(LA-UR-91-1413) A realtime longitudinal phase- 
space measurement technique for H~ beams. Connolly, R.C.; 
Sandoval, D.P. Los Alamos National Lab., NM (USA). [1991]. 4p. 
Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-910505—13: 1991 Institute 
of Electrical and Electronics Engineers (IEEE) particle accelerator 
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conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91011412. Source: OSTI; NTIS; INIS; GPO Dep. 

The longitudinal phase-space distribution of a bunched beam 
can be determined by selecting short-phase slices of the beam and 
measuring the energy distribution of each slice. This paper de- 
scribes a system that should be capable of producing phase-space 
measurements of an H~ beam at a rate of 2 Hz. The phase is se- 
lected by photoneutralization with a mode-locked laser. A deflector 
magnet downstream of the neutralization point deflects the charged 
beam, and the neutral particles enter a spectrometer through a slit 
covered with a stripping foil. During the 20- to 40-ys laser burst, a 
ramp signal shifts the laser phase with respect to the beam phase. 
The same ramp signal controls electric deflection plates in the exit 
beamline of the spectrometer, which bend the beam perpendicular 
to the dispersion plane. If the spectrometer magnet bends the 
beam horizontally, then the beam-current distribution at the focal 
plane is analyzed horizontally in energy horizontally and vertically 
in phase. 11 refs., 4 figs. 


18188 (LA-UR-91-1415) Modification of LAMPF’s magnet- 
mapping code for offsets of center coordinates. Hurd, J.W.; 
Gomulka, S.; Merrill, F.; Weintraub, B.L. Los Alamos National Lab., 
NM (USA). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-910505-10: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91011411. Source: OSTI; NTIS; INIS; 
GPO Dep. 

One of the magnet measurements performed at LAMPF is the 
determination of the cylindrical harmonics of a quadrupole magnet 
using a rotating coil. The data are analyzed with the code HAR- 
MAL to derive the amplitudes of the harmonics. Initially, the origin 
of the polar coordinate system is the axis of the rotating coil. A 
new coordinate system is found by a simple translation of the old 
system such that the dipole moment in the new system is zero. 
The origin of this translated system is referred to as the magnetic 
center. Given this translation, the code calculates the coefficients 
of the cylindrical harmonics in the new system. The code has been 
modified to use an analytical calculation to determine these new 
coefficients. The method of calculation is described and some im- 
plications of this formulation are presented. 8 refs., 2 figs. 


18189 (LBL-—30455) Magnetic field quality analysis using 
ANSYS. Dell'Orco, D.; Chen, Y. Lawrence Berkeley Lab., CA 
(USA). Mar 1991. 17p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-76SF00098. (CONF-9105159-2: 5. 
ANSYS international conference and exhibition, Pittsburgh, PA 
(USA), 20-24 May 1991; LBID-1635; SC-MAG—302). Order Num- 
ber DE91011881. Source: OSTI; NTIS; INIS; GPO Dep. 

The design of superconducting magnets for particles accelerators 
requires a high quality of the magnetic field. This paper presents an 
ANSYS 4.4A Post 1 macro that computes the field quality perform- 
ing a Fourier analysis of the magnetic field. The results show that 
the ANSYS solution converges toward the analytical solution and 
that the error on the multipole coefficients depends linearly on the 
square of the mesh size. This shows the good accuracy of ANSYS 
in computing the multipole coefficients. 2 refs., 16 figs., 4 tabs. 


18190 (SAND-90-2602) Experiments investigating the ef- 
tects of the accelerating gap voltage pulse on the ion focused 
(IFR) high current electron recirculators. Mazarakis, M.G. (San- 
dia National Labs., Albuquerque, NM (USA)); Smith, D.L.; Poukey, 
J.W.; Wagner, J.S.; Bennett, L.F.; Olson, W.R.; Turman, B.N.; 
Prestwich, K.R.; Wells, J. Sandia National Labs., Albuquerque, NM 
(USA). [1991]. 4p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract ACO04-76DP00789. (CONF-910505-21: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91011495. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The lifetime of the lon Focusing Regime (IFR) channel following 
the pulsing of the post-accelerating gaps is critical for an open- 
ended, spiral recirculating electron linear accelerator. It dictates the 
number of allowable beam recirculations through the gap. In the 
case of a racetrack configuration, it is significant but not as critical, 
since the presence of the electron beam focuses the ions and 





lengthens the lifetime of the ion channel. It was established that 
pulsing the accelerating gap perturbs the IFR channel. However, 
for the parameters studied, the lifetime is long enough to allow at 
least four beam recirculations in a spiral device. In addition, cusp 
fields positioned upstream and downstream from the gap prevent it 
from perturbing the IFR channel. 4 refs., 5 figs., 1 tab. 


18191 (SAND-91-0421C) Effect of bias on thermally stimu- 
lated current (TSC) in irradiated MOS devices. Fleetwood, D.M.; 
Reber, R.A.; Winokur, P.S. Sandia National Labs., Albuquerque, 
NM (USA). [1991]. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (CONF-910751-3: IEEE 
annual international nuclear and space radiation effects confer- 
ence, San Diego, CA (USA), 15-19 Jul 1991). Order Number 
DE91008179. Source: OSTI; NTIS; GPO Dep. 

TSC measurements at varying bias provide significant insight 
into the density, energy distribution, and location of MOS oxide- 
trap charge. Under “proper” bias conditions, TSC and C-V 
estimates of oxide-trap charge density agree well. 14 refs., 8 figs. 


18192 (SLAC-PUB-5346) Attaining high luminosity in lin- 
ear ete colliders. Palmer, R.B. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Nov 1990. 11p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC03-76SF00515 
;AC02-76CH00016. (CONF-9010271-4: International seminar on 
future perspectives in HEP, Protvino (USSR), 6-8 Oct 1990). Order 
Number DE91011759. Source: OSTI; NTIS; INIS: GPO Dep. 

The attainment of high luminosity in linear colliders is a complex 
problem because of the interdependence of the critical parameters. 
For instance, changing the number of particles per bunch affects 
the damping ring design and thus the emittance; it affects the 
wakefields in the linac and thus the momentum spread; the mo- 
mentum spread affects the final focus design and thus the final 6”; 
Dut the emittance change also affects the final focus design; and 
all these come together to determine the luminosity, disruption and 
beamstrahlung at the intersection. Changing the bunch length, or 
almost any other parameter, has a similar chain reaction. Dealing 
with this problem by simple scaling laws is very difficult because 
one does not know which parameter is going to be critical, and 
thus which should be held constant. One can only maximize the lu- 
minosity by a process of search and iteration. The process can be 
facilitated with the aid of a computer program. Examples can then 
be optimized for maximum luminosity, and compared to the opti- 
mized solutions with different approaches. This paper discusses 
these approaches. 


18193 (SLAC-PUB-5479) Beam-beam deflection and beam- 
strahlung monitor response for tilted elliptic beams. Ziemann, 
V. Stantord Linear Accelerator Center, Menlo Park, CA (USA). May 
1991. 3p. Sponsored by USDOE. Washington, DC (USA). DOE 
Contract AC03-76SF00515. (CONF-910505—35: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91012114. Source: OSTI; NTIS; INIS: GPO Dep. 

At the interaction point of the SLC two oppositely running 
bunches with energies of 46 GeV and transverse extensions of a 
few microns are brought into collision. The strong electric and 
magnetic fields produced by one bunch lead to a deflection of the 
other bunch and to the emission of synchrotron radiation of critical 
energies of a few 10 MeV. This radiation, coined beamstrahlung. is 
detected in a Cerenkov monitor. In this paper a simulation code for 
the beam-beam interaction of two tilted elliptic beams is presented. 
A closed expression for the deflection angles is presented and the 
number of generated Cerenkov photons is calculated. 6 refs., 3 
figs. 


18194 


(SLAC-PUB-5507) Optimizing a nonlinear collima- 
tion system for future linear colliders. Merminga. N.: Irwin, J.: 
Helm, R.; Ruth, R.D. Stanford Linear Accelerator Center. Menlo 


Park, CA (USA). May 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO3-76SF00515. (CONF- 
910505—23: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91011753. Source: OSTI: 
NTIS; INIS; GPO Dep 
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Experience indicates that beam collimation will be an essential 
element of the next generation ete linear colliders. A proposal for 
using nonlinear lenses to drive beam tails to large amplitudes was 
presented in a previous paper. Here we study the optimization of 
such systems including effects of wakefields and optical aberra- 
tions. Protection and design of the scrapers in these systems are 
discussed. 9 rets., 3 figs. 


18195 (UCRL-JC—105560) Emittance measurement in a 
magnetic field. Boyd, J.K. Lawrence Livermore National Lab., CA 
(USA). 15 Apr 1991. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-910505-20: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91011540. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Emittance can be measured by intercepting an electron beam on 
a range thick plate and then observing the expansion of beamlets 
transmitted through small holes. The hole size is selected to mini- 
mize space charge effects. In the presence of a magnetic field the 
beamlets have a spiral trajectory and the usual field free formula- 
tion must be modified. To interpret emittance in the presence of a 
magnetic field an envelope equation is derived in the appropriate 
rotating frame. 1 ref. 
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Refer also to citation(s) 18166, 18189, 18265, 18267, 18286, 
18287, 18300, 18356, 18357 


18196 (ANL/CP-72404) Recent experimence with IPNS 
moderators. Carpenter, J.M.; Scott, T.L. Argonne National Lab., IL 
(USA). [1991]. 8p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (CONF-9010243-18: _ Interna- 
tional collaboration on advanced neutron sources, Tsukuba 
(Japan), 21-26 Oct 1990). Order Number DE91011161. Source: 
OSTI; NTIS; GPO Dep. 

We describe experience with the moderators of IPNS in the two 
years since the installation of the Enriched Uranium Booster Tar- 
get. 5 figs., 2 tabs. 


18197 (ANL/CP-72681) The APS transter line from linac to 
injector synchrotron. Koul, R.K.; Crosbie, E. Argonne National 
Lab., IL (USA). [1991]. 3p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-910505-50: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91012005. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The design of the APS transfer line from linac to injector syn- 
chrotron has been completed. The details of this transfer line are 
given in this paper. 


18198 (ANL/CP-73038) Correction magnet power supplies 
for APS machine. Kang, Y.G. Argonne National Lab., IL (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-910505-38: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91011990. Source: OSTI; INIS; NTIS; GPO Dep. 

The Advanced Photon Source machine requires a number of 
correction magnets; five kinds for the storage ring, two for the in- 
jector synchrotron, and two for the positron accumulator ring. 
Three types of bipolar power supply will be used for all the correc- 
tion magnets. This paper describes the design aspects and 
considerations for correction magnet power supplies for the APS 
machine. 3 refs., 3 figs., 1 tab. 


18199 (ANL/CP-73039) Design and simulation of fast 
pulsed kicker/bumper units for the positron accumulator ring 
at APS. Wang. J.: Volk. GJ. Argonne National Lab., IL (USA). 
[1991]. 4p. Sponsored by USDOE. Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-910505-40: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC). San Francisco, CA (USA), 69 May 1991). Or- 
der Number DE91011992. Source: OSTI: NTIS; INIS; GPO Dep. 
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In the design of fast pulsed kicker/bumper units for a positron 
accumulator ring (PAR) at APS, different pulse forming networks 
(PFN) are considered and different structures for the magnet are 
studied and simulated. This paper describes some design consid- 
erations and computer simulation results of different designs. 4 
rets., 6 figs. 


18200 (ANL/CP-73040) Alarm handler for the advanced 
photon source control system. Kraimer, M.R.; Cha, B.K.; Ander- 
son, M. Argonne National Lab., IL (USA). [1991]. 4p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-910505-39: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conterence (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91011991. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS), now under construction at 
Argonne National Laboratory, will have a control system employing 
graphics workstations at the operator interface level and VME- 
based microprocessors operating with a distributed database at the 
field level. The alarm handler is an application utilizing X-Windows 
running on one or more operator interface workstations which mon- 
itors alarms generated by the VME-based microprocessors. Alarms 
can be grouped in a hierarchical manner. The operator can 
monitor, acknowledge, and mask alarms either individually or ag- 
gregately. Alarm changes of state and all operator modifications 
are logged. When alarms occur, display windows are automatically 
generated conveying system and subsystem relationships and 
severity. Menus are used to modify the alarm action configuration 
files and to obtain help. Since alarm groups are defined via an 
alarm configuration file, the alarm handler is a general purpose ap- 
plication which can be customized to monitor a single subsystem or 
configured to monitor the entire accelerator complex. 2 refs., 2 figs. 


18201 (ANUCP-73041) Design and simulation of high 
accuracy power supplies for injector synchrotron dipole mag- 
nets. Fathizadeh, M. Argonne National Lab., IL (USA). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-910505-41: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91011993. Source: OSTI; NTIS; INIS; GPO Dep. 

The ring magnet of the injector synchrotron consists of 68 dipole 
magnets. These magnets are connected in series and are ener- 
gized from two feed points 180° apart by two identical 12-phase 
power supplies. The current in the magnet will be raised linearly at 
about 1 kA level, and after a small transition period (1 ms to 10 ms 
typical) the current will be reduced to below the injection level of 
60 A. The repetition time for the current waveform is 500 ms. A rel- 
atively fast voltage loop along with a high gain current loop are 
utilized to control the current in the magnet with the required accu- 
racy. Only one regulator circuit is used to control the firing pulses of 
the two sets of identical 12-phase power supplies. Pspice software 
was used to design and simulate the power supply performance 
under ramping and investigate the effect of current changes on the 
utility voltage and input power factor. A current ripple of +2x 10-4 
and tracking error of ~5x10-* was needed. 3 refs., 5 figs. 


18202 (ANUCP-73042) VO subnets for the APS control 
system. Arnold, N.D.; Nawrocki, G.J.; Daly, R.T.; Kraimer, M.R.; 
McDowell, W.P. Argonne National Lab., IL (USA). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-910505-42: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91011994. Source: OSTI; NTIS; INIS; GPO Dep. 

Although the Advanced Photon Source Control System allows for 
microprocessor — based Input/Output Controllers (IOCs) to be dis- 
tributed throughout the facility, it is not always cost effective to 
provide such capability at every location where an interface to the 
Control System is required. /O subnets implemented via message 
passing network protocols are used to interface points and/or 
equipment to a somewhat distant IOC, thereby reducing the num- 
ber of required IOC's and minimizing the field wiring from the 
equipment to the Control System. For greatest flexibility, the sub- 
nets must support connections to equipment that requires several 
discrete /O points, connections to GPIB and RS232 instruments, 
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and a network connection to custom designed intelligent equip- 
ment. This paper describes an approach that supports all of the 
interfaces with one subnet implementation, BITBUS. In addition to 
accommodating several different interfaces on a single subnet, this 
approach also circumvents several limitations of GPIB and RS232 
which would otherwise restrict their use in a harsh, industrial envi- 
ronment. 1 ref., 1 fig. 


18203 (ANL/CP-73043) First turn beam correction for the 
advanced photon source storage ring. Qian, Y.; Crosbie, E.; 
Teng, L. Argonne National Lab., IL (USA). [1991]. 3p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-31109-ENG- 
38. (CONF-910505—51: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91012004. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A procedure was developed for precise realignment of the 
quadrupoles in a synchrotron radiation storage ring which can sub- 
stantially ease the required precision of the initial survey. The 
procedure consists of first using the injected beam to obtain a 
closed orbit which is centered on the beam position monitors by 
the correction dipoles. The strengths of the correction dipoles then 
give the required fine-adjustment of the quadrupole positions. In 
this paper we discuss only the algorithm for obtaining the closed 
orbit. 1 ref., 6 figs. 


18204 (ANL/CP-73045) Circuit description of the power 
systems for pulsed septum magnets at APS. McGhee, D.G. Ar- 
gonne National Lab., IL (USA). [1991]. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910505-43: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91011995. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper describes the design and simulation of power circuits 
for the 4 Advanced Photon Source (APS) pulsed septum magnets 
which will be transformer type or transformer coupled to their 
switching circuits. Three are for synchrotron injection, extraction 
and Storage Ring injection, operating at a 2 Hz pulse rate; one is 
for the Positron Accumulator Ring (PAR) operating at a 60 Hz 
pulse rate for both injection and extraction. The septum current 
pulse is approximately a half-sine-wave with a base width of ap- 
proximately 1/3 ms and a peak current, repeatable within + 0.05%, 
in the transformer primary between 3.5 kA and 4.7 kA. The septum 
magnets have a primary inductance between 16 uwH and 23 uH. 
Circuit design considerations of the switching, logic and simulations 
are presented. 2 refs., 5 figs. 


18205 (ANL/CP-73046) Arbitrary function generator tor 
APS injector synchrotron correction magnets. Despe, O.D. Ar- 
gonne National Lab., IL (USA). [1991]. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
910505-53: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91012002. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The APS injector synchrotron has eighty correction magnets 
around its circumference to provide the vernier field changes re- 
quired for beam orbit correction during acceleration. The arbitrary 
function generator (AFG) design is based on scanning out encoded 
data from a semi-conductor memory, a first-in-first-out (FIFO) de- 
vice. The data input consists of a maximum of 20 correction values 
specified within the acceleration window. Additional points between 
these values are then linearly interpolated to create a uniformly 
spaced 1000 data-point function stored in the FIFO. Each point, 
encoded as a 3-bit value is scanned out in synchronism with the 
injection pulse and used to clock the up/down counter driving the 
DAC. The DAC produces the analog reference voltage used to 
control the magnet current. 1 ref., 4 figs. 


18206 (ANL/CP-73047) Effects of construction and aligr- 
ment errors on the orbit functions of the advanced photon 
source storage ring. Bizek, H.; Crosbie, E.; Lessner, E.; Teng, L.; 
Wirsbinski, J. Argonne National Lab., IL (USA). [1991]. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-910505-52: 1991 Institute of Electrical and 





Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91012003. Source: OSTI; NTIS; INIS; GPO Dep. 

The orbit functions for the Advanced Photon Source Storage 
Ring have been studied using the simulation code RACETRACK. 
Non-linear elements are substituted into the storage ring lattice to 
simulate the effects of construction and alignment errors in the 
quadrupole, dipole, and sextupole magnets. The effects of these 
errors on the orbit distortion, dispersion, and beta functions are 
then graphically analyzed to show the rms spread of the functions 
across several machines. The studies show that the most signifi- 
cant error is displacement of the quadrupole magnets. Further 
studies using a 3 bump correction routine show that these errors 
can be corrected to acceptable levels. 1 ref., 10 figs., 1 tab. 


18207 (ANL/CP-73050) Development and application of 
General Purpose Data Acquisition Shell (GPDAS) at advanced 
photon source. Chung, Youngjoo; Kim, Keeman. Argonne Na- 
tional Lab., IL (USA). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
91050547: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91011999. Source: OSTI; 
NTIS; INIS; GPO Dep. 

An operating system shell GPDAS (General Purpose Data 
Acquisition Shell) on MS-DOS-based microcomputers has been de- 
veloped to provide flexibility in data acquisition and device control 
for magnet measurements at the Advanced Photon Source. GP- 
DAS is both a command interpreter and an integrated script-based 
programming environment. It also incorporates the MS-DOS shell 
to make use of the existing utility programs for file manipulation 
and data analysis. Features include: alias definition, virtual mem- 
ory, windows, graphics, data and procedure backup, background 
operation, script programming language, and script level debug- 
ging. Data acquisition system devices can be controlled through 
IEEE488 board, multifunction /O board, digital 1/O board and 
Gespac crate via Euro G-64 bus. GPDAS is now being used for di- 
agnostics R&D and accelerator physics studies as well as for 
magnet measurements. Their hardware configurations wili also be 
discussed. 3 refs., 3 figs. 


18208 (ANL/CP-73092) Progress on the development of 
APS beam position monitoring system. Decker, G.; Chung, 
Youngjoo. Argonne National Lab., IL (USA). [1991]. 4p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-31109-ENG- 
38. (CONF-910505-30: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91011856. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the development status of the beam posi- 
tion monitoring system for the Advanced Photon Source (APS), a 
third-generation light source now under construction at Argonne 
National Laboratory. The accelerator complex will consist of an 
electron linac, a positron linac, a positron accumulator ring (PAR), 
an injector synchrotron and a storage ring. For beam position mea- 
surement, striplines will be used on the linacs, while button-type 
pickups will be used on the injector synchrotron and the storage 
ring. A test stand with a prototype injector synchrotron beam posi- 
tion monitor (BPM) unit has been built, and we present the results 
of position calibration measurements using a wire. Comparison of 
the results with theoretical calculations will be presented. The cur- 
rent effort on similar storage ring BPM system measurements will 
also be discussed. 4 refs., 5 figs., 2 tabs. 


18209 (ANL/PP-66546) Some continuously variable partial 
snakes of Type 1 and Type 2. Underwood, D.G. Argonne National 
Lab., IL (USA). 30 Nov 1988. 17p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-31109-ENG-38. Order Number 
DE91011123. Source: OSTI; NTIS; INIS; GPO Dep. 

In order to obtain polarized beam in proton accelerators, 
Siberian snakes of two types may be needed in order to establish 
a spin tune independent of energy. We have done a numerical 
study to find a type Il partial snake and to find more exact solu- 
tions for the type | partial snakes previously proposed. We find a 
type Il partial snake. We find that the unequal field integrals 
needed to modify approximate type | snakes to exactly type | 
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snakes with horizontal and vertical bends result in unacceptably 
large orbit excursions. We find a new type | snake with smaller 
field integrals at small overall rotation. An 8 magnet type || snake 
works from 0 to x but more magnets might be used to reduce the 
excursion at small angle. Also, no type | partial snake with as few 
as 8 magnets has been found which will work continuously from 0 
to 7. It appears that horizontal and vertical bends cannot provide 
solutions for pure type | or type I! that allow the field integrals to 
approach zero as the rotation goes to zero. Versions of both the 
new type | and type II partial snakes are presently used as rotators 
in the external polarized beamline at Fermilab. 8 refs., 7 figs. 


18210 (BNL-44237) [RF engineering for accelerators]: For- 
eign trip report, April 1-11, 1991. Brennan, J.M. Brookhaven 
National Lab., Upton, NY (USA). 24 Apr 1991. 13p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
Order Number DE91011129. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This was the first ever of the CERN Accelerator Schools devoted 
exclusively to rf engineering for accelerators. The US Accelerator 
Schools have not yet had such a program. The course program 
covered: basic electromagnetic theory, basic concepts of rf mea- 
surements, reviews of the state of the art of computing facilities for 
rt cavities, technology of cavity construction techniques (normal 
conducting, superconducting, and ferrite loaded), and lectures on 
feedback principles for cavity and beam control. Seminars were 
also given on specialized topics, such as cyclotron cavities, RFQs, 
and linear colliders. Discussion sessions were scheduled to aliow 
attendees to seek information on topics of particular interest. Intor- 
mal contact with the lecturers of the course was especially valuable 
for learning about aspects of the course that are specifically impor- 
tant to our work here at Brookhaven. A half-day visit was arranged 
to the nearby Rutherford Appleton Laboratory ISIS synchrotron. 


18211 (BNL-44548) Instabilities of bellows: Dependence 
on internal pressure, end supports, and interactions in accel- 
erator magnet systems. Shutt, R.P.; Rehak, M.L. Brookhaven 
National Lab., Upton, NY (USA). [1990]. 16p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-901194—17: American Society of Mechanical Engineers 
(ASME) winter annual meeting, Dallas, TX (USA), 25-30 Nov 1990). 
Order Number DE91011723. Source: OSTI; NTIS; INIS; GPO Dep. 

For superconducting magnets, one needs many bellows for con- 
nection of various helium cooling transfer lines in addition to beam 
tube bellows. There could be approximately 10,000 magnet inter- 
connection bellows in the SSC exposed to an internal pressure. 
When axially compressed or internally pressurized, bellows can be- 
come unstable, leading to gross distortion or complete failure. If 
several bellows are contained in an assembly, failure modes might 
interact. If designed properly, large bellows can be a very feasible 
possibility for connecting the large tubular shells that support the 
magnet iron yokes and superconducting coils and contain super- 
critical helium for magnet cooling. We present here (1) a 
spring-supported beliows model, in order to develop necessary de- 
sign features for bellows and end supports so that instabilities will 
not occur in the bellows pressure operating region, including some 
margin, (2) a model of three superconducting accelerator magnets 
connected by two large bellows, in order to ascertain that support 
requirements are satisfied and in order to study interaction effects 
between the two bellows. Reliability of bellows for our application 
will be stressed. 3 refs., 4 figs. 


18212 (BNL-45417) Beam induced heating of territe mag- 
nets. van Asselt, W.K.; Lee, Y.Y. Brookhaven National Lab., 
Upton, NY (USA). [1991]. 3p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-76CH00016. (CONF-910505-22: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91011717. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Alerted by impedance measurements of ferrite kicker magnets 
and by apparent beam induced pressure increase in the neighbor- 
hood of window frame kicker magnets, bench measurements of 
magnet heating have been done. They confirmed the necessity of 
interrupting the ferrite yoke. Another method, which can be applied 
for existing magnets, will be described. 1 ref., 4 figs. 
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18213 (BNL-45892) Report of the AGS Experimental Area 
Shielding Upgrade Committee: Shielding report. Beavis, D.; 
Brown, H.N.; Bunce, G.; Carroll, A.S.; Chiang, |.H.; Glenn, J.W.; 
Lazarus, D.M.; Lessard, E.; Pendzick, A.; Sims, W.: Woodle, K. 
Brookhaven National Lab., Upton, NY (USA). Aug 1990. 53p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. Order Number DE91011724. Source: OST]; 
NTIS; INIS: GPO Dep. 

The proton intensity delivered to the AGS experimental areas is 
expected to increase fourfold when the full potential of the Booster 
is realized. It is therefore necessary to anticipate the modifications 
to the shielding and radiation monitoring that will be required in or- 
der to insure safe operation within the appropriate guidelines for 
radiation exposure. This report examines the consequences of site 
boundary requirements and soil and air activation as well as the 
protection of radiation workers, i.e, AGS personnel and experi- 
menters, from unnecessary radiation exposure in the experimental 
areas. Where possible, Health Physics surveys and fault studies 
carried out in the Spring of 1990 have been used to estimate lev- 
els in and around the experimental areas with 5 x 101° protons 
per pulse or 75% of the total anticipated intensity delivered to each 
of the target stations under “normal” as well as fault conditions. 
Where fault studies were not possible due to construction, the new 
beams and facilities were designed for the higher intensities that 
will be available and radiation patterns were calculated. Weak 
spots were identified and improvements recommended. Capital and 
manpower estimates were developed for the upgrades. 7 refs. 


18214 (BNL-46014) DO data management. Protopopescu, S. 
Brookhaven National Lab., Upton, NY (USA). 4 Feb 1991. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-9011192-3: 14. Italian National Institute 
of Nuclear Physics (INFN) workshop: data structures for particle 
physics experiments, Erice (Italy), 11-18 Nov 1990). Order Number 
DE91011720. Source: OSTI; NTIS; INIS; GPO Dep. 

The management of data in programs for the DO detector at the 
FNAL Tevatron collider is described with particular emphasis on as- 
pects relevant to event reconstruction and data analysis. 3 figs. 


18215 (BNL-46059) New beam instrumentation in the AGS 
Booster. Witkover, R.L. Brookhaven National Lab., Upton, NY 
(USA). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH00016. (CONF-9104225-1: 
Workshop on advanced beam instrumentation, Tsukuba (Japan), 
20-28 Apr 1991). Order Number DE91011134. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The AGS Booster was designed to accelerate beams from 
2x10 polarized protons to 1.5x10'% protons and heavy ions 
through Au***. The range of beam parameters and the high vac- 
uum, and radiation environment presented challenges for the beam 
instrumentation. Some interesting beam monitors in the Booster 
and transport lines, will be described. Where available, results will 
be presented. 21 refs., 7 figs. 


18216 (CEA-CONF—10463) Beam dynamics studies in a 
low-frequency high-peak power laser-driven RF gun. Frehaut, 
J. (CEA Centre d’Etudes de Bruyeres-le-Chatel, 91 (France)); 
Cocu, F.; Dei-Cas, R.; Joly, S.; Adolf, A.; Hermeline, F.; Marilleau, 
J.; Segre, J.; Dubrovin, A.; Le Meur, G.; Adam, J.C. CEA Centre 
d’Etudes de Bruyeres-le-Chatel, 91 (France). 1990. 9p. (CONF- 
900603—: EPAC '90: 2nd European particle accelerator conference 
ACROPOLIS, Nice (France), 11-16 Jun 1990). Order Number 
DE91773608. Source: OSTI; NTIS (US Sales Only). 

An IR-FEL experiment (ELSA) is under construction at Bruyeres- 
le-Chatel. The injector consists of a laser-driven photocathode 
placed inside a 144 MHz RF cavity. A prototype has been built and 
operation is starting. Electron bunches 25 to 100 ps wide contain- 
ing a charge up to 10 nC are expected to be delivered at an 
energy of 1 to 1.5 MeV. Extensive beam dynamics simulations 
have been made to predict the injector response. Beside the well- 
known PARMELA code, a locally developed code, ATHOS, as well 
as codes developed at Limeil (MATISSE and VLAMINCK), at Orsay 
(OAK, PRIAM) and Ecole Polytechnique were used. in spite of the 
specificity and limitations inherent to each code, an overall agree- 
ment within 20% is obtained for the main beam characteristics. It is 
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shown that for intense short bunches, the space charge induced 
correlated emittance growth can be controlled by a magnetic lens. 


18217 (CEA-CONF—-10464) Experimental study of a 433 
MHz 3-cell cavity for Fel application. Balleyguier, P.; Dei-CAS, 
R.; Joly, S.; Leboutet, H. CEA Centre d'Etudes de Bruyeres-le- 
Chatel, 91 (France). 1990. 11p. (CONF-900603—: EPAC '90: 2nd 
European particle accelerator conference ACROPOLIS, Nice 
(France), 11-16 Jun 1990). Order Number DE91773609. Source: 
OSTI; NTIS (US Sales Only). 

For the acceleration of a high-brightness high-peak power elec- 
tron beam, an accelerating chain at 433 MHz has been developed. 
A mock-up of a 3-cell cavity has been built to study mainly the ef- 
fects the electron beam could sustain with respect to energy 
spread and emittance growth which are of crucial importance for 
the FEL application. The following measurements have been per- 
formed with an optimized cell geometry: (i) E-field distribution in 
the three cells related to the definition of the coupling ‘slots and (ii) 
higher order mode distribution and the design of efficient dampers. 
Piston tuners for the resonance frequency adjustment as well as 
the RF feeding loop have also been studied with this mock-up. Re- 
sults are presented and discussed. 


18218 (CONF-910505—-4) Design aspects for a pulsed- 
mode, high-intensity, heavy negative ion source. Alton, G.D. 
Oak Ridge National Lab., TN (USA). [1991]. 3p. Sponsored by US- 
( DOE,, Washington, DC (USA). DOE Contract AC05-840R21400. 
From 1991 Institute of Electrical and Electronics Engineers (IEEE) 
particle accelerator conference (PAC); San Francisco, CA (USA); 
6-9 May 1991. Order Number DE91011094. Source: OSTI; NTIS; 
INIS: GPO Dep. 

A high-intensity, plasma-sputter, negative ion source, which uti- 
lizes multi-cusp, magnetic-field, plasma-confinement techniques, 
has been designed at the Oak Ridge National Laboratory (ORNL). 
The source is an axial-geometry version of the radial-geometry 
source which has demonstrated pulsed-mode peak intensity levels 
of several mA for a wide spectrum of heavy negative ion species. 
The mechanical design features include provisions for fast inter- 
change of sputter samples, ease of maintenance, direct cooling of 
the discharge chamber, and the use of easily replaced coaxial 
LaB. cathodes. 12 refs. 


18219 (CONF-910505—24) Vaccum and beam diagnostic 
controls for ORIC beam lines. Tatum, B.A. Oak Ridge National 
Lab., TN (USA). [1991]. 4p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. From Particle accel- 
erator conference; San Francisco, CA (USA); 6-9 May 1991. Order 
Number DE91011096. Source: OSTI; NTIS; INIS; GPO Dep. 

Vacuum and beam diagnostic equipment on beam lines from the 
Oak Ridge Isochronous Cyclotron, ORIC, is now controlled by a 
new dedicated system. The new system is based on an industrial 
programmable logic controller with an IBM AT personal computer 
providing control room operator interface. Expansion of this system 
requires minimal reconfiguration and programming, thus facilitating 
the construction of additional beam lines. Details of the implemen- 
tation, operation, and performance of the system are discussed. 2 
refs., 2 figs. 


18220 (CRN-VIV—76) Vacuum studies for the Vivitron ac 
celerator. Heugel, J.; Brandt, C.; Delhomme, C.; Krieg, C.; 
Kustner, F.; Muller, C.; Riehl, R.; Roth, C.; Schlewer, B.; Weber, A. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
1989. 16p. (CONF-891043-: SNEAP '89: symposium of northeast- 
ern accelerator personnel, Oak Ridge, TN (USA), 22-27 Oct 1989). 
Order Number DE91767817. Source: OSTI; NTIS (US Sales Only). 

Experimental measurements have been conducted for an accel- 
erating tube section and for the vacuum pressure running 
conditions in the Strasbourg MP accelerating tube. Based on the 
deduced parameters, on the proposed terminal stripping arrange- 
ment and tube pumping system for the Vivitron, the vacuum 
pressure distribution has been determined along the accelerating 
tube. 


18221 


(DESY-90-169) Positron recycling in high-energy 
linear colliders. Rossbach, J. Deutsches Elektronen-Synchrotron 





(DESY), Hamburg (Germany, F.R.). Dec 1990. 30p. Order Number 
DE91782510. Source: OSTI; NTIS (US Sales Only); INIS. 

A positron recycling scheme is presented which is capable of re- 
covering at least 90% of the disrupted positron beam for a 2x250 
GeV linear collider. The beam is separated from the oncoming 
electron beam and radiation damped in a several kilometer long 
wiggler section. The beam is then ready to be reinjected into the 
positron damping ring. Energy spread due to beamstrahlung and 
beam disruption are considered on the basis of existing numerical 
as well as analytical studies. Chromatic effects in the separation 
and matching section are compensated by sextupole magnets. 
Secondary effects of the wigglers, as for instance transverse emit- 
tance growth due to quantum fluctuations and nonlinear field 
components, are estimated analytically. (orig.). 


18222 (FNAL/C—91/45) Upgrading the Fermilab Linac local 
control system. McCrory, E.S.; Goodwin, R.W.; Shea, M.F. Fermi 
National Accelerator Lab., Batavia, IL (USA). Feb 1991. 4p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03000. (CONF-9009123-71: 1990 Linear accelerator 
conference, Albuquerque, NM (USA), 9-14 Sep 1990). Order Num- 
ber DE91011977. Source: OSTI; NTIS; INIS; GPO Dep. 

A new control system for the Fermilab Linac is being designed, 
built and implemented. First. the nine-year-old linac control system 
is being replaced. Second, a control system for the new 805 MHz 
part of the linac is being built. The two systems are essentially 
identical, so that when the installations are complete, we will still 
have a single Linac Control System. 8 refs., 5 figs. 


18223 (FNAL/C—91/86) Integrating UNIX workstation into 
existing online data acquisition systems for Fermilab experi- 
ments. Oleynik, G. Fermi National Accelerator Lab., Batavia, IL 
(USA). Mar 1991. 13p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO02-76CH03000. (CONF-910373-6: Con- 
ference on computing in high energy physics, Tsukuba (Japan), 
11-15 Mar 1991). Order Number DE91011974. Source: OSTI; 
NTIS; INIS; GPO Dep. 

With the availability of cost effective computing prior from multiple 
vendors of UNIX workstations, experiments at Fermilab are adding 
such computers to their VMS based online data acquisition sys- 
tems. In anticipation of this trend, we have extended the software 
products available in our widely used VAXONLINE and PANDA 
data acquisition software systems, to provide support for integrat- 
ing these workstations into existing distributed online systems. The 
software packages we are providing pave the way for the smooth 
migration of applications from the current Data Acquisition Host and 
Monitoring computers running the VMS operating systems, to UNIX 
based computers of various flavors. We report on software for On- 
line Event Distribution from VAXONLINE and PANDA, integration of 
Message Reporting Facilities, and a framework under UNIX for ex- 
periments to monitor and view the raw event data produced at any 
level in their DA system. We have developed software that allows 
host UNIX computers to communicate with intelligent front-end em- 
bedded read-out controllers and processor boards running the 
pSOS operating system. Both RS-232 and Ethernet control paths 
are supported. This enables calibration and hardware monitoring 
applications to be migrated to these platforms. 6 refs., 5 figs. 


18224 (FNAL/C-91/88) Fermi UNIX™ environment. Nicholls, 
J. Fermi National Accelerator Lab., Batavia, IL (USA). Mar 1991. 
9p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03000. (CONF-910373-8: Conference on computing in 
high energy physics, Tsukuba (Japan), 11-15 Mar 1991). Order 
Number DE91012048. Source: OSTI; NTIS; INIS; GPO Dep. 

The introduction of UNIX at Fermilab involves multiple piatforms 
and multiple vendors. Additionally, a single user may have to use 
more than one platform. This heterogeneity and multiplicity makes 
it necessary to define a Fermilab environment for UNIX so that as 
much as possible the systems “look and feel” the same. We de- 
scribe our environment, including both the commercial products 
and the local tools used to support it. Other products designed for 
the UNIX environment are also described. 19 refs. 


18225 (FNAL/C—91/91) UNIX™ in high energy physics: 


What we can learn from the initial experiences at Fermilab. 


Butler, J.N. Fermi National Accelerator Lab., Batavia, IL (USA). 
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Mar 1991. 24p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH03000. (CONF-910373-4: Conference 
on computing in high energy physics, Tsukuba (Japan), 11-15 Mar 
1991). Order Number DE91011976. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The reasons why Fermilab decided to support the UNIX operat- 
ing system are reviewed and placed in the content of an overall 
model for high energy physics data analysis. The strengths and 
deficiencies of the UNIX environment for high energy physics are 
discussed. Fermilab’s early experience in dealing with a an “open” 
multivendor environment, both for computers and for peripherals, is 
described. The human resources required to fully exploit the oppor- 
tunities are clearly growing. The possibility of keeping the 
development and support efforts within reasonable bounds may de- 
pend on our ability to collaborate or at least to share information 
even more effectively than we have in the past. 7 refs., 4 figs., 5 
tabs. 


18226 (FNAL-TM—-1718) Transrex 500 kW power supply 
transductor upgrades. Jaskierny, W. Fermi National Accelerator 
Lab., Batavia, IL (USA). 4 Mar 1991. 17p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03000. Order 
Number DE91011823. Source: OSTI; NTIS; GPO Dep. 

This paper describes various upgrades and tests done at the 
Research Division 500 kW Transrex power supply de current trans- 
ductors and chassis. The results of all modifications were 
measured on the same test setup with the same transductor head 
and chassis. Field testing of over one-hundred power supplies indi- 
cated that the results given in this paper are similar to the signals 
observed in the field within a factor of + or — two. The de transduc- 
tors yield 10Vdec burden resistor voltage at 5000 A load current. 


18227 (IFVE-OLU-90-5) Choice of parameters of H-wave 
quadrupole HF-focusing accelerating structure: Part 2. Caicu- 
lation of channel parameters using analytical models. 
Barsukov, A.B.; Budanov, Yu.A.; Mal’tsev, A.P.; Surenskij, A.V. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1990. 14p. (in 
Russian). Order Number DE91630478. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The method for the calculation of parameters of the accelerating 
beam channel! with HF quadrupole focusing is proposed. The ap- 
proximate analytic formulae are used. The scheme of algorithm is 
described in general and the basic calculating formulae are pro- 
posed. Some questions of precise calculations for the accelerating 
beam channel characteristics are discussed. The numerical exam- 
ple for the optimized accelerating structure in the energy range of 
2-100 MeV is proposed. 9 refs.; 5 figs. 


18228 (INIS-mf-12714, pp. 63-68) Accelerators for the ad- 
vanced radiation technology project. Maruyama, Michio (Japan 
Atomic Energy Research inst., Takasaki, Gunma (Japan). Takasaki 
Radiation Chemistry Research Establishment). Japan Atomic 
Energy Research Inst., Tokyo (Japan). May 1990. 778p. (CONF- 
900156—: 2. international symposium on advanced nuclear energy 
research - evolution by accelerators, Mito (Japan), 24-26 Jan 
1990). In Proceedings of the 2nd international symposium on ad- 
vanced nuclear energy research: Evolution by accelerators. Order 
Number DE90520334. Source: OSTI; NTIS (US Sales Only); INIS. 

lon beam irradiation facilities are now under construction for the 
diinved radiation technology (ART) project in Takasaki Radiation 
Chemistry Research Establishment of (Japan Atomic Energy 
Research Institute) JAERI. The project is intended to make an ef- 
fective use of ion beams, especially ion beams, in the research 
field of radiation application technology. The TIARA (Takasaki lon 
Accelerators for Advanced Radiation Application) facilities include 
four ion accelerators to produce almost all kinds of energetic ions 
in the periodic table. The facilities are also provided with several 
advanced irradiation means and act as very powerful accelerator 
complex for material development. Specifically. this report presents 
an outline of the ART project. features of TIARA as accelerator fa- 
cilities dedicated to material development. the AVF cyclotron under 
construction (Sumitomo Heavy Industries, Ltd., Mode! 930), tandem 
accelerator, microbeam, and experimental instruments used. 
(N.K.). 
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18229 (INIS-mf-12714, pp. 199-204) Handling of high inten- 
sity proton beams at 12 GeV. Takasaki, M. (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)); Minakawa, M.; 
Yamanoi, Y.; leiri, M.; Kato, Y.; Ishii, H.; Suzuki, Y.; Suzuki, T.; 
Tanaka, K.H. Japan Atomic Energy Research Inst., Tokyo (Japan). 
May 1990. 778p. (CONF-900156—: 2. international symposium on 
advanced nuclear energy research - evolution by accelerators, Mito 
(Japan), 24-26 Jan 1990). In Proceedings of the 2nd international 
symposium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A new counter experimental hall is now being constructed at the 
KEK (National Laboratory for High Energy Physics, Japan) 12 GeV 
Proton Synchrotron (KEK-PS). This hall will be completed by the 
end of 1989, immediately followed by magnet installation. The 
present report describes the new technical achievements employed 
at the hall. The most important and essential feature of the equip- 
ment is that the beam-handling system is maintenance-free, though 
in case of need, maintenance should be carried out quickly from a 
distant location in order to reduce the absorbed dose during the 
maintenance work. This paper is divided into three parts. The first 
part outlines the general design concept of the hall, focusing on 
the handling of high-intensity beams. The second part addresses 
the development of a quick-disconnect system, focusing on electric 
power, interlock signals, cooling water, pumping port, and vacuum 
flange. The third part describes the development of radiation- 
resistant instruments, focusing on polyimide magnets and cement 
magnets. (N.K.). 


18230 (INIS-mf-12714, pp. 229-234) 6DOF active mi- 
crotremor isolation system. Katayama, Kazuyoki (Takenaka 
Komuten Co. Ltd., Tokyo (Japan). Technical Research Lab.); Taka- 
hashi, Yoshinori; Murai, Nobuyoshi; Naganou, Masatake. Japan 
Atomic Energy Research Inst., Tokyo (Japan). May 1990. 778p. 
(CONF-900156—: 2. international symposium on advanced nuclear 
energy research - evolution by accelerators, Mito (Japan), 24-26 
Jan 1990). In Proceedings of the 2nd international symposium on 
advanced nuclear energy research: Evolution by accelerators. Or- 
der Number DE90520334. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The present article outlines an effort at research and develop- 
ment of a 6DOF (degree of freedom) active microtremor isolation 
system, and the vibration isolation characteristic of this active 
vibration system is discussed on the basis of analytical and experi- 
mental results. The SDOF (single degree of freedom) active 
vibration control system is described focusing on the isolation char- 
acteristics of an ideal vibration control system, transient response 
of an ideal vibration control system, and experimental results with 
a SDOF active vibration control system. A SDOF active vibration 
isolation system as shown in Fig. 1 is formulated by integrating the 
passive isolation elements and an actuator. The second half of the 
paper discusses features of the 6DOF active microtremor isolation 
system, focusing on a prototype system for experiments and 
experimental results obtained with a 6DOF active microtremor iso- 
lation system. For electron and positron accelerators, a constant 
environment should be maintained in order to improve the 
reproducibility of experiments. In order to achieve the super mi- 
crovibration environment, it is necessary to introduce new type 
microvibration control techniques. (N.K.). 


18231 (INIS-mf-12714, pp. 286-291) Calculations of dose 
equivalent due to stray radiation from a high energy electron 
beam in the forward direction. Hirayama, H. (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)); Ban, S.; Sakano, 
M. Japan Atomic Energy Research Inst., Tokyo (Japan). May 1990. 
778p. (CONF-900156—: 2. international symposium on advanced 
nuclear energy research - evolution by accelerators, Mito (Japan), 
24-26 Jan 1990). In Proceedings of the 2nd international sympo- 
sium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Detailed knowledge on the composition of the radiation fields 
and the propagation of stray radiation is necessary to design and 
optimize the arrangement of shielding material. The dose equiva- 
lent behind lead and concrete at the beam direction are calculated 
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with EGS4 (a program code used here to follow the electromag- 
netic reaction process in a material by the Monte Carlo method) for 
the energy region of 10 to 5000 MeV by using the Rogers’ dose 
equivalent conversion factors both for photon and electron (or 
positron) assuming a two target configuration. The calculated re- 
sults are parameterized in a simple equation. The dose equivalents 
given by this equation are in good agreement with the calculated 
results by EGS4 within 20 percent for lead thickness between 5 to 
15 cm and concrete thickness between 100 to 200 cm. It is found 
that to set lead in front of concrete is effective for saving the 
space. This result is also parameterized in the simple equation. 
The equation gives dose equivalents in agreement within a factor 2 
with the calculated results by EGS4 in the energy region between 
100 and 5000 MeV for the lead thickness between 0 and 5 cm and 
concrete thickness between 100 and 200 cm. (N.K.). 


18232 (INIS-mf-12714, pp. 375-380) A conceptual study of 
actinide transmutation system with proton accelerator, (1): 
Target neutronics calculation. Takada, H. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Kanno, |.; Takizuka, T.; Ogawa, T.; Nishida, T.; Kaneko, Y. 
Japan Atomic Energy Research Inst., Tokyo (Japan). May 1990. 
778p. (CONF-900156-: 2. international symposium on advanced 
nuclear energy research - evolution by accelerators, Mito (Japan), 
24-26 Jan 1990). In Proceedings of the 2nd international sympo- 
sium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A preliminary study is performed to provide a proton accelerator 
driven actinide transmutation system. The neutronics calculations 
for Na cooled and Pb-Bi cooled target systems are made to exam- 
ine the feasibility of the systems. The burnup calculations are also 
carried out to evaluate the quantities of the transmuted actinide nu- 
clei for each target system. The allowable beam current is larger in 
the Na cooled system than in the Pb-Bi cooled one. It is found that 
the average neutron energies of all target systems are higher than 
that of LMFBR with MOX fuel, so that favorable harder neutron 
spectra can be obtained in the target. Na cooled and Pb-Bi cooled 
reference systems can transmute the actinide with the burnup rates 
of 2.7% Ak/k and 2.1% Ak/k which correspond to 52 kg and 57 kg 
of actinide transmutation. With an increase in the allowable beam 
currents in the tungsten-loaded target systems, the burnup rates 
rise up to a value of 7.0% and 4.4% for Na cooled and Pb-Bi 
cooled system. (N.K.). 


18233 (INIS-mf-12714, pp. 381-386) A conceptual study of 
actinide transmutation system with proton accelerator, (2): 
Target thermal hydraulics. Takizuka, T. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Takada, H.; Kanno, |.; Ogawa, T.; Nishida, T.; Kaneko, Y. 
Japan Atomic Energy Research Inst., Tokyo (Japan). May 1990. 
778p. (CONF-900156—: 2. international symposium on advanced 
nuclear energy research - evolution by accelerators, Mito (Japan), 
24-26 Jan 1990). In Proceedings of the 2nd international sympo- 
sium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper describes the thermal hydraulics of the accelerator- 
driven actinide incineration target system based on power 
distribution profiles to assess the maximum attainable power. In the 
case of Na cooling, the reference target operates ai a thermal 
power of 404 MW and a beam current of 18.2 mA. The system 
transmutes 114 kg actinides per year, which implies that the 
annual actinide products from about 4.3 units of 3000 MWt pres- 
surized water reactor (PWR) can be incinerated. The Pb-Bi cooled 
reference target operates at a thermal power of 163 MW and beam 
current of 5.4 mA. The system transmutes 42 kg actinides annu- 
ally, and can serve about 1.8 units of PWR. The maximum thermal 
power can be increased by a factor of about 2 by introducing tung- 
sten pins in the high flux region to flatten the power distribution. 
The Na cooled tungsten-loaded target operates at a thermal power 
of 691 MW and beam current of 22.6 mA. The system can serve 
about 7.6 PWRs. The tungsten-loaded target cooled by Pb-Bi oper- 
ates at a thermal power of 343 MW at a 9.8 mA beam current. The 
system can process the actinide from about 3.8 PWRs. (N.K.). 





18234 (INIS-mf—12714, pp. 602-607) Application of acceler- 
ator mass spectrometry at the tandem facility of university of 
Tokyo: Measurements of neutron- and photon-induced reac 
tion cross sections. Imamura, Mineo (Tokyo Univ. (Japan). Inst. 
for Nuclear Study); Shibata, Sei-ichi; Uwamino, Yoshitomo; Koba- 
yashi, Koichi; Nagai, Hisao; Sugita, Hiroshi; Nakamura, Takashi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). May 1990. 
778p. (CONF-900156—: 2. international symposium on advanced 
nuclear energy research - evolution by accelerators, Mito (Japan), 
24-26 Jan 1990). In Proceedings of the 2nd international sympo- 
sium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The tandem Van de Graaff accelerator at the Research Center 
for Nuclear Science and Technology (RCNST), University of Tokyo, 
has been adapted for accelerator mass spectrometry (AMS) of 
long-lived radioisotopes, and at present, three isotopes, Be-10, C- 
14 and Al-26 are routinely measured. The present report gives an 
outline of the AMS system and some results on the nuclear reaction 
cross sections such as N-14(n, x)Be-10, Al-27(n, 2n)Al-27, O-16(+, 
x)Be-10. Measurements of neutron-induced cross sections are first 
presented and discussed. The experiments consist of irradiation of 
targets with semi-monoenergetic neutrons at the INS SF cyclotron 
and subsequent measurements of the produced radioisotopes with 
AMS at the RCNST tandem accelerator facility. Photon-induced re- 
actions are studied on light fragment emission. The measurements 
of photon-induced production yield seem to suggest that the Be-10/ 
Be-7 ratio is higher in photon-induced reaction. (N.K.). 


18235 (INIS-mf—12714, pp. 684-689) Application of acceler- 
ator irradiation to the dynamic testing in HVEM. Nagakawa, 
Johsei (National Research Inst. for Metals, Tsukuba, Ibaraki 
(Japan). Tsukuba Lab.); Yamamoto, N.; Shiraishi, H.; Suzuki, M.; 
Fujimura, A.; Sato, A. Japan Atomic Energy Research Inst., Tokyo 
(Japan). May 1990. 778p. (CONF-900156-: 2. international sympo- 
sium on advanced nuclear energy research - evolution by 
accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of the 
2nd international symposium on advanced nuclear energy re- 
search: Evolution by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The report presents a special technique designed for the investi- 
gation of ‘in-situ’ dynamic tensile deformation of a specimen, 
evenly irradiated and stressed, under a high voltage electron mi- 
croscope (HVEM). A micro-tensile specimen, which is transparent 
but not perforated, is pre-irradiated using an accelerator so as to 
introduce defects throughout the specimen prior to the in-situ high 
voltage electron microscopic testing. Owing to its uniform stress 
state and defect distribution, the present technique permits a de- 
tailed investigation of interactions between deformation and 
radiation-induced defects. Successful examples of the technique 
are described in this report together with studies on channeling de- 
formation in molybdenum and dislocation interaction with Frank 
loops in stainless steel. The technique proposed can also be ap- 
plied to reactor irradiation studies and is expected to provide an 
excellent tool for investigating the deterioration in mechanical prop- 
erties of materials relevant to nuclear energies. (N.K.). 


18236 (INIS-mf—12714, pp. 725-730) Shielding experiments 
tor high energy neutrons. Shin, Kazuo (Kyoto Univ. (Japan). Fac- 
ulty of Engineering). Japan Atomic Energy Research Inst., Tokyo 
(Japan). May 1990. 778p. (CONF-900156-—: 2. international sympo- 
sium on advanced nuclear energy research - evolution by 
accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of the 
2nd international symposium on advanced nuclear energy re- 
search: Evolution by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 

There have been no experimental data reported on the sec- 
ondary gamma ray production from high energy neutrons above 15 
MeV. For this energy level, the secondary gamma ray yield is set 
at zero in the DLC-87 file. The present report gives benchmark 
data in the energy range up to 65 MeV to be used for neutron and 
secondary gamma-ray transmission calculation through several 
materials. Transmitted neutron and associating gamma-ray spectra 
through iron, lead, graphite and concrete shields are obtained for 
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neutron and gamma rays induced by bombardment of 65 MeV pro- 
tons onto a thick Cu target. MORSE/DLC-87 caicuiations agree 
well with measured spectra for both neutrons and gamma rays for 
the concrete and graphite shields. For iron, however, the neutron 
fluxes at energies of 15-25 MeV are overpredicted. The lead trans- 
mitted neutron fluxes are heavily overpredicted in the calculation 
for the energy range above 15 MeV. Elastic scattering should be 
included in evaluating cross section data. The calculated gamma 
ray spectra of the iron and lead shields largely disagree with the 
measured. Cross section data for neutron-induced gamma-ray 
production are required for neutron energies above 15 MeV to re- 
produce the measured spectra. (N.K.). 


18237 (INS—843) RF tests on the INS 25.5-MHz split coax- 
ial RFQ. Shibuya, S. (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)); Arai, S.; Imanishi, A.; Morimoto, T.; To- 
jyo, E.; Tokuda, N. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Sep 1990. 4p. Order Number DE91772126. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A 25.5-MHz split coaxial RFQ with modulated vanes has been 
constructed. This RFQ will accelerate heavy ions with a charge-to- 
mass ratio greater than 1/30. We have finished field measurements 
and obtained the following results: the field strengths between 
neighboring vanes are same within +-0.6 % over the vane length; 
the distribution of the intervane voltage in the axial direction is al- 
most flat. Through high power tests so far conducted, we have 
attained an intervane voltage of 110 kV under a pulse operation 
with a peak power of 70 kW and a duty factor of 0.9 %. The cavity 
is thus almost ready for acceleration tests. (author). 


18238 (INS—849) The RIKEN gas-filled recoil separator and 
a possible new approach to superheavy elements by the (HI, 
axn) reaction. Nomura, T. Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. Oct 1990. 11p. Order Number DE91772206. 
Source: OST!; NTIS (US Sales Only); INIS. 

The (HI, axn) reaction, in which precompound a particle emis- 
sion takes place, is shown to occur significantly even near the 
Coulomb barrier. Because the a emission can efficiently cool down 
a highly excited nucleus both in energy and angular momentum, it 
is considered to be very effective for production of heavy elements 
like SHE. However, the angular distributions of residual nuclei pro- 
duced in this reaction are side-peaked, requiring a recoil-type 
separator with large angular acceptance when it is applied for col- 
lection of the relevant nuclei. A brief description is given about a 
gas-filled separator recently constructed at RIKEN, which meets 
the above requirement. (author). 


18239 (INS-852) A split coaxial RFQ for an ISOL post- 
accelerator. Arai, S.; Imanishi, A.; Morimoto, T.; Tojyo, E.; Tokuda, 
N.; Shibuya, S. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Oct 1990. 5p. Order Number DE91772208. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A 25.5-MHz split coaxial RFQ (SCRFQ) has been designed as 
the front-end structure of the ISOL post-accelerator planned in the 
Japanese Hadron Project (JHP). The SCRFQ aimes to accelerate 
unstable nuciei (exotic nuclei) with a charge-to-mass ratio (q/A) 
greater than 1/60 from 1 to 170 keV/u. On the basis of the funda- 
mental studies on a cold model and a proton accelerating one, a 
25.5-MHz SCRFO is being developed as a prototype for the JHP 
SCRFQ. The prototype, consisting of three module cavities, is 2.1 
m in length and 0.9 m in diameter, and is designed so as to 
accelerate ions with q/A > 1/30 from 1 to 45 keV/u. The field mea- 
surements show that the field imbalance between vanes is within 
+-0.6%; and the longitudinal distribution of the intervane voltage is 
almost flat. High-power tests conducted so far show that the de- 
sign voltage of 109 kV for the acceleration of ions with q/A = 1/30 
is achieved with a 70 kW peak power. The cavity is ready for ac- 
celeration tests. (author). 


18240 (INS-J-174) Design of the beam transport lines of 
the Japanese Hadron Project, (2). Ohmori, Chihiro; Kamiya, Yuki- 
hide; Kihara, Motohiro. Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. Aug 1990. 38p. Order Number DE91772111. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The beam transport lines in the accelerator facility of the Japan- 
ese Hadron Project (JHP) have been designed. Parameters of the 
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beam optics are calculated and the basic parameters of the trans- 
port line magnets are estimated. (author). 


18241 (INS-T-501) Easy-handling spectrum-management 
on-line system MMCU for the .-VAX based data acquisition 
system in the SF cyclotron facility. Ohura, Masaki (Tohoku 
Univ., Sendai (Japan). Cyclotron and Radioisotope Center); 
Hosaka, Masato; Orihara, Hikonojo; Ishii, Keizo; Kubono, Shigeru. 
Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. Jan 1991. 
46p. (In Japanese). Order Number DE91780369. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An easy-handling spectrum-management system for both on-line 
and off-line analysis has been developed. This system 'Man Ma- 
chine Communication Utility (MMCU)' is aimed to unify the data 
acquisition system of INS, CYRIC (Tohoku Univ.) and RIKEN. This 
system has been successfully tested in a nuclear astrophysical ex- 
periment at INS. (author). 


18242 (JINR-R-9-89-135) Decreasing in distortions of vi- 
brosignal at its passage through glass textolite. Bogach, V.A. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems. 1989. 4p. (In Russian). Order Number DE91630467. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Vibrodiagnostics of frequency variator of JINR phasotron is 
carried out by analyzing the vibrosignal spectrum. Distortions ap- 
pearing during the passage of vibrosignal through glass textolite 
insulator essentially inhibit the diagnostics. A method for diminish- 
ing the distortions by experimental fitting of bearing frame is 
discussed. 2 rets.; 4 figs. 


18243 (JINR-R—-10-89-365) New electronics for measure- 
ment of space characteristics of beams extracted trom the 
synchrophasotron. Bailandikov, A.N.; Volkov, V.I.; Gorchenko, 
V.M.; Romanov, S.V.; Tsarenkov, A.P. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy. 1989. 10p. (In 
Russian). Order Number DE91630532. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

New electronics for measurements for space characteristics of 
the beam extracted from the synchrophasotron is described. In the 
process of its design the considerable experience with measuring 
devices of previous versions was taken into account. Two- 
coordinate multiwire (30 x 30 signal wires) proportional chambers 
in analog mode are used as detectors. Signal prior registration 
apparatus is placed at beam transport lines. It consists of current- 
to-voltage converters, sample and hold devices, analog 
multiplexers, control circuits. Data acquisition and processing are 
done at the distance of approximately 500 m from the computer 
(accelerator control romm). The apparatus consists of timers, linear 
receivers, analog-to-digital converters. 7 refs.; 4 figs. 


18244 (JINR-R—10-89-674) Data acquisition and control of 
the experiment employing the Commodore 64 type microcom- 
puter tor ion beam diagnostics. llies, Z. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Reactions); Sandor, A.; 
Illes, A.; Havancsak, K.; Szenes, Gy. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Reactions. 1989. 8p. (In 
Russian). Order Number DE91630533. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Data acquisition system has been constructed, which is con- 
trolled by Commodore 64 personal computer. It includes 16 
channels with 12 bits resolution. Characteristics and operating 
method of the system are given. The system is applied to beam 
diagnostics at the U-400 cyclotron of Joint Institute for Nuclear Re- 
search (Dubna). The screen of the computer is divided into two 
parts. One graphically displays form and other parameters of ion 
beam in real-time, and on the other works the measuring control 
program. Many elements of the program are useful in other tasks. 
4 rets.; 2 figs. 


18245 (KAERI/RR-841/89) Development of a high current 
jon implanter. Choi, Byung Ho (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)); Kim, Wan; Jin, Jeong Tae. Ko- 
rea Atomic Energy Research Inst., Daeduk (Republic of Korea). 
Jan 1990. 155p. (In Korean). Order Number DE91630472. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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A high current ion implanter of the energy of 100 Kev and the 
current of about 100 mA has been developed for using the high 
dose ion implantation, surface modification of steels and ceramics, 
and ion beam milling. The characteristics of the beam extraction 
and transportation are investigated. A duoPIGatron ion source 
compatible with gas ion extraction of about 100 mA, a single gap 
acceleration tube which is able to compensate the divergence due 
to the space charge effect, and a beam transport system with the 
concept of the space charge neutralization are developed for the 
high current machine. The performance of the constructed machine 
shows that nitrogen, argon, helium, hydrogen and oxygen ion 
beams are successfully extracted and transported at a beam diver- 
gence due to space charge effect is negligible in the operation 
pressure of 2 x 10~° torr. (author). 


18246 (KEK-90-18) Annotated reterences on shielding ex- 
periment and calculation of high energy particles. Hirayama, H. 
(and others); Ban, S.; Nakamura, T. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Dec 1990. 48p. Order Number 
DE91780317. Source: OST!; NTIS (US Sales Only); INIS. 

The literature on shielding experiment and calculation of high en- 
ergy particles above 20 MeV has been surveyed. The survey 
covers thirteen journals, from 1965 up to 1989. For each paper, 
applicable information is listed on type and energy of the projectile, 
the accelerator used, composition and thickness of the target and 
shielding materials, shielding geometry, the experimental and cal- 
culational methods, and the quantities obtained. The references on 
shielding experiment and on shielding calculation are accessed 
through two indices which list the projectile-target and shielding 
material combination, shielding geometry and the projectile energy 
range. The literature on neutron, photon and hadron production 
from thick target bombarded by charged particles has been sur- 
veyed mainly from 1984 as a complement of the previous work. 
(author). 


18247 (LAL-RT-9013) RF guns: a review. Travier, C. Paris- 
11 Univ., 91 - Orsay (France). Lab. de l’'Accelerateur Lineaire. Jun 
1990. 38p. (CONF-9006242—: Workshop on short pulse high cur- 
rent cathodes, Bendor (France), 18-22 Jun 1990). Order Number 
DE91767809. Source: OSTI; NTIS (US Sales Only). 

Free Electron Lasers and future linear colliders require very 
bright electron beams. Conventional injectors made of DC guns 
and RF bunchers have intrinsic limitations. The recently proposed 
RF guns have already proven their capability to produce bright 
beams. The necessary effort to improve further these perfor- 
mances and to gain reliability is now undertaken by many 
laboratories. More than twenty RF gun projects both thermionic 
and laser-driven are reviewed. Their specific characteristics are 
outlined and their nominal performances are given. 


18248 (LA-UR-91-1240) Zero-degree injection line for Pl 
LAC, the proposed Los Alamos Pion Linac. Blind, B. Los 
Alamos National Lab., NM (USA). [1991]. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910505-7: 1991 Institute of Electrical and Electronics Engi- 
neers (IEEE) particle accelerator conference (PAC), San Francisco, 
CA (USA), 6-9 May 1991). Order Number DE91011387. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In this paper, an optimized injection line for PILAC, the proposed 
Los Alamos Pion Linac, is presented. With the other optimized 
components (pion source, accelerator, and high-resolution beam- 
line and spectrometer), the system is capable of delivering 10° 
920-MeV pions per second to the target. 3 refs., 2 figs. 


18249 (LA-UR-91-1338) Upgrade of LAMPF’s 750-keV, H* 
transport. Hurd, J.W. (Los Alamos National Lab., NM (USA)); 
Browman, A.A.; Jones, K.W.; Jakobson, M.J. Los Alamos National 
Lab., NM (USA). [1991]. 4p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. (CONF-910505-6: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (USA), 6-9 
May 1991). Order Number DE91011422. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The results of the upgrade to the 750-keV H* transport at 
LAMPF are reported. The transport takes the beam from the exit of 
the 750-kV column to the entrance of the 201-MHz drift tube linac. 





Components of the transport are used to bunch the beam, to match 
the beam to the linac, and to adjust the peak current of the beam. 
The transport is a critical section of LAMPF's accelerator system: a 
properly tuned and stable beam significantly reduces high-energy 
losses in the accelerator. The transport was upgraded to decrease 
the emittance growth of the beam, to facilitate tuning, and to elimi- 
nate the time-dependent transients associated with space-charge 
neutralization of the beam. The new transport was installed and 
used for beam operations in 1990. The upgrade design goals were 
successfully achieved. The unnormalized emittance for 95% of the 
beam was measured at 0.8 7 cm-mrad compared with 1.2 2 cm- 
mrad in the previous transport. 8 refs., 2 figs. 


18250 (LA-UR-91-1339) Magnet power supply as a network 
object. Cohen, S.; Stuewe, R. Los Alamos National Lab., NM 
(USA). [1991]. 4p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-910505-—18: 1991 Institute 
of Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91011421. Source: OSTI; NTIS; INIS; GPO Dep. 

Magnet power supplies with embedded microprocessor controls 
are being installed in the beam-lines of the linear accelerator and 
proton storage ring at LAMPF. Using an RS422 link they communi- 
cate with the accelerator control system through a terminal server 
connected to the site-wide DECnet backbone. Each supply is, for 
all intents and purposes, a network object. The controller has a 
command set of over seventy-five three-character ASCII control 
and read-back instructions. Strategies for choosing the appropriate 
control protocol and the process of integrating these devices into a 
large accelerator control system will be presented. 7 refs., 2 figs., 1 
tab. 


18251 (LA-UR-91-1383) Theoretical study of H~ stripping 
with a wiggler magnet. Hutson, R.L. Los Alamos National Lab., 
NM (USA). [1991]. 4p. Sponsored by USDOE, Washington, DC 


(USA). DOE Contract W-7405-ENG-36. (CONF-910505-16: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 


1991). Order Number DE91011415. Source: OSTI; NTIS; INIS; 
GPO Dep. 
The first step for injecting protons into the LAMPF Proton Stor- 
> Ring (PSR) at LANL is to strip a beam of 800-MeV H™ ions to 
with a 1.8-T dipole magnet. Because of the finite lifetime of en- 
ergetic H~ ions in the magnetic field, their trajectories bend before 
stripping causing the angular spread of the beam, and therefore its 
emittance, to grow during the stripping process. In the case of the 
PSR, the horizontal beam emittance grows by a factor of roughly 
three during injection. As a consequence, beam losses in the ring 
are significantly greater than they would be if there were not emit- 
tance growth. A speculative technique is proposed in which the 
beam divergence growth and resulting emittance growth is reduced 
by stripping the H~ in a wiggler magnet whose transverse field al- 
ternates in direction as a function of position along the beam axis. 
The wiggler field configuration is adjusted so that the angular beam 
spread introduced during passage through one unidirectional-field 
increment of path is relatively small and so that 99.99% of the 
beam is stripped after passing through the whole magnet. With 
careful field design the net added angular beam spread is reduced 
because the incremental angular spreads are painted back and 
forth over the same small range. In the hypothetical case de- 
scribed, the calculated emittance growth and beam loss increase 
are significantly smaller than those calculated for a conventional 
stripper magnet. 3 refs., 3 figs. 


18252 (LA-UR-91-1409) Magnetic permeability of stainless 
steel for use in accelerator beam transport systems. Wilson, 
N.G.; Bunch, P. Los Alamos National Lab., NM (USA). [1991]. 4p. 
Sponsored by Department of Defense, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-910505—14: 1991 Institute 
of Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91011413. Source: OSTI: NTIS: INIS: GPO Dep. 
High-vacuum beam transport tubes are being designed for use in 
an accelerator under development at Los Alamos. In areas such as 
weki-heat-affected zones, the tubes will require localized magnetic 
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permeability of less than 1.02. Seven austenitic stainless steel can- 
didates, 304L, 310, 316L, 317LN, 20Cb-3, Nitronic 33, and Nitronic 
40, have been evaluated to determine their permeability in cold- 
worked, annealed, and weld-affected zones. 310 and 20Cb3 
showed permeability after welding of less than 1.01. 1 ref., 1 fig., 1 
tab. 


18253 (LA-UR-—91-1425) High-current relativistic klystron 
amplifier development for microsecond pulse lengths. Fazio, 
M.V.; Caristen, B.E.; Faehl, R.J.; Kwan, T.J.; Rickel, D.G.; String- 
field, R.M.; Tallerico, P.J. Los Alamos National Lab., NM (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-910505-9: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91011409. Source: OSTI; NTIS; INIS: GPO Dep. 

Los Alamos is extending the performance of the Friedman-type, 
high-current relativistic klystron amplifier (RKA) to the microsecond 
regime while attempting to achieve the gigawatt-level peak power 
capability that has been characteristic of the RKA at shorter pulse 
lengths. Currently the electron beam power into the device is about 
1 GW in microsecond duration pulses, with an effort underway to 
increase the beam power to 2.5 GW. To date the device has 
yielded an ri modulated electron beam power of 350 MW, with up 
to 50 MW coupled into waveguide. Several aspects of RKA opera- 
tion under investigation that affect RKA beam bunching efficiency 
and amplifier gain include cavity tuning, beam diameter, beam cur- 
rent, and input rf drive power, and the development of an output 
coupler that efficiently couples the microwave power from the low 
impedance beam into rectangular waveguide operating in the domi- 
nant mode. Current results from experimental testing and code 
modelling are presented. 5 refs., 5 figs. 


18254 (LA-UR-91-1426) Longitudinal tune-up of the SSC 
drift-tube and coupled cavity linac sections. Nath, S.; 
Neuschaefer, G. Los Alamos National Lab., NM (USA). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910505-8: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91011408. Source: OSTI; NTIS; INIS: GPO Dep. 

The drift-tube and coupled cavity sections of the SSC linac will 
accelerate H~ beam from 2.5 MeV to 70 MeV and from 70 MeV to 
600 MeV respectively. Two different procedures, namely the 
phase-scan method and the At-method, have been in use for set- 
ting rf phase and amplitude in existing linac structures. Applicability 
of these two techniques for longitudinal commissioning and subse- 
quent tuning are examined in context to the SSC linac sections. 4 
rets., 2 tabs. 


18255 (LA-UR-91-1429) Log-ratio circuit for beam position 
monitoring. Wells, F.D.; Gilpatrick, J.D.; Shafer, R.£.; Shurter, 
R.B. Los Alamos National Lab., NM (USA). [1991]. 4p. Sponsored 
by USDOE, Washington, DC (USA). DCE Contract W-7405-ENG- 
36. (CONF-910505—11: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conterence (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91011407. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The logarithmic ratio of the signal amplitudes from beam-position 
probe-electrodes provides a normalized real-time analog signal that 
is more linear in beam displacement than other signal-processing 
techniques for circular cross-section, beam-position monitors. This 
paper describes work being done to develop a log-ratio circuit us- 
ing an inexpensive, commercially available. logarithmic-response, 
integrated-circuit rf-amplifier. The circuit uses two amplifiers in a 
log (A) — log (B) = log (A/B) configuration to provide the logarith- 
mic ratio of the two rf input signals from the probe. The output is a 
real-time analog signal proportional to beam displacement. 4 refs. 
7 figs. 


18256 (LBL-29702) Shell hoop prestress generated by 
welding. Meuser, R.B. Lawrence Berkeley Lab., CA (USA). Mar 
1991. 8p. Sponsored by USDOE. Washington. DC (USA). DOE 
Contract ACO3-76SFO0098. (CONF-910340—8: 3. annual interna- 
tional industrial symposium on the super collider (IISSC), Atlanta, 


ERA Vol. 16, No. 7 365 





43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


GA (USA), 13-15 Mar 1991). Order Number DE91011892. Source: 
OSTI; NTIS; INIS: GPO Dep. 

For some magnet designs it is desirable to generate a prestress, 
approaching the yield strength, in the shell surrounding the yoke. If 
that prestress can be generated by weld shrinkage, then more ex- 
pensive methods of prestressing can be avoided. Shell-to-yoke 
friction can reduce the prestress, so it is desirable to minimize it. A 
quick-and-dirty test was performed to address these matters. While 
the scatter of the data was large, it appears that weld shrinkage 
can indeed generate the required prestress. The scatter was too 
large to give any information about the friction, however. The ex- 
periment raised more questions than it answered. 1 fig., 4 tabs. 


18257 (LIYaF-1510) Use of a selective laser ion source for 
short-lived holmium isotope production. Alkhazov, G.D. (and 
others); Batist, L.Kh.; Bykov, A.A. AN SSSR, Leningrad (USSR). 
Inst. Yadernoj Fiziki. 1989. 10p. (In Russian). Order Number 
DE91630534. Source: OST!; NTIS (US Sales Only); INIS. 

The first experiments on holmium isotope selective photoioniza- 
tion at the background of dysprosium and praseodymium isobars 
have been conducted in the Gatchina synchrocyclotron beam on- 
line with mass separator using a selective laser source. In case of 
ionization efficiency at the level of several per cent the amount of 
holmium isotopes in the mode of laser ionization increased by a 
tactor of 3.3 for high-spin state of 'S*Ho (T, 2=54s, J=9*) and by a 
factor of 2.4 for low-spin state (T,/;2=2.4 min, J=3*). The number 
of dysprosium and praseodymium nuclei in the sources investi- 
gated remained stable. 8 refs.; 2 figs. 


18258 Method of correcting eddy current magnetic fields in 
particle accelerator vacuum chambers. Danby, G.T.; Jackson, 
J.W. To Dept. of Energy. 19 Mar 1990. USA Patent patent applica- 
tion 7-502,589. 21p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-76CH00016. Order Number 
DE91011632. Source: OSTi; NTIS; GPO Dep. 

A method for correcting magnetic field aberrations produced by 
eddy currents induced in a particle accelerator vacuum chamber 
housing is provided wherein correction windings are attached to 
selected positions on the housing and the windings are energized 
by transformer action from secondary coils, which coils are induc- 
tively coupled to the poles of electro-magnets that are powered to 
confine the charged particle beam within a desired orbit as the 
charged particles are accelerated through the vacuum chamber by 
a particle-driving rf field. The power inductively coupled to the sec- 
ondary coils varies as a function of variations in the power supplied 
by the particle-accelerating rf field to a beam of particles acceler- 
ated through the vacuum chamber, so the current in the energized 
correction coils is effective to cancel eddy current flux fields that 
would otherwise be induced in the vacuum chamber by power vari- 
ations (dB/dt) in the particle beam. 


18259 (SAND-90-3051C) RADLAC II/SMILE pertormance 
with a magnetically insulated voltage adder. Shope, S.L. (San- 
dia National Labs., Albuquerque, NM (USA)); Mazarakis, M.G.; 
Frost, C.A.; Crist, C.E.; Poukey, J.W.; Prestwich, K.R.; Turman, 
B.N.; Struve, K.; Welch, D. Sandia National Labs., Albuquerque, 
NM (USA). [1991]. 4p. Sponsored by Department of Defense, 
Washington, DC (USA); USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. (CONF-910505-55: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91012013. Source: OSTI; NTIS; GPO Dep. 

A 12.5-m long Self Magnetically Insulated Transmission LinE 
(SMILE) that sums the voltages of 8, 2-MV pulse forming lines was 
installed in the RADLAC-II linear induction accelerator. The mag- 
netic insulation criteria was calculated using parapotential flow 
theory and found to agree with MAGIC simulations. High quality an- 
nular beams with G_ < 0.1 and a radius r, < 2 cm were measured 
for currents of 50-100-kA extracted from a magnetic immersed foil- 
less diode. These parameters were achieved with 11 to 15-MV 
accelerating voltages and 6 to 16-kG diode magnetic field. The ex- 
perimental results exceeded our design expectations and are in 
good agreement with code simulations. 6 refs., 6 figs., 1 tab. 
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18260 (SLAC—366) DEPOT database: Reference manual 
and user’s guide: An overview of the DEPOT database, includ- 
ing descriptions of the various subfiles and their elements and 
uses. Clancey, P.; Logg, C. Stantord Linear Accelerator Center, 
Menlo Park, CA (USA). Mar 1991. 129p. Sponsored by USDOE, 
Washington. DC (USA). DOE Contract AC03-76SF00515. Order 
Number DE91011763. Source: OSTI; NTIS; INIS; GPO Dep. 

DEPOT has been developed to provide tracking for the Stanford 
Linear Collider (SLC) control system equipment. For each piece of 
equipment entered into the database, complete location, service, 
maintenance, modification, certification, and radiation exposure 
histories can be maintained. To facilitate data entry accuracy, effi- 
ciency, and consistency, barcoding technology has been used 
extensively. DEPOT has been an important tool in improving the 
reliability of the microsystems controlling SLC. This document de- 
scribes the components of the DEPOT database, the elements in 
the database records, and the use of the supporting programs for 
entering data, searching the database, and producing reports from 
the information. 


18261 (SLAC-PUB-5310) The energy stabilization for the 
SLC scavenger beam. Hsu, lan; Browne, M.; Himel, T.; 
Humphrey, R.; Jobe, K.; Ross, M.; Pellegrin, J.L.; Seeman, J. 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). Aug 
1990. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO3-76SF00515. (CONF-9009123-70: 1990 Linear ac- 
celerator conference, Albuquerque, NM (USA), 9-14 Sep 1990). 
Order Number DE91011760. Source: OSTI; NTIS; INIS: GPO Dep. 

The energy of the SLC scavenger beam which is used to pro- 
duce positrons must be carefully maintained so that the beam can 
be transported through the collimators in the dispersive region of 
the extraction line which leads from the Linac to the positron tar- 
get. A feedforward control loop has been developed to compensate 
the energy fluctuations due to the beam intensity fluctuations. The 
loop detects the beam intensities in the damping rings and then 
calculates how much energy needs to be compensated due to 
beam loading effects. The energy is corrected by adjusting the 
acceleration phases of two sets of klystrons right before the extrac- 
tion. Because there is feedback loop using the same controls, their 
interaction needs to be carefully treated. This paper presents an 
overview of the feedforward algorithms. 3 figs. 


18262 (SLAC-PUB-5370) 3D numerical thermal stress anal- 
ysis of the high power target for the SLC Positron Source. 
Reuter, E.M.; Hodgson, J.A. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). May 1991. 3p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO3-76SF00515. (CONF- 
91050549: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conterence (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91012116. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The volumetrically nonuniform power deposition of the incident 
33 GeV electron beam in the SLC Positron Source Target is hy- 
pothesized to be the most likely cause target failure. The resultant 
pulsed temperature distributions are known to generate complicated 
stress fields with no known closed-form analytical solution. 3D finite 
element analyses of these temperature distributions and associated 
thermal stress fields in the new High Power Target are described 
here. Operational guidelines based on the results of these analyses 
combined with assumptions made about the fatigue characteristics 
of the exotic target material are proposed. 6 refs., 4 figs. 


18263 (SLAC-PUB-5533) Calculation of muon background 
in a 0.5 TeV linear collider. Keller, L.P. Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA). Apr 1991. 3p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO3-76SF00515. 
(CONF-9006267-30: 1990 DPF summer study on high energy 
physics, Snowmass, CO (USA), 25 Jun - 13 jul 1990). Order Num- 
ber DE91012112. Source: OSTI; NTIS; INIS; GPO Dep. 

For sources placed along a 250 GeV linac and final focus lattice, 
muons from Bethe-Heitler pair production are transported with a 
Monte Carlo ray-tracing program until they either range out or 
reach the collider experiment hall. For a muon source located at 
the entrance to the final focus, a system of toroid spoilers was de- 
signed which resulted in one muon in the detector per 3.6 x 10’ 





electrons impinging on the source. This is a factor of 150 improve- 
ment over the case when no spoilers are present. 4 refs., 3 figs. 


18264 (UCRL-JC—106836) High average power switching 
for linear accelerators. Di Capua, M.S. Lawrence Livermore Na- 
tional Lab., CA (USA). [1990]. 71p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9010352—1: Workshop on high average power switching (WHAPS), 
Livermore, CA (USA), 10-11 Oct 1990). Order Number 
DE91011525. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report summarizes the presentations and the findings of the 
Workshop on High Average Power Switching (WHAPS) that took 
place in Livermore, California, on October 10-11, 1990. The 
WHAPS discussed switching technologies that could meet require- 
ments that arise in applications of linear induction accelerators also 
known as induction linacs. Induction linacs require a switch that will 
hold-off 250 kV, conduct 30 kA for 150 to 200 ns, operate at 1 to 2 
kHz for several second bursts, have better than 1 ns jitter, and last 
in excess of 10° pulses. The workshop reviewed the state-of-the- 
art of Super-Emissive Cathode Switches, Magnetically Delayed 
Vacuum Switches and Solid State Switches and considered re- 
search and development steps that would allow these technologies 
to meet these requirements. 2 refs. 


4304 Storage Rings 
Refer also to citation(s) 18203, 18206, 18324 


18265 (ANL/CP-73044) APS storage ring vacuum system 
development. Niemann, R.C.; Benaroya, R.; Choi, M.; Dortwegt, 
R.J.; Ferry, R.; Goeppner, G.A.; Gonezy, J.D.; Krieger, C.; Howell, 
J.; Nielsen, R.W.; Roop, B.; Wehrle, R.B. Argonne National Lab., 
IL (USA). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-910505-44: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91011996. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Advanced Photon Source synchrotron radiation facility, un- 
der construction at the Argonne National Laboratory, incorporates a 
large ring for the storage of 7 GeV positrons for the generation of 
photon beams for the facility's materials research program. The 
Storage Ring's 1104 m circumference is divided into 40 sectors 
which contain vacuum, beam transport, control, rf and insertion de- 
vice systems. The vacuum system will operate at a pressure of 1 
nTorr and is fabricated trom aluminum. The system includes dis- 
tributed NeG pumping, photon absorbers with lumped pumping, 
beam position monitors, vacuum diagnostics and valving. An 
overview of the vacuum system design and details of selected de- 
velopment program results are presented. 5 refs. 


18266 (ANL/CP-73048) Fabrication and tests of prototype 
quadrupole magnets for the storage ring of the advanced pho- 
ton source. Kim, S.H.; Thompson, K.M.; Black, E.L.; Jagger, J.M. 
Argonne National Lab., IL (USA). [1991]. 3p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-910505—54: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91012001. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Prototype quadrupole magnets for the APS storage ring have 
been fabricated and tested. Mechanical stability of the magnet 
poles and acceptable field quality have been achieved. Geometries 
of the pole-end bevels have been studied in order to simplify the 
design of the magnet end-plate. The field saturation at different 
segments of the magnet has been measured to evaluate the mag- 
net efficiency. 3 refs., 4 figs., 2 tabs. 


18267 (ANL/CP-73049) UHV seal studies for the advanced 
photon source storage ring vacuum system. Gonczy, J.D.; 
Ferry, R.J.; Niemann, R.C.; Roop, B. Argonne National Lab., IL 
(USA). [1991]. 4p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (CONF-910505—48: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
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1991). Order Number DE91012000. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Advanced Photon Source (APS) Storage Ring Vacuum 
Chambers (SRVC) are constructed of aluminum. The chamber de- 
sign incorporates aiuminum alloy 2219-T87 Conflat flanges welded 
to an aluminum alloy 6063-T5 extruded chamber body. Vacuum 
connections to the aluminum Conflat chamber flanges are by 
means of 304 stainless steel Conflat flanges. To evaluate the Con- 
flat seal assemblies relative to vacuum bake cycles, a Conflat 
Bake Test Assembly (CBTA) was constructed, and thermal cycling 
tests were performed between room temperature and 150°C on 
both stainless steel to aluminum Conflat assemblies and aluminum 
to aluminum Conflat assemblies. A Helicoflex Bake Test Assembly 
(HBTA) was similarly constructed to evaluate Helicofiex seals. Both 
Conflat and Helicoflex seals were studied in a SRVC Sector String 
Test arrangement of five SRVC sections. The CBTA, HBTA and 
SRVC tests and their results are reported. 3 refs., 2 figs., 2 tabs. 


18268 (ANL/CP-—73052) Open loop compensation for the 
eddy current effect in the APS storage ring vacuum chamber. 
Chung, Y.; Bridges, J.; Emery, L.; Decker, G. Argonne National 
Lab., IL (USA). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-910505—45: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (USA), 6-9 May 
1991). Order Number DE91011997. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In the third generation synchrotron light sources, closed orbit sta- 
bilization against external vibrations is critical to ensure low 
emittance and high brightness. The Advanced Photon Source 
(APS) will use a large number (678) of correction magnets to cre- 
ate local bumps and to achieve global orbit stabilization. In this 
paper, we will present the result of the effort to counter the effect 
due to the finite inductance of the magnet and the eddy current in 
the 1/2 in.-thick aluminum storage ring vacuum chamber. The am- 
plitude attenuation and the phase shift of the correction magnet 
field inside the APS storage ring vacuum chamber were measured. 
A circuit to compensate for this effect was then inserted between 
the signal source and the magnet power supply. The amplitude 
was restored with an error of less than 20% of the source signal 
amplitude and the phase shift was reduced from 80° to 12° at 10 
Hz. Incorporation of this circuit in the closed loop feedback scheme 
and the resulting beneficial effect in the closed orbit stabilization 
will be discussed. 4 refs., 4 figs. 


18269 (ANL/CP-73087) Non-linear resonance studies at 
the Synchrotron Radiation Center, Stoughton, Wisconsin. 
Crosbie, E. (Argonne National Lab., IL (USA)); Bridges, J.; Cho, Y.; 
Ciarlette, D.; Kustom, R.; Liu, Y.; Teng, L.; Symon, K.; Trzeciak, W. 
Argonne National Lab., IL (USA). [1991]. 3p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-910505—28: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (USA), 6-9 May 1991). Order Number DE91011860. 
Source: OSTI; NTIS; GPO Dep. 

A single bunch is stored in ALADDIN at 800 MeV. The coherent 
oscillations produced by a fast kicker are recorded for each turn at 
two horizontal position detectors separated by 2/2 in phase. Dis- 
playing the recorded positions on horizontal and vertical axis 
produces a phase plot of the coherent motion. Resonances are 
produced by adding a controlled amount of sextupole field. The 
results are compared with computer simulations. To adequately de- 
scribe the behavior near unstable fixed points the finite size of the 
beam must be taken into account. 1 ref., 8 figs. 


18270 (ANUCP-73089) Vacuum chamber of the injector 
synchrotron for the Advanced Photon Source. Benaroya, R.; 
Dortwegt, R. Argonne National Lab., IL (USA). [1991]. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-910505—27: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91011859. Source: OSTI; NTIS; INIS; GPO Dep. 

The 40 chambers of the 368 m, 7-GeV injector synchrotron of 
the Advanced Photon Source are made from 1 mm-thick, 316LN 
Stainless steel tubing. Tubes are cold-drawn to an elliptical shape 
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with inside major and minor axes of 6 cm and 3.7 cm, respectively. 
This results in a thin metallic chamber without corrugations, which 
allows maximum beam space in the magnets and withstands atmo- 
spheric pressure. Sections of the chamber are bent to match the 
radius of curvature (33.3 m) of the beam over the entire effective 
length of the dipole magnets. A modified orbital welder is used to 
join sections of tubing. The chambers and the pumping system re- 
quired to achieve a pressure of 10-° Torr are described. A straight 
section of chamber tubing was tested under external pressure up 
to 60 psig. At 15 psig, the resulting deflection at the minor half axis 
was 0.2mm and a maximum compressive stress of 13,500 psi was 
measured. Tube deformation remained in the elastic region up to 
~38 psig. 4 refs., 2 figs. 


18271 (ANL/CP-73091) The Advanced Photon Source con- 
trol system. Knott, M.J.; McDowell, W.P.: Lenkszus, F.R.; 
Kraimer, M.R.; Arnold, N.D.; Daly, R.T.; Gunderson, G.R.; Cha, 
Ben-Chin K.; Anderson, M.D. Argonne National Lab., IL (USA). 
[1991]. 3p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-910505-25: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator 
conference (PAC), San Francisco, CA (USA), 6-9 May 1991). Or- 
der Number DE91011857. Source: OSTI; NTIS; GPO Dep. 

The Advanced Photon Source (APS), now under construction at 
Argonne National Laboratory (ANL), is a 7-GeV positron storage 
ring dedicated to research facilities using synchrotron radiation. 
This ring, along with its injection accelerators is to be controlled 
and monitored with a single, flexible and expandable control sys- 
tem. The control system must be capable of operating the APS 
storage ring alone, and in conjunction with its injector synchrotron 
for filling, as well as operating both storage ring and injection facili- 
ties as machines with separate missions. The control system 
design is based on the (now classic) precepts of high-performance 
workstations as operators consoles, distributed microprocessors to 
contro] equipment interfacing and preprocess data, and an 
interconnecting network. The current design includes about 45 dis- 
tributed microprocessors and five console systems, which may 
consist of one or more workstations. 6 refs., 2 figs. 


18272 (INIS-mf—12714, pp. 69-75) The projects of heavy ion 
accelerators. Hirao, Y. (National Inst. of Radiological Sciences, 
Chiba (Japan)). Japan Atomic Energy Research Inst., Tokyo 
(Japan). May 1990. 778p. (CONF-900156-: 2. international sympo- 
sium on advanced nuclear energy research - evolution by 
accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of the 
2nd international symposium on advanced nuclear energy re- 
search: Evolution by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Heavy ion beams are now applied to various research and 
application fields, and the accelerators for heavy ions are also di- 
versified depending on their purposes, such as tandem van de 
Graaff, linac, cyclotron, ring-cyclotron, synchrotron, cooler-ring, col- 
lider and their superconducting ones. The present state in these 
fields is outlined. Concerning the medical application of heavy ions 
in Japan, the facility named HIMAC is under construction now at 
the National Institute of Radiological Sciences. The original idea of 
the HIMAC (heavy ion medical accelerator in Chiba) Project was 
proposed at the High LET Radiotherapy Division in the US-Japan 
Cooperative Cancer Research Program in 1979 in Kyoto, Japan. In 
1983, the Japanese government decided to promote the ten-year 
strategy for cancer initiative, and the HIMAC Project also has been 
advanced along it. It is expected to be completed and to start the 
first clinical trial in 1993. The radiological effects of heavy ions on 
organic cells are well suitable to the medical treatment of cancer. 
The PIG and ECR ion sources, the RFQ and Alvarez injector 
linacs, the synchrotron, the beam delivery system, the treatment 
devices and the building are described. (K.1.). 


18273 (INIS-mf-12714, pp. 114-119) Materials science and 
technology by synchrotron radiation. Chikawa, J. (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)). Japan Atomic 
Energy Research Inst., Tokyo (Japan). May 1990. 778p. (CONF- 
900156-: 2. international symposium on advanced nuclear energy 
research - evolution by accelerators, Mito (Japan), 24-26 Jan 
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1990). In Proceedings of the 2nd international symposium on ad- 
vanced nuclear energy research: Evolution by accelerators. Order 
Number DE90520334. Source: OSTI: NTIS (US Sales Only); INIS. 
In the present paper, features of the Photon Factory, a facility for 
synchrotron research installed at the National Laboratory for High 
Energy Physics in Japan, are outlined, and then the impact of the 
advent of synchrotron radiation is discussed in relation to its 
outcome during the past seven years. Prospects for future develop- 
ment of synchrotron radiation are also presented. The facility 
consists of an injector linac to accelerate electrons up to 2.5 GeV 
and a ring to store the accelerated electrons in a closed orbit. in the 
Photon Factory, a 400m-long linac has been constructed for use 
as injector for both the Photon Factory and the TRISTAN electron- 
positron collider. The storage ring is operated at the same electron 
energy of 2.5 GeV. The present report also describes some appli- 
cations of synchrotron radiation, focusing on spectroscopy (X-ray 
fluorescence technique and time-resolved X-ray absorption spec- 
troscopy), diffraction and scattering (surface structure studies and 
protein crystallography), and photo-chemical processing. (N.K.). 


18274 (INIS-mf-12714, pp. 255-260) Injector system design 
of the 8 GeV synchrotron radiation facility (SPring-8). Harami, 


.’ T. (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 


Tokai Research Establishment); Yokomizo, H.; Ohtsuka, H. Japan 
Atomic Energy Research Inst., Tokyo (Japan). May 1990. 778p. 


-_ (CONF-900156—: 2. international symposium on advanced nuclear 
‘energy research - evolution by accelerators, Mito (Japan), 24-26 


Jan 1990). In Proceedings of the 2nd international symposium on 
advanced nuclear energy research: Evolution by accelerators. Or- 
der Number DE90520334. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The 8 GeV synchrotron radiation facility, named SPring-8, which 
will be constructed at Nishi-harima in Hyogo-ken, is designed 
jointly by JAERI (Japan Atomic Energy Research Institute) and 
RIKEN (institute of Physical and Chemical Research) under the su- 
pervision of Science and Technology Agency (STA) of the 
Japanese government. The facility provides photon in the X-ray 
and hard X-ray domains with high flux and high brilliance. The ma- 
jor characteristics of the storage ring are the low emittance and the 
large number of straight sections. Combining the low emittance 
beam with long insertion devices, several orders of magnitude im- 
provement in intensity and brightness are expected. The injector 
system of SPring-8 is composed of a linac and a synchrotron. Not 
only electrons but positrons can be accelerated by the linac. These 
particles are injected into the synchrotron and further accelerated 
to 8 GeV. (N.K.). 


18275 (INIS-mf-12714, pp. 261-266) Storage ring design of 
the 8 GeV synchrotron radiation tacility (SPring-8). Hara, M. 
(RIKEN-JAERI Synchrotron Radiation Facility Design Team, Tokyo 
(Japan)); Bc, S.H.; Motonaga, S. Japan Atomic Energy Research 
Inst., Tokyo (Japan). May 1990. 778p. (CONF-900156-: 2. interna- 
tional symposium on advanced nuclear energy research - evolution 
by accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of 
the 2nd international symposium on advanced nuclear energy re- 
search: Evolution by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In Japan, RIKEN (institute of Physical and Chemical Research) 
and JAERI (Japan Atomic Energy Research Institute) have orga- 
nized a joint design team and started a design study for an 8 GeV 
synchrotron radiation X-ray source. This paper outlines the status 
of the design study for the 8 GeV highly brilliant synchrotron radia- 
tion X-ray source ring named Super Photon Ring (SPring-8). The 
facility consists of a main storage ring, a full-energy injector 
booster synchrotron and a pre-injector 1 GeV linac. The injector 
linac and synchrotron are laid outside the storage ring because to 
permit the use of the linac and synchrotron not only as an injector 
but also as an electron or positron beam source. The purpose of 
the facility is to provide stable photon beams with high brilliance in 
the X-ray region. The energy of the stored electrons (positrons) is 
fixed at 8 GeV to fulfill the required condition using conventional 
type insertion devices. (N.K.). 


18276 (INIS-mf-12714, pp. 267-272) Research and develop- 
ment activity tor the construction of beam lines in spring-8 (a 





new 8GeV SR ring). Watanabe, Tsutomu (RIKEN-JAERI Syn- 
chrotron Radiation Facility Design Team, Tokyo (Japan)); Ohno, 
Hideo; Iwasaki, Hitoshi; Sasaki, Teikichi. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). May 1990. 778p. (CONF-900156—: 2. 
international symposium on advanced nuclear energy research - 
evolution by accelerators, Mito (Japan), 24-26 Jan 1990). In Pro- 
ceedings of the 2nd international symposium on advanced nuclear 
energy research: Evolution by accelerators. Order Number 
DE90520334. Source: OSTI; NTIS (US Sales Only); INIS. 

A research and development activity for a new large-scale syn- 
chrotron radiation facility started in Japan in 1987. The Institute of 
Physical and Chemical Research (RIKEN) and Japan Atomic En- 
ergy Research Institute (JAERI) have been participating this 
project. In particular, a joint team for this SR project was formed in 
1988 to perform efficient research and development activities in co- 
operation. The new facility is scheduled to be in normal operation 
in 1998. The maximum energy of the electron or positron beams in 
the storage ring (SPring-8) is planned to be 8 GeV. The present 
report particularly describes the beam line front-end, research and 
development of optical components, beam lines for radioactive ma- 
terials, insertion devices, activities of the atomic physics group, 
double focusing monochromator for macromolecular crystallogra- 
phy, preceding studies on magnetic and Compton scattering, 
EXAFS and XANES studies of biopolymers, studies on surface 
properties, and applications. (N.K.). 


18277 (INIS-mf-12714, pp. 273-279) JAERI storage ring 
JSR. Yokomizo, H. (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Harada, S.; 
Yanagida, K.; Yokoyama, M.; Nagai, T.; Suzuki, Y.; Mashiko, K.; 
Ishizaki, N.; Tayama, H. Japan Atomic Energy Research Inst., 
Tokyo (Japan). May 1990. 778p. (CONF-900156—: 2. international 
symposium on advanced nuclear energy research - evolution by 
accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of the 
2nd international symposium on advanced nuclear energy re- 
search: Evolution by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A design study for a next generation 8 GeV synchrotron radia- 
tion facility is in progress in Japan, and the Japan Atomic Energy 
Research Institute (JAERI) and Institute of Physical and Chemical 
Research (RIKEN) have join forces in this project. A compact elec- 
tron storage ring JSR has been under construction in the linac 
building in the Tokai Research Establishment of JAERI to serve for 
studies of various kind of accelerator technologies, examination of 
insertion devices and beam monitors, and training of young 
researchers. This paper describes the lattice design, injection sys- 
tem, magnets, vacuum system, RF system, control system and 
beam monitors and presents some operation results regarding the 
electron beam injection and storage. The JSR is presently in good 
condition concerning it’s fundamental functions such as injection, 
storage at around 150 MeV and 300 MeV, and acceleration from 
150 MeV and 300 MeV. Photon induced gas desorption is still 
large because the vacuum chamber has not been aged heavily by 
synchrotron radiation. (N.K.). 


18278 (INIS-mf—12714, pp. 280-285) Photon factory acceler- 
ator status and activities. Asami, Akira (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)); Kobayakawa, Hisashi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). May 1990. 
778p. (CONF-900156—: 2. international symposium on advanced 
nuclear energy research - evolution by accelerators, Mito (Japan), 
24-26 Jan 1990). In Proceedings of the 2nd international sympo- 
sium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The present report addresses the Photon Factory, a user-based 
facility for synchrotron-radiation research at the National Laboratory 
for High Energy Physics (KEK) in Japan. It consists of a 2.5 GeV 
storage ring and an electron-positron linac. Its construction started 
in 1978 and the accelerators were commissioned in 1982. The 
Photon Factory storage ring is a dedicated synchrotron-radiation 
source with a critical photon energy of 4 keV. There are 23 spaces 
in which front-ends (beamlines) can be installed for introducing syn- 
chrotron radiation into the experimental hall. Twenty front-ends are 
available for user experiments. The report particularly describes the 
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status of the linac and the storage ring, focusing on major features 
of the linac operation and storage ring operation. The recent im- 
provements are then outlined, focusing on positron beam injection 
and operation, improvement of the high-power pulsed klystron, 
monitor and control system, daily drift of the light axis, and opera- 
tion of the new superconducting vertical wiggler. The accelerator 
activities are then described, centering on the test linac and a plan 
to use the TRISTAN MR as a synchrotron radiation source. (N.K.). 


18279 (INIS-mf—12714, pp. 308-313) Present status of stor- 
age ring free electron laser experiment at ETL. Yamazaki, T. 
(Electrotechnical Lab., Tsukuba, Ibaraki (Japan)); Yamada, K.; 
Sugiyama, T.; Tomimasu, T.; Mikado, T.; Chiwaki, M.; Suzuki, R.; 
Ohgaki, H. Japan Atomic Energy Research Inst., Tokyo (Japan). 
May 1990. 778p. (CONF-900156-—: 2. international symposium on 
advanced nuclear energy research - evolution by accelerators, Mito 
(Japan), 24-26 Jan 1990). In Proceedings of the 2nd international 
symposium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Free electron laser (FEL) is now receiving great attention be- 
cause of its ability to achieve a high peak power. The present 
report addresses the ETL-SRFEL (storage-ring FEL) project, which 
aims at oscillation at around 590 nm with electron-beam energy 
240 MeV. Studies on three major elements (FEL device, electron 
beam, and optical cavity) have been carried out, and the FEL-gain 
measurement is now in progress. Though the maximum gain ob- 
tained so for is 1 x 10-4, the gain can increase with electron-beam 
current in the region of a few mA. The report particularly deals with 
the optical klystron (OK), focusing on ETL-OK, spontaneous emis- 
sion, and FEL gain. Electron beam characteristics are discussed in 
relation to the energy spread, beam size, RF-KO, and Landau cav- 
ity. The optical cavity loss and FEL gain measurement are also 
described. The ETL-OK has been successfully constructed and 
modified to be much more effective than a usual undulator, though 
some improvements in the ring are still necessary. (N.K.). 


18280 (JAERI-M—90-124) Design of a lattice for JAERI stor- 
age ring (JSR). Harada, Shunji (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Yokomizo, Hideaki; Yanagida, Kenichi. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Aug 1990. 60p. (In Japanese). Order 
Number DE91772112. Source: OSTI; NTIS (US Sales Only); INIS. 

The new 8GeV synchrotron radiation facility (SPring-8) is planned 
to be constructed in Japan, and our institute (JAERI) are involved 
in this project with RIKEN. A compact electron storage ring JSR 
has been constructed in JAERI in order to study various kind of ac- 
celerator technologies, to test some devices such as the insertion 
devices and the beam monitors, and to train young researchers. 
The ring size is limited by the available space of a linac building, 
so that the circumference of JSR becomes 20.546 m. However, 
even in this small ring, one straight section with the length of ~1.5 
m, where the dispersion is free, is provided for the insertion device 
study. JSR takes Chasman-Green lattice with a superperiodicity of 
three. JSR is possible not only to suppress the dispersion but also 
to leave it on the long straight section. An electron beam from a 
linac is accepted into JSR in any operating modes. (author). 


18281 (JAERI-M-90-229) QAD-SOR: an interactive shield- 
ing calculation code for high energy electron accelerators. 
Sasamoto, Nobuo (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Kurosaka, Norio. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Jan 1991. 
67p. (in Japanese). Order Number DE91780246. Source: OSTI; 
NTIS (US Sales Only): INIS. 

QAD-SOR, an interactive code of personal computer version is 
developed for shielding design of high energy electron accelerators, 
starting from the point kernel shielding code QAD-CG. kt calculates 
dose equivalent values around accelerator shields of complicated 
geometry and results are graphically displayed. This report gives 
detailed descriptions about how to use QAD-SOR code. (author). 


18282 (KEK-90-13) The PS collider design report, 2. Chiba, 
J. (and others); Hiramatsu, S.; Kumagai, N. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Sep 1990. 126p. Order 
Number DE91780370. Source: OSTI: NTIS (US Sales Only); INIS. 
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This is the second design report of the KEK PS collider, which 
accelerates and collides various ions from proton to gold at the en- 
ergy of 4-7GeV/u with a luminosity of 10*cm~-*s—'. This report 
includes a new high ~+; lattice design and detail examinations on 
the beam blow-up due to intrabeam scattering. The PS collider 
consists of two race-track rings intersecting at two collision points. 
The crossing angle at the each collision points is 3.6 degrees. The 
basic concepts of the design are as follows; (1) As an injector of 
the PSC, the present KEK 12-GeV proton synchrotron can be used 
efficiency with small modifications, which make it possible to time- 
share proton and heavy-ion acceleration. (2) The PS collider 
consists of two rings with superconducting dipole magnets and nor- 
mal conducting quadrupole magnets. The circumference of the 
each ring is approximately 280 m and the rings are placed in the 
present East Experimental Hall. (3) Two collision schemes are pos- 
sible. One is a head-on collision with bunched beams and the 
other a small crossing angle collision with coasting beams. In this 
design, the coasting beams collision scheme was chosen. This is 
mainly because of the technical difficulty of bunch-shortening and 
emittance blow-up due to intrabeam scattering in the bunched 
beam collision scheme. (author). 


18283 (LA-UR-91-1358) Observation and analysis of time- 
dependent closed orbit motion in the LAMPF Proton Storage 
Ring. Hutson, R.L.; Fitzgerald, D.H.; Macek, R.J. Los Alamos Na- 
tional Lab., NM (USA). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910505-17: 1991 institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91011419. Source: OST]; 
NTIS; INIS; GPO Dep. 

When the stored beam is artificially offset in a section of the 
LAMPF Proton Storage Ring by changing selected ring dipole 
strengths, there is evidence for a small time dependence of the off- 
set during the course of beam injection. A complete discussion of 
the time dependence of orbit offsets should take into account at 
least the following possibilities: (1) correlations between the injec- 
tion timing pattern and ring dipole field ripple, (2) correlations 
between the injection timing pattern and changes of beam position 
monitor characteristics, and (3) growth of space-charge effects as 
the number of stored protons increases. Since there is no a priori 
reason to expect the correlations mentioned, we have analyzed the 
observed time dependence of the beam offset in terms of space- 
charge effects only, although the other possible causes cannot be 
ruled out. The buildup of circulating charge during proton injection 
leads to a shift of the betatron tune of individual protons because 
of space-charge forces; this shift can cause a change of the indi- 
vidual proton closed-orbit positions, and consequently a change in 
the position of the beam as a whole. At the end of a PSR injection 
cycle there are approximately 2.5 x 10'° protons stored in the 
ring. The observed time dependence of the beam offset indicates a 
horizontal-plane tune shift of —0.03 + 0.02; this is consistent with 
a theoretical estimate of a maximum expected space-charge tune 
shift of —0.09 when 2.5 x 10'° protons are stored in the ring. 3 
refs., 4 figs. 


18284 (LBL-PUB-5303) An asymmetric B factory based on 
PEP: Conceptual design report. Lawrence Berkeley Lab., CA 
(USA); Stanford Linear Accelerator Center, Menlo Park, CA (USA); 
California Inst. of Tech., Pasadena, CA (USA); Lawrence Livermore 
National Lab., CA (USA). Feb 1991. 496p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00098 
;AC03-76SF00515 ;ACO3-81ER40050 ;W-7405-ENG-48 ;AS03- 
76ER70285. (SLAC-372;CALT-68-1715;UCRL-ID-106426). Order 
Number DE91010911. Source: OSTI; NTIS; INIS; GPO Dep. 

In this report we describe a design for a high-luminosity Asym- 
metric B Factory to be built in the PEP tunnel on the SLAC site. 
This proposal, a collaborative effort SLAC, LBL, and LLNL, is the 
culmination of more than two years of effort aimed at the design 
and construction of an asymmetric e*e~ collider capable of achiev- 
ing a luminosity of L = 3 x 10° cm-* s—'. The configuration 
adopted utilizes two storage rings, and electron ring operating at 9 
GeV and a positron ring at 3.1 GeV, each with a circumference of 
2200 m. The high-energy ring is an upgrade of the PEP storage 
ring at SLAC; all PEP magnets and most power supplies will be 
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reused. The upgrade consists primarily of replacing the PEP 
vacuum chamber and RF system with newly designed versions op- 
timized for the high-current environment of the B Factory. The 
low-energy ring will be newly constructed and will be situated atop 
the high-energy ring in the PEP tunnel. Utilities already installed in 
the PEP tunnel are largely sufficient to operate the two B Factory 
storage rings. 


18285 (SLAC-PUB-5477) Properties of the longitudinal 
equilibrium distribution in a storage ring. Ziemann, V. Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). May 1991. 3p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. (CONF-910505-36: 1991 Institute of Electrical 
and Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991). Order Number 
DE91012115. Source: OSTI; NTIS; INIS; GPO Dep. 

General properties of the longitudinal equilibrium distribution of a 
simple model storage ring are discussed using a mapping algo- 
rithm for means and correlations of a Gaussian distribution 
function. The maps for synchrotron oscillations, stochastic excita- 
tion, radiation damping and a general localized perturbation are 
calculated analytically. The fixed point of the concatenated maps is 
used to characterize the equilibrium distribution. 2 refs. 


18286 (UCRL-JC—105594) Vacuum design for a supercon- 
ducting mini-collider. Barletta, W.A. (Lawrence Livermore 
National Lab., CA (USA)); Monteiro, S. Lawrence Livermore Na- 
tional Lab., CA (USA). 9 Apr 1991. 4p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
910505-34: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91011964. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The phi factory (Superconducting Mini-Collider or SMC) 
proposed for construction at UCLA is a single storage ring with cir- 
culating currents of 2 A each of electrons and positrons. The small 
circumference exacerbates the difficulties of handling the gas load 
due to photo-desorption from the chamber walls. We analyze the 
vacuum system for the phi factory to specify design choices. 7 
rets., 6 figs., 1 tab. 


18287 (UCRL-JC—105595) Vacuum system of the high en- 
ergy ring of an asymmetric B-tactory based on PEP. Barletta, 
W.A. (Lawrence Livermore National Lab., CA (USA)); Calderon, 
M.O.; Wong, R.; Jenkins, T.M. Lawrence Livermore National Lab.., 
CA (USA); Stanford Linear Accelerator Center, Menio Park, CA 
(USA). 7 May 1991. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48 ;AC03-76SF00515. (CONF- 
910505—37: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(USA), 6-9 May 1991). Order Number DE91011968. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The multi-ampere currents required for high luminosity operation 
of an asymmetric B factory leads to extremely stressing require- 
ments on a vacuum system suitable for maintaining long beam-gas 
lifetimes and acceptable background levels in the detector. We 
present the design for a Cu alloy vacuum chamber and its associ- 
ated pumping system for the 9 GeV electron storage ring of the 
proposed B factory based on PEP. The excellent thermal and 
photo-desorption properties of Cu allows handling the high proton 
flux in a conventional, single chamber design with distributed ion 
pumps. The x-ray opacity of the Cu is sufficiently high that no addi- 
tional lead shielding is necessary to protect the dipoles from the 
intense synchrotron radiation generated by the beam. The design 
allows chamber commissioning in <500 hr of operation. 5 refs., 3 
figs., 2 tabs. 
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Refer also to citation(s) 16413, 16433, 16438, 16998, 17799, 
17825, 18150, 18161, 18611, 18820, 18997, 19000, 19010, 19018, 
19073, 19077, 19088, 19277, 19357, 19362, 19364, 19366 





18288 (BNL-44219) [The feasibility of constructing an 
Accordion Liquid Argon calorimeter for RHIC]: Foreign trip re- 
port, March 5-12, 1991. Lissauer, D. Brookhaven National Lab.., 
Upton, NY (USA). 5 Apr 1991. 4p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC02-76CH00016. Order Number 
DE91010780. Source: OSTI; NTIS; GPO Dep. 

The main purpose of the trip to CERN was to investigate the 
feasibility of constructing an Accordion Liquid Argon calorimeter for 
RHIC. We had extensive discussion with the Accordion collabora- 
tion at CERN which is designing a similar calorimeter for LHC. We 
looked into new Si detector readout systems and reviewed 
progress on the Helios analysis. 


18289 (BNL-52281) The enriched chromium neutrino 
source for GALLEX. Hartmann, F.X.; Hahn, R.L. Brookhaven Na- 
tional Lab., Upton, NY (USA). 18 Jan 1991. 67p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
Order Number DE91010298. Source: OSTI; NTIS; INIS; GPO Dep. 

The preparation and study of an intense source of neutrinos in 
the form of neutron irradiated materials which are enriched in Cr- 
50 for use in the GALLEX solar neutrino experiment are discussed. 
Chromyl fluoride gas is enriched in the Cr-50 isotope by gas cen- 
triftugation and subsequently converted to a very stable form of 
chromium oxide. The results of neutron activation analyses of such 
chromium samples indicate low levels of any long-lived activities, 
but show that short-lived activities, in particular Na-24, may be of 
concern. These results show that irradiating chromium oxide en- 
riched in Cr-50 is preferable to irradiating either natural chromium 
or argon gas as a means of producing a neutrino source to cali- 
brate the GALLEX detector. These results of the impurity level 
analysis of the enriched chromyl fluoride gas and its conversion to 
the oxide are also of interest to work in progress by other mem- 
bers of the Collaboration investigating an alternative conversion of 
the enriched gas to chromium metal. 35 refs., 12 figs., 5 tabs. 


18290 (BONN-IR-90-59) Development of the first triggering 
stage for the forward drift chambers of the ZEUS detector. 
Mass, A. Bonn Univ. (Germany, F.R.). Physikalisches Inst.; Bonn 
Univ. (Germany, F.R.). Mathematisch-Naturwissenschaftliche 
Fakultaet. Dec 1990. 100p. (in German). Order Number 
DE91782336. Source: OSTI; NTIS (US Sales Only); INIS. 

A concept is introduced to include the forward drift chambers 
(FTD) of the ZEUS detector into the First Level Trigger (FLT). The 
algorithem bases on the reconstruction of track points called dia- 
monds in two chambers (FTD 1 and 3). A coincidence method is 
used to focus on tracks coming from interaction point. The coinci- 
dence domain in FTD3 has been set up such that 500 MeV tracks 
from interaction point are recognized. It is possible to extend the 
trigger algorithem to combine central and forward drift chamber 
track information. The FTD drifttimes are distributed over 4 Bunch 
Crossings (BC) after the event. The General-First-Level-Trigger- 
Box requires that an event is not longer accepted than 3 BC’s. A 
sophisticated method is shown to create cellhits in order to reach 
this goal. A supplementary process is introduced to use the time 
information of all cellhits in one event to issue its time origin. This 
method accepts an event 1.2 BC’s in average. (orig.). 


18291 (CEA-R-5539) Study and development of a spec- 
trometer with Compton suppression and gamma coincidence 
counting. Masse, D. CEA Centre d’Etudes de Bruyeres-le-Chatel, 
91 (France). Oct 1990. 150p. (in French). Order Number 
DE91773623. Source: OSTI; NTIS (US Sales Only). 

This paper presents the characteristics of a spectrometer con- 
sisting of a Ge detector surrounded by a Nal(T1) detector that can 
operate in Compton-suppression and gamma-gamma coincidence 
modes. The criteria that led to this measurement configuration are 
discussed and the spectrometer performances are shown for ©°Co 
and '57Cs gamma-ray sources. The results for the measurement of 
1891; (Compton suppression) and for the measurement of '°'Rh 
(gamma-gamma coincidence) in the presence of other radioiso- 
topes are given. ®°Rb and '5Ag isotopes are also measured with 
this spectrometer. 


18292 (CEA-R-5540) Modeling of electron and ion kinetics 
in cylindrical proportional counters. Peres, |. CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Inst. de 
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Protection et de Surete Nucleaire; Toulouse-3 Univ., 31 (France). 
Apr 1990. 210p. (in French). Order Number DE91773617. Source: 
OSTI; NTIS (US Sales Only). 

Numerical simulations were performed to study the operating 
mode of cylindrical proportional counters submitted to irradiation. 
Such counters are used in astrophysics, high energy physics and 
microdosimetry. The choice of the filling gas was restricted to ar- 
gon, methane and their mixtures, in order to allow us to compare 
our numerical values to experimental results from the literature. 
The charged particle kinetics in the gaseous volume of the counter 
were studied by two numerical methods: The electron transport pa- 
rameters were determined by microscopic calculations. These 
calculations also showed that electrons and the applied electric 
field were not in equilibrium in such geometries. The values 
obtained for the ionization coefficient were used to estimate the ef- 
fects of the non-equilibrium phenomena on the theoretical value of 
the counter gas gain. A macroscopic modelling of the electron and 
ion transport was used to study the electron avalanche induced by 
a particle crossing the counter. In particular, the consequences of 
the appearance of the space charge effect on the gas gain value 
and on the current pulses were studied as a function of the operat- 
ing conditions of the counter. 


18293 (CNIC—00319) A scintillation detector tor measuring 
inert gas beta rays. Shi Hengchang (Xian Nuclear Instrument 
Factory, SN (China)); Yu Yunchang. China Nuclear information 
Centre, Beijing, BJ (China). Oct 1989. 5p. (In Chinese). (XNIF— 
0001.). Order Number DE91630700. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The inert gas beta ray scintillation detector, which is made of 
organic high polymers as the base and coated with compact fluo- 
rescence materials, is a lower energy scintillation detector. It can 
be used in the nuclear power plant and radioactive fields as a 
lower energy monitor to detect inert gas beta rays. Under the con- 
ditions of time constant 10 minutes, confidence level is 99.7% (3c), 
the intensity of gamma rays 2.6 x 10~” C/kg (©°Co), and the mini- 
mum detectable concentration (MDC) of this detector for *Xe 1.2 
Ba/L. The measuring range for 'S>Xe is 11.1 ~ 3.7 x 10* Ba/L. Af- 
ter a special measure is taken, the device is able to withstand 3 x 
105 Pa gauge pressure. In the loss-of-cooolant-accident, it can pre- 
vent the radioactive gas of the detector from leaking. This detector 
is easier to be manufactured and decontaminated. 


18294 (CNIC—00380) HL-1 tokamak data acquisition sys- 
tem and its initial application in the physical experiment. Deng 
Huichen (Southwest inst. of Physics, Leshan, SC (China)); Fu Bo; 
Dong Jiafu. China Nuclear information Centre, Beijing, BU (China). 
Nov 1989. 8p. (in Chinese). (SIP-—0038.). Order Number 
DE91630701. Source: OSTI; NTIS (US Sales Only); INIS. 

A HL-1 tokamak data acquisition system has been developed 
and has been used in the physical experiment. The hardware and 
software configuration of the system, as well as the typical ac- 
quired data in the HL-1 experiment are introduced. 


18295 (DESY-90-136) Calorimetry at the LHC. Colas, J. 
(Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules); Repellin, J.P.; Virdee, T.S.; Kianner, R. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, F.R.). Nov 
1990. 52p. (CONF-9010291-: Large Hadron Collider (LHC) work- 
shop: physics and instrumentation, Aachen (Germany, F.R.), 4-9 
Oct 1990; LAPP-EXP-90.11; LAL-90.68; IC/HEP-90/11). Order 
Number DE91768985. Source: OSTI; NTIS (US Sales Only); INIS. 

The Calorimeter Working Group of this workshop was formed in 
April 1990. In order to define the performance criteria necessary 
for the extraction of the physics signals, usually in the presence of 
large backgrounds, the subgroup ‘Physics versus Calorimeter Per- 
formance’ convened by J.P. Repellin, worked closely with the 
Physics Working Group. This work is summarized in section 1. The 
Calorimeter Working Group devoted much time to the evaluation of 
the different calorimeter techniques with a view of their use at lumi- 
nosities of 10° cm-* s-' and higher. We present here a 
summary of the contributions made by a large number of people 
during the last six months. At the first working group meeting in 
April, subgroups for the different techniques were formed. The sub- 
groups met independently and reported regularly at the working 
group meetings and finally during the first three days of the 
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Aachen Workshop. Section 2 summarizes this work and short con- 
clusions are given at the end of each of the sub-sections dealing 
with the individual calorimeter techniques. Section 2 also briefly 
summarizes the performance parameters relevant for the front-end 
electronics chain and recalls the radiation levels that the calorime- 
ters will have to stand. (orig/HSI). 


18296 (DESY-—90-163) Length of calorimeters and effect of 
absorbers in front of calorimeters. Krueger, J. (Hamburg Univ. 
(Germany, F.R.). 2. Inst. fuer Experimentalphysik). ZEUS Calorime- 
ter Group. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.). Dec 1990. 15p. (CONF-9010291—-: Large Hadron 
Collider (LHC) workshop: physics and instrumentation, Aachen 
(Germany, F.R.), 4-9 Oct 1990). Order Number DE91782340. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A detailed analysis of the longitudinal hadron shower develop- 
ment was performed with the longitudinally finely segmented WA78 
calorimeter at CERN (5-210 GeV). The shower containment stud- 
ies allow an optimization of the depth of hadron calorimeters and a 
reasonable extrapolation for particles and jets to very high energies 
(x 1 TeV). The effect of material in front of calorimeters for 
hadrons, electrons and jets was studied systematically with the 
ZEUS forward calorimeter prototype at CERN at energies from 0.5 
to 100 GeV. (orig.). 


18297 (DESY-90-165) Production and detection of light 
bosons using optical resonators. Hoogeveen, F. (Hannover 
Univ. (Germany, F.R.). Inst. fuer Theoretische Physik); Ziegen- 
hagen, T. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.). Nov 1990. 30p. (ITP/UH-5/1990). Order Number 
DE91782339. Source: OSTI; NTIS (US Sales Only); INIS. 

Experiments looking for light spin zero particles using the 'shin- 
ing light through walls’ technique can be improved by enclosing the 
light in an optical resonator. In this paper we analyze this tech- 
nique. The effect of using cavities factorizes into a gainfactor for 
both the emitting and the receiving cavity and a modecoupling con- 
stant. The gain factor only depends on the optical quality of the 
two cavities, whereas the modecoupling constant depends, but not 
sensitively, in a calculable way on the geometry, axion mass and 
magnetic fields used. An increase in sensitivity by a factor 10 in 
the axion photon coupling constant is within reach. (orig.). 


18298 (DESY-F35—90-03) Impact of magnetic fields on the 
response behaviour of an uranium-scintillator-calorimeter. 
Mainusch, J. (Hamburg Univ. (Germany, F.R.). 2. Inst. fuer Ex- 
perimentalphysik). Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.); Hamburg Univ. (Germany, F.R.). Fach- 
bereich 12 - Physik. Oct 1990. 61p. (In German). Order Number 
DE91782490. Source: OSTI; NTIS (US Sales Only); INIS. 

For an examination of the signals of the ZEUS calorimeter, an 
uranium-scintillator calorimeter has been built in cooperation with 
Toronto University in Canada. This calorimeter very largely corre- 
sponds to an HAC1 section of the ZEUS calorimeter. The 
measurements in the magnetic fie’ were done perpendicular to 
the incoming beam at field strengths of 0.01 Tesla up to 1.4 Tesla, 
with electrons of 1-6 GeV. in addition, the magnetic field impact on 
the signal of the uranium radioactivity was measured. An LED sig- 
nal was used to check and verity sufficient shielding of the photo 
tubes against magnetic field effects. It was possible to keep ampli- 
fication changes to less than 0.1%. (orig/DG). 


18299 (DOE/ER/61033—1) Scintillation materials for medi- 
cal applications: Progress report, July 1, 1990—January 30, 
1991. Lempicki, A.; Wojtowicz, A.J.; Berman, E. Boston Univ., MA 
(USA). Dept. of Chemistry. [1991]. 28p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-90ER61033. Order 
Number DE91011022. Source: OSTI; NTIS; INIS; GPO Dep. 

This report covers the first seven months of the first year of our 
work under the above Grant. As such, it is rather preliminary. We 
shall describe the concrete steps taken to implement the program. 
In Section 2 we shall describe the progress towards the develop- 
ment of the instrumentation and facilities needed to conduct the 
work and the materials which have been acquired. in Section 3 we 
shall give an account on preliminary measurements which have 
already been made as well as some calculations aimed at inter- 
preting experimental results. Additionally we have undertaken to 
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expand our general way of thinking about the problem of improving 
scintillator materials. This subject is covered in the Appendix 
Scintillator Research, which is an evolving document, not to be re- 
garded as finished. In fact the last section cannot be finished in 
time for this Report. We believe it serves the dual purpose of artic- 
ulating the research goals and priorities for our own purposes and 
at the same time to communicating them to our sponsor. 6 refs., 
14 figs., 5 tabs. 


18300 (EGG—10617-4113) Warm liquid calorimeter design 
derived trom engineering baseline concepts. Ballinger, T.; De- 
beling, A. EG and G Energy Measurements, Inc., Pleasanton, CA 
(USA). [1991]. 12p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC08-88NV10617. (CONF-910340-5: Inter- 
national industrial symposium on the super collider, Atlanta, GA 
(USA), 13-15 Mar 1991). Order Number DE91010768. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A systematic engineering study was conducted to quantitatively 
evaluate the feasibility of using the Warm Liquid Calorimeter (WLC) 
concept at the Superconducting Super Collider (SSC). The primary 
baseline constraints were that each detector module could not ex- 
ceed 20 tons, and that the main support structure plus detector 
modules ‘could be assembled after emplacement of the outer mag- 
netic coil. A systematic approach was developed that required a 
feedback loop to optimize the efficiency of the finite element 
structural analysis, assembly procedures, and hermeticity consider- 
ations. This approach and the results of the study are presented. 3 
refs., 9 figs. 


18301 (EGG—10617-5080) Signal processing for low light 
level, high precision charge coupled device (CCD) imaging. 
McCurnin, T.W. (EG and G Energy Measurements, Inc., Los 
Alamos, NM (USA). Los Alamos Operations); Schooley, L.C.; 
Sims, G.R. EG and G Energy Measurements, Inc., Los Alamos, 
NM (USA). Los Alamos Operations. [1991]. 16p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC08-88NV10617. 
(CONF-910294-2: Society of Photo-optical Instrumentation Engi- 
neers (SPIE) symposium on electronic imaging science and 
technology, San Jose, CA (USA), 25 Feb - 1 mar 1991). Order 
Number DE91010771. Source: OSTI; NTIS; GPO Dep. 

Modern charge coupled imaging devices (CCDs) have been de- 
scribed by one authority in the field as ideal visible light detectors. 
This characterization is the result of the unique combination of 
CCD attributes that include low readout noise, large linear dynamic 
range, relatively high quantum efficiencies, excellent charge trans- 
fer efficiency, wide spectral response and geometric stability. 
Recent advancements include development of much higher resolu- 
tion devices, dramatic increases in device output gain and 
development of large array devices that feature fast readout capa- 
bility. Signal processing techniques applicable to CCDs have been 
developed, analyzed and reported by a number of workers in the 
field. In this paper, we compare the techniques that have been 
reported in a single document. The processing schemes are com- 
pared on an equal basis in regard to their ability to process desired 
signals in the presence of additive noise. Practical aspects limiting 
the use of the individual techniques are also discussed. The em- 
phasis in this paper is techniques that minimize processing time. In 
that regard, the emphasis is on fully utilizing the readout cycle to 
process signals with no additional overhead for settling of filters 
from the previous pixel. 10 rets., 7 figs., 3 tabs. 


18302 (FNAL-TM-1720) Jet energy resolution of the SDC 
detector. Para, A. (Fermi National Accelerator Lab., Batavia, IL 
(USA)); Beretvas, A.; Denisenko, K.; Denisenko, N.; Green, D.; 
Yeh, G.P.; Wu, W.; Iso, H. Fermi National Accelerator Lab., 
Batavia, IL (USA). 6 Dec 1990. 47p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO02-76CH03000. (SDC— 
90-00149(1990)). Order Number DE91011249. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We have answered the PAC question (“Demonstrate the jet en- 
ergy resolution of your proposed detector by studying decays Z — 
jet + jet and Z’ — jet + jet, Mz = 1 TeV.") using a general program 
called SSCSIM. This program is a tool for investigating simple 
questions involving the relations between detector parameters and 
physics capabilities of a detector. A different package called ANL- 
SIM developed by our colleagues at Argonne has also been used 





to answer this question. The results as expected are very similar. 
In this note we will try to document our procedures. Our tentative 
conclusion from this study is that physics induced effects, out-of- 
cone fluctuations and underlying event fluctuations, dominate the 
resolution. Pushing the detector performance to the limits of tech- 
nology improves the effective resolution by at most 20%. 20 refs., 
6 figs., 5 tabs. 


18303 (INCT—2064/3/D/B) Analysis of mathematical models 
of radioisotope gauges. Urbanski, P. Institute of Nuclear Chem- 
istry and Technology, Warsaw (Poland). 1988. 83p. (in Polish). 
Order Number DE91630854. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Radioisotope gauges as industrial sensors were briefly reviewed. 
Regression models of instruments based on various principles de- 
veloped in Institute of Nuclear Research and Institute of Nuclear 
Chemistry and Technology were analysed and their mathematical 
models assessed. It was found that for one - dimensional models 
the lowest value of standard error of estimate was achieved when 
calibration procedure was modelled by logarithmic function. Mathe- 
matical expressions for variance and mean value of intrinsic error 
for linear and non - linear one - as well as for multi - dimensional 
models of radioisotope gauges were derived. A conclusion was 
drawn that optimal mode! of calibration procedure determined by 
regression analysis method not always corresponds to the mini- 
mum value of the intrinsic error variance. Influence of cutting off of 
probability distribution function of measured quantity and its error at 
the lower upper limit of measurement range on variance and mean 
value of intrinsic error was evaluated. Feasibility study for applica- 
tion of some aspects of Shannon's information theory for 
evaluation of mathematical models of radioisotope gauges was 
accomplished. Its usefulness for complex evaluation of multidimen- 
sional models was confirmed. 105 rets. (author). 


18304 (INIS-mf-12714, pp. 128-140) The future of the accel 
erator mass spectrometry of rare long-lived radioactive 


isotopes. Litherland, A.E. (Toronto Univ., ON (Canada)). Japan 


Atomic Energy Research Inst., Tokyo (Japan). May 1990. 778p. 
(CONF-900156-—: 2. international symposium on advanced nuclear 
energy research - evolution by accelerators, Mito (Japan), 24-26 
Jan 1990). In Proceedings of the 2nd international symposium on 
advanced nuclear energy research: Evolution by accelerators. Or- 
der Number DE90520334. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Accelerators, originally designed for nuclear physics, can be 
added to mass spectrometric apparatus to increase the sensitivity 
so that isotope ratios in the range 10-'* to 10—-'5 can be measured 
routinely. This significant improvement of high-sensitivity mass 
spectrometry has been called Accelerator Mass Spectrometry. The 
present article addresses the basic principles of accelerator mass 
spectrometry and some recent applications which show its versatil- 
ity. In particular, it is noted that accelerator mass spectrometry 
could play an increasing role in the measurement of the levels of 
long lived radioactivities in the environment, including the actinides, 
which result from human activities such as the use of nuclear 
power. To fulfill this promise, continued research and development 
is necessary to provide ion sources. various types of heavy ion ac- 
celerators and peripheral magnetic and electric analysers. (N.K.). 


18305 (INP-1353/PS, pp. 167-172) Presentation of the 
Moessbauer effect spectrometers generation developed in the 
Institute of Radioelectronics of the Warsaw University of Tech- 
nology. Pawlowski, M. (Politechnika Warszawska, Warsaw 
(Poland). Inst. Radioelektroniki); Piatkowski, A. Institute of Nuclear 
Physics, Cracow (Poland). 1987. (CONF-8610476—: The Polish 
Moessbauer community meeting. Cracow (Poland), 8-10 Oct 
1986). In Proceedings of the Polish Moessbauer Community meet- 
ing, 8-10 October 1986, Cracow. 196p. Order Number 
DE91626035. Source: OSTI; NTIS (US Sales Only): INIS. 

Moessbauer spectrometers in CAMAC system are described. 
Principal technical characteristics, types of CAMAC modules and 
block diagram of the system are presented. 3 refs. (author). 


18306 (INP—1353/PS, pp. 173-176) Autonomous control of 
data acquisition in Moessbauer ettect spectrometer. Pawlowski, 
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M. (Politechnika Warszawska, Warsaw (Poland). Inst. Radioelek- 
troniki); Piatkowski, A.; Salwerowicz, M. Institute of Nuclear 
Physics, Cracow (Poland). 1987. (CONF-8610476-: The Polish 
Moessbauer community meeting, Cracow (Poland), 8-10 Oct 
1986). In Proceedings of the Polish Moessbauer Community meet- 
ing, 8-10 October 1986, Cracow. 196p. Order Number 
DE91626035. Source: OSTI; NTIS (US Sales Only); INIS. 

The CAMAC module type 163 is described. This module is used 
to control data acquisition process in Moessbauer effect spectrom- 
eter in fully autonomical way. (author). 


18307 (INT—197/l) Development and application of isotopic 
methods in engineering and technology: New apparatus elab- 
orations. Proceedings of the Polish symposium, 11-14 
September 1985, Zakopane. Institute of Physics and Nuclear 
Techniques, Cracow (Poland). 1986. 122p. (in Polish). (CONF- 
8509466—: Polish symposium on development and application of 
isotopic methods in engineering and technology, Zakopane 
(Poland), 11-14 Sep 1985). Order Number DE91627888. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Separate abstracts were prepared for 11 of the papers in this re- 
port. The remaining 1 paper on multi-channel analyzer for industrial 
radioisotopic apparatus was published in the journal "Nukleonika” 
and already introduced into INIS. (A.S.). 


18308 (INT-197/1, pp. 51-55) Two-parametric amplitude 
analyzer in CAMAC-ZX SPECTRUM system. Wardaszko, T. (Po- 
litechnika Warszawska, Warsaw (Poland)); Kosicka, M.; Piatkowski, 
A. Institute of Physics and Nuclear Techniques, Cracow (Poland). 
1986. (In Polish). (CONF-8509466—: Polish symposium on devel- 
opment and application of isotopic methods in engineering and 
technology, Zakopane (Poland), 11-14 Sep 1985). In Development 
and application of isotopic methods in engineering and technology: 
New apparatus elaborations. Proceedings of the Polish sympo- 
sium, 11-14 September 1985, Zakopane. 122p. Order Number 
DE91627888. Source: OSTI; NTIS (US Sales Only); INIS. 

The communication between ZX SPECTRUM and CAMAC 
cassette controller using V24 interface is described. The set config- 
uration and its computer codes are given. 2 figs. (A.S.). 


18309 (INT-197/|, pp. 57-60) Autonomous Moessbauer 
spectrometer in CAMAC system. Pawlowski, M. (Politechnika 
Warszawska, Warsaw (Poland)): Piatkowski, A. Institute of Physics 
and Nuclear Techniques, Cracow (Poland). 1986. (in Polish). 
(CONF-8509466-: Polish symposium on development and applica- 
tion of isotopic methods in engineering and technology, Zakopane 
(Poland), 11-14 Sep 1985). In Development and application of iso- 
topic methods in engineering and technology: New apparatus 
elaborations. Proceedings of the Polish symposium, 11-14 Septem- 
ber 1985, Zakopane. 122p. Order Number DE91627888. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Moessbauer spectrometer in CAMAC system was designed 
for automatization of measurements in chemistry and nuclear 
physics. Its short description and the block diagram are given. 
(A.S.). 


18310 (INT—197/l, pp. 13-27) Elaboration of instrumentation 
for nuclear instrumental measuring methods used in industry 
and medicine. Urbanski. P. (institute of Nuclear Chemistry and 
Technology, Warsaw (Poland)): Machaj. B. Institute of Physics and 
Nuclear Techniques, Cracow (Poland). 1986. (in Polish). (CONF- 
8509466—: Polish symposium on development and application of 
isotopic methods in engineering and technology, Zakopane 
(Poland), 11-14 Sep 1985). In Development and application of iso- 
topic methods in engineenng and technology: New apparatus 
elaborations. Proceedings of the Polish symposium, 11-14 Septem- 
ber 1985. Zakopane. 122p. Order Number DE91627888. Source: 
OSTI: NTIS (US Sales Only): INIS. 

Instrumentation and methods for industrial measurements, 
apparatus and methods for measurement of coal properties, instru- 
mentation and methods of X-ray fluorecsence as well as 
development of electronic systems for radiometric gages are de- 
scribed. The basic parameters of particular instruments are given. 
The main applications are presented. 19 refs. (A.S.). 
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18311 (INT—197/I, pp. 29-39) Portable isotopic gauge of air 
dustiness. Dobrowiecki, J. (Institute of Nuclear Chemistry and 
Technology, Warsaw (Poland)); Szepke, R. Institute of Physics and 
Nuclear Techniques, Cracow (Poland). 1986. (In Polish). (CONF- 
8509466—-: Polish symposium on development and application of 
isotopic methods in engineering and technology, Zakopane 
(Poland), 11-14 Sep 1985). In Development and application of iso- 
topic methods in engineering and technology: New apparatus 
elaborations. Proceedings of the Polish symposium, 11-14 Septem- 
ber 1985, Zakopane. 122p. Order Number DE91627888. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A model of portable isotopic gauge of air dustiness was con- 
structed. It can be used indoors and outdoors. The measuring 
method and the way of signal processing are decribed. The results 
of model testing are presented. 5 refs., 7 figs. (A.S.). 


18312 (INT-197/|, pp. 61-70) New solutions in detection 
technology of low energetic gamma, X and beta radiation. 
Bednarek, B. (institute of Physics and Nuclear Techniques, Cracow 
(Poland)); Jelen, K.; Kowalski, T.Z.; Ostrowski, K.W.; Othman, A.; 
Rulikowska-Zarebska, E.; Zajac, J. Institute of Physics and Nuclear 
Techniques, Cracow (Poland). 1986. (In Polish). (CONF-8509466—: 
Polish symposium on development and application of isotopic 
methods in engineering and technology, Zakopane (Poland), 11-14 
Sep 1985). In Development and application of isotopic methods in 
engineering and technology: New apparatus elaborations. 
Proceedings of the Polish symposium, 11-14 September 1985, Za- 
kopane. 122p. Order Number DE91627888. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The particular features and special structures of proportional 
counter for gamma, X and beta detection in the energy range 1,2- 
80 keV are discussed. 24 refs., 5 figs. (A.S.). 


18313 (INT-197/l, pp. 71-74) Radiometric probe PAS. 
Dargiel, Z. (Politechnika Warszawska, Warsaw (Poland). Inst. Ra- 
dioelektroniki); Jamrogiewicz, T.; Kazubek, M.; Padee, L. Institute 
of Physics and Nuclear Techniques, Cracow (Poland). 1986. (In 
Polish). (CONF-8509466—: Polish symposium on development and 
application of isotopic methods in engineering and technology, 
Zakopane (Poland), 11-14 Sep 1985). In Development and applica- 
tion of isotopic methods in engineering and technology: New 
apparatus elaborations. Proceedings of the Polish symposium, 11- 
14 September 1985, Zakopane. 122p. Order Number 
DE91627888. Source: OSTI; NTIS (US Sales Only); INIS. 

Radiometric probe PAS is designed for carry out radiometric 
measurements in the systems, in which particular measuring 
stands are dispersed in the radius to a few kilometres trom mea- 
suring centre. It consists of 3 mechnaical blocks which contain 
electric batteries, radiation detector and electronic instrumentation. 
The probe is described in detail. Its block scheme is given. 2 figs. 
(A.S.). 


18314 


(INT-197/l, pp. 75-84) Development of apparatus for 
industrial radiography. Osuchowski, B. (institute of Atomic En- 
ergy, Otwock-Swierk (Poland)). Institute of Physics and Nuclear 
Techniques, Cracow (Poland). 1986. (in Polish). (CONF-8509466—: 
Polish symposium on development and application of isotopic 
methods in engineering and technology, Zakopane (Poland), 11-14 
Sep 1985). In Development and application of isotopic methods in 


engineering and technology: New apparatus elaborations. 
Proceedings of the Polish symposium, 11-14 September 1985, Za- 
kopane. 122p. Order Number DE91627888. Source: OSTI; NTIS 
(US Sales Only): INIS. 

The devices for gamma industrial radiography produced in 
Poland, Soviet Union, Czechoslovakia and Bulgaria are shortly de- 
scribed. Their basic parameters are given. Nondestructive testing 
in Western Europe and isotopic radiography in Poland are pre- 
sented. 5 tabs. (A.S.). 


18315 (INT-197/|, pp. 117-122) Automatic system for mea- 
surement of dose distribution in radiation field. Jednorog, S 
(Wojskowy Inst. Higieny i Epidemiologii, Warsaw (Poland)); 
Lazarska, B. institute of Physics and Nuclear Techniques. Cracow 
(Poland). 1986. (in Polish). (CONF-8509466-: Polish symposium 
on development and application of isotopic methods in engineering 


374 ERA Vol. 16, No. 7 


and technology, Zakopane (Poland), 11-14 Sep 1985). In Develop- 
ment and application of isotopic methods in engineering and 
technology: New apparatus elaborations. Proceedings of the Polish 
symposium, 11-14 September 1985, Zakopane. 122p. Order Num- 
ber DE91627888. Source: OSTI; NTIS (US Sales Only); INIS. 

An automatic system constructed for recording of dosimetric 
characterizations of different radiation emitters is described. The 
use of the system for calibration of X radiation tube as well as its 
advantages are presented. 6 refs., 3 figs. (A.S.). 


18316 (INT—198/I, pp. 51-59) Absolute measurement of the 
activity of the pure beta emitters by scintillation counter with 
liquid scintillator. Pochwalski, K. (institute of Nuclear Research, 
Warsaw (Poland)); Broda, R.; Radoszewski, T. Institute of Physics 
and Nuclear Techniques, Cracow (Poland). 1986. (in Polish). 
(CONF-8509466-—: Polish symposium on development and applica- 
tion of isotopic methods in engineering and technology, Zakopane 
(Poland), 11-14 Sep 1985). In Development and application of iso- 
topic methods in engineering and technology: Isotope production 
and measurement methods. Proceedings of the Polish symposium, 
11-14 Sep 1985, Zakopane. 97p. Order Number DE91627596. 
Source: OST; NTIS (US Sales Only); INIS. 

The triple detector and the absolute method of activity measure- 
ment of beta nuclides solutions are described. The method bases 
and the obtained numerical results are proved theoretically. The re- 
sults of measurements of standard solutions Ni, '*C and ®°Co 
are presented. 2 refs., 4 figs., 2 tabs. (A.S.). 


18317 (INT—198/|, pp. 61-69) Double gas needie counter for 
low radioactivity measurements of stable beta emitters, first 
measurements. Zastawny, A. (Politechnika Slaska, Gliwice 
(Poland). Inst. Fizyki); Rabsztyn, B. Institute of Physics and 
Nuclear Techniques, Cracow (Poland). 1986. (In Polish). (CONF- 
8509466-: Polish symposium on development and application of 
isotopic methods in engineering and technology, Zakopane 
(Poland), 11-14 Sep 1985). In Development and application of iso- 
topic methods in engineering and technology: Isotope production 
and measurement methods. Proceedings of the Polish symposium, 
11-14 Sep 1985, Zakopane. 97p. Order Number DE91627596. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The simple, unfailing detector with low background and 100% 
detection efficiency adapted to long time measurements is de- 
scribed. The results of its performance testing are given. 7 rets., 8 
figs., 1 tab. (A.S.). 


18318 (INT-198/l, pp. 71-80) Detection system for coincl 
dence methods of absolute measurements of radioactivity 
levels. Chylinski, A. (Institute of Atomic Energy, Otwock-Swierk 
(Poland)); Radoszewski, T. Institute of Physics and Nuclear Tech- 
niques, Cracow (Poland). 1986. (in Polish). (CONF-8509466—-: 
Polish symposium on development and application of isotopic 
methods in engineering and technology, Zakopane (Poland), 11-14 
Sep 1985). in Development and application of isotopic methods in 
engineering and technology: Isotope production and measurement 
methods. Proceedings of the Polish symposium, 11-14 Sep 19885. 
97p. Order Number DE91627596. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The detection system with liquid scintillator and two Nal/Tl crys- 
tals for measurements in two-stage coincidence and electronic 
equipment are described. The coincidence method and obtained 
results are presented. 5 refs., 4 figs., 1 tab. (A.S.). 


18319 (INT—199/1) Development and application of isotopic 
methods in engineering and technology: Measurement meth- 
ods. Proceedings of the Polish symposium, 11-14 September 
1985, Zakopane. Institute of Physics and Nuclear Techniques, 
Cracow (Poland). 1986. 94p. (In Polish). (CONF-8509466-: Polish 
symposium on development and application of isotopic methods in 
engineering and technology, Zakopane (Poland), 11-14 Sep 1985). 
Order Number DE91630861. Source: OST!; NTIS (US Sales Only); 
INIS. 

Separate abstracts were prepared for 10 papers in this report 
dealing with different nuclear methods in chemical analysis, age 
determination, radiation detectors, radiation detection etc. (A.S.). 





18320 (INT—199/l, pp. 39-42) Measuring stands with propor- 
tional counters in 'C Laboratory in Gliwice. Pazdur, A. 
(Politechnika Slaska, Gliwice (Poland). Inst. Fizyki); Pazdur, M.F.; 
Walanus, A. Institute of Physics and Nuclear Techniques, Cracow 
(Poland). 1986. (In Polish). (CONF-8509466—-: Polish symposium 
on development and application of isotopic methods in engineering 
and technology, Zakopane (Poland), 11-14 Sep 1985). In Develop- 
ment and application of isotopic methods in engineering and 
technology: Measurement methods. Proceedings of the Polish 
symposium, 11-14 September 1985, Zakopane. 94p. Order Num- 
ber DE91630861. Source: OSTI; NTIS (US Sales Only); INIS. 

The proportional counters with electronic equipment and the 
statistic analysis used in '*C dating are shortly described. 14 refs. 
(A.S.). 


18321 (INT-199/1, pp. 53-56) Comparison of isotopic and 
non-isotopic methods of gases ionization in chromatographic 
detectors. Korus, A. (institute of Physics and Nuclear Techniques, 
Cracow (Poland)); Lasa, J. Institute of Physics and Nuclear Tech- 
niques, Cracow (Poland). 1986. (in Polish). (CONF-8509466—: 
Polish symposium on development and application of isotopic 
methods in engineering and technology, Zakopane (Poland), 11-14 
Sep 1985). In Development and application of isotopic methods in 
engineering and technology: Measurement methods. Proceedings 
of the Polish symposium, 11-14 September 1985, Zakopane. 94p. 
Order Number DE91630861. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The photoionization detector for gas chromatography is shortly 
described. Its basic technical parameters as well as the advan- 
tages in comparison with other detectors are given. 3 refs., 1 fig., 1 
tab. (A.S.). 


18322 INT—199/|, pp. 67-80) Coal calorific value determina- 
tion by 'C concentration measurement using correlation 
technique. Cywicka-Jakiel, T. (institute of Nuclear Physics, Cra- 
cow (Poland)). Institute of Physics and Nuclear Techniques, 
Cracow (Poland). 1986. (in Polish). (CONF-8509466—: Polish sym- 
posium on development and application of isotopic methods in 
engineering and technology, Zakopane (Poland), 11-14 Sep 1985). 
In Development and application of isotopic methods in engineering 
and technology: Measurement methods. Proceedings of the Polish 
symposium, 11-14 September 1985, Zakopane. 94p. Order Num- 
ber DE91630861. Source: OSTI; NTIS (US Sales Only); INIS. 

The method of 1*C determination in coal by the detection of 4,43 
MeV gamma quanta from inelastic scattering of fast neutrons on 
12C nuclei is described. 6 refs., 7 figs., 2 tabs. (A.S.). 


18323 (ITEF—156-89) Electron capture by acceptors in con- 
densed krypton in field range of 0.1-10 kV/cm. Bolozdynya, A.I.; 
Churakov, D.L. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (USSR). Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki. 1989. 12p. (in Russian). Order Number 
DE91630831. Source: OSTI; NTIS (US Sales Only); INIS. 

It is experimentally shown that in condensed krypton apart from 
oxygen impurity there are acceptors with their quasi-free electron 
capture cross section growing with the growth of electric field inten- 
sity in the range of 0.1-10 kV/cm. The range before electron 
capture by these acceptors depends on the medium density (it is 
increased with the transition from liquid to solid krypton) but does 
not depend on the purification quality. Estimated calculations show 
that the presence of detectors with axial geometry of two types of 
acceptors namely, O2-type and the described one simultaneously 
in working medium, can be used for improvement of the detector 
energy resolution and reduction of requirements to the working 
medium purity. 9 refs.; 5 figs. 


18324 (JAERI-M-91-008) Characters of sagittal focusing 
monochrometor in high energy region. Kashihara, Yasuharu 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Feb 1991. 53p. (In Japanese). Order Number 
DE91780373. Source: OSTI; NTIS (US Sales Only); INIS. 

Sgittal focusing monochrometor will be used to monochromatize 
and focus the high energy photon radiated from an electron stor- 
age ring in 8 GeV class. The angle between an incident beam and 
crystal surface, which was given by the Bragg angle for symmetric 
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reflection, and the Darwin width in X-ray dynamical theory were 
calculated for Si(111), Si(311), Si(333), Ge(111), Ge(311) and 
Ge(333) in a wide range of photon energy (10~100 keV). The dif- 
ference between an incident angle and the Bragg angle increases 
further as the divergence of an incident beam increases in the ge- 
ometry of sagittal focusing. We calculated the incident angle and 
compared it with the Bragg angle, and then investigated the scat- 
tering condition of a divergent beam for various geometries of 
sagittal focusing monochrometor by using the numerical results of 
the Darwin width. (author). 


18325 (JINR—13-89-93) A set-up for the investigation of the 
intermediate energy proton-nucieus interactions. Akimov, Yu.K. 
(and others); Gajsak, |.|.; Gostkin, M.|. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems. 1989. 15p. (in 
Russian). Order Number DE91630743. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A set-up consisting of a time-of-flight system and a total absorp- 
tion spectrometer is described. The set-up is intended for the 
investigation of the intermediate energy proton-nucleus interac- 
tions. It allows one to reliably identify and measure the energy of 
the outgoing particles-pions, protons, deuterons. The energy reso- 
lution of the spectrometer is 2%. The acquisition system and the 
data processing system is described. The merhod of measuring the 
proton beam energy with the accuracy of 01-0.5 MeV is presented. 
The circuits of the generator of accurate time intervals, the shaper 
for timing and the 8-channel shaper are described. 9 rets.; 8 figs. 


18326 (JINR-13-89-108) Laser orientation of short-lived 
nuclei on the cyclotron beams. Hradecny, C. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Reactions. 1989. 
8p. (In Russian). Order Number DE91630738. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The device (a gas cell) is proposed in which the laser orientation 
of short-lived nuclei with the detection of angle anisotropy of nu- 
clear radiation can be carried out in ‘on-line’ mode. The main 
atomic processes, such as recombination, mechanism of orienta- 
tion and desorientation are analyzed. The device can be used for 
measurement of isotope shifts and hyperfine structures of atomic 
levels and for determination of nuclear parameters of isotopes with 
a lifetime within 10-°-102 s and with the cross section of origin in 
nuclear reactions >10-2” cm?. 12 refs.; 1 fig.; 1 tab. 


18327 (JINR—13-89-131) Spectrometer storage units of 
great capacity. Vagov, V.A.; Viadimirov, V.A.; Ermakov, V.A.; 
Zimin, G.N.; Sirotin, A.P. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1989. 7p. (in Russian). Order 
Number DE91630739. Source: OSTI; NTIS (US Sales Only); INIS. 

Dynamic memory unit (MU) of 64x24 bit storage capacity 
(K565U5) on big integral circuits is described. Control unit of MU 
designed in CAMAC standard has the direct access channel from 
external input devices and has the external bus with 4 dynamic 
MU. 64K MU enables increasing in single capacity in one unit up 
to 256K via substitution of K565RU5 to K565RU7. Total memory 
capacity could be as high as 1 M word. Control unit has address- 
ing to 2 M word, and with other connector of external bus-up to 16 
M word. The access time is 400 ns. It has a sequence refresh op- 
eration. 6 refs.; 3 figs. 


18328 (JINR—13-89-133) The control and monitoring 
system of IMU-2 pulse magnetic setup of the SNIM-2 spec 
trometer. Vagov, V.A. (and others); Georgiev, D.; Zamrij, V.N. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics. 1989. 9p. (In Russian). Order Number DE91630740. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The basic element of control and monitoring system of IMU-2 
pulse magnetic unit is the BUIMU block on the base of K1801VM1 
microprocessor. It is one of the first examples of conjunction of 
CAMAC-bus and Q-bus demonstrating the advantages of ‘total 
transparency’ principle to create reliable microprocessor subsys- 
tems of control and monitoring of physical setup. The main 
advantages of the system are: all the control and monitoring prob- 
lems are solved without microcomputer which does not serve as an 
element of negative feedback of IMU-2; the computer resources for 
apparatus and program connection of new subsystems of BUIMU 
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class on the base of microcomputer remain. The control and moni- 
toring system improves the reliability of IMU-2 operation, provides 
the possibility of monitoring the setup operation. 8 refs.; 3 figs. 


18329 (JINR—13-89-204) HP Ge planar detectors. Gornov, 
M.G. (Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR)); 
Gurov, Yu.B.; Soldatov, A.M.; Osipenko, B.P.; Yurkowski, J.; Pod- 
kopaev, O.I. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Nuclear Problems. 1989. 6p. (In Russian). Order Number 
DE91630741. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

Parameters of planar detectors manufactured of HP Ge are pre- 
sented. The possibilities to use multilayer spectrometers on the 
base of such semiconductor detectors for nuclear physics experi- 
ments are discussed. It is shown that the obtained detectors 
including high square oe have spectrometrical characteristics 
close to limiting possible values. 9 refs.; 3 figs.; 1 tab. 


18330 (JINR-13-89-585) Time-to-digital converter with slid- 
ing scale for the large gap drift chambers. Grebenyuk, V.M.; 
Kim Ze Men. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Nuclear Problems. 1989. 8p. (in Russian). Order Number 
DE91630842. Source: OSTI; NTIS (US Sales Only); INIS. 

The tieme-digital converter for readout of information from the 
large gap drift chamber is described. Its peculiarity is the allpwing 
of measuring in the waiting start regime, that makes easier condi- 
tion to produce trigger siagnal. The time of start waiting is 
(60+4)xT, where T - period of clock generator; maximum measur 
ing time interval -(2''-1)xT/2. The minimum period of clock 
generator - 8ns. The number of stop channels - 8. the maximum 
number of stop signal for each channel - 15. The unit element 
base - 1C K500 and K155 family. 9 refs.; 4 figs. 


18331 (JINR-13-89-712) Spectrometric system tor automa- 
tion of multiparameter. measurements with hardware data 
sorting. Zhuravieva, T.B.; Ostrovnoj, A.!.; Sirotin, A.P.; Tishin, V.G. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics. 1989. 12p. (in Russian). Order Number DE91630742. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The system based on personal computer Pravets-16 and 
CAMAC equipment for multiparameter measurements on spectro- 
metric multidetector set-up is described. System allows to perform 
three-dimensional analysis with registration of time, amplitude and 
detectors number (or number of coincidence) at the same time. The 
unit of digital data selection is used for registered data decreasing. 
Data accumulation takes place in memory unit with capacity of 64 
K 16-bits words. Besides the main path of three-dimensional data 
accumulation there are three autonomous one-dimensional data ac- 
quisition channels, each consisting of time coder and memory unit 
with capacity of 4K 16-bits words. Software was implemented using 
Pascal language in MS-DOS system. Software allows to control ex- 
periments through interactive or automatic regime of fulfilling. The 
prgrams support graphic representation and operating analysis of 
spectrometric data. The graphic representation of spectra may be 
transmitted to printer using Print Screen command. 8 refs.; 2 figs. 


18332 (JINR—16-89-620) Automated dosimetry system for 
research and dose measurement of thermoluminescent detec- 
tors. Gromov, V.O.; Kryachko, A.P. Joint Inst. for Nuclear 
Research, Dubna (USSR). Dept. of New Acceleration Methods. 
1989. 12p. (In Russian). Order Number DE91630896. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The automated TLD system consists of the Harshaw Models 
2000-A, -B instruments operating on-line ’Pravetz-16' PC. A pro- 
gramme package written in Turbo Pascal 5.0 allows glow curves 
and/or integral response reading, storing, retrieving and process- 
ing. Description of Hardware in particularly an interface board and 
an adapter for the 2000-B developed as well as a glimpse at the 
whole Software are given. 7 refs.; 4 figs. 


18333 (JINR-D-13-89-153) A track chamber with controlled 
heat centres as a vertex detector for very high energy physics 
experiments. Shcherbakov, Yu.A. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1989. 16p. Order Num- 
ber DE91630832. Source: OSTI; NTIS (US Sales Only); INIS. 
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A high-pressure vertex detector for high energy experiments is 
proposed on the basis of development of a new track detector of 
charged particles, which is a chamber with controlled centres. A 
possible design of this chamber is discussed. Laser illumination of 
a streamer chamber allows enough light for reading the information 
by means of a CCD device. Some characteristics of the set-up are 
considered in the paper. A possibility of using a new method for 
suppression of diffusion is discussed. 30 refs.; 7 figs.; 3 tabs. 


18334 (JINR-D—13-89-851) Some results of simulation of 
central drift chamber characteristics for the UCD detector. Go- 
tra, Yu.N. (and others); Kadyrov, R.B.; Pozdnyakov, V.N. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High Energy. 1989. 
16p. Order Number DE91630833. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Nucl. Instrum. Methods. 

The result of the mathematical simulation for the Central Drift 
Chamber of the Universal Calorimetric Detector (UCD)designed for 
the use in pp-bar colliding beam experiments at the UNK complex 
(Serpukhov, USSR) are presented. The method of calculation of 
the main physical processes in the detector (ionization, electron 
drift, charge division on the resistive wire, influence of the read-out 
electronics on the signal shape) are described. Various methods of 
coordinate reconstruction and adjacent track separation are 
analyzed. It is shown that in the drift chamber of the proposed con- 
Struction working in the chosen conditions 50 um coordinate and 
500 ym two-track resolutions can be achieved. 10 refs.; 20 figs. 


18335 (JINR-D-14-88-833, pp. 187-190) ACTIV program tor 
gamma spectra processing using the IBM PC type personal 
computer. Zhuchko, V.E.; Zlokazov, V.B. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1988. (In Russian). (CONF-8806507-: 
International workshop on modern trends in activation analysis in 
JINR, Dubna (USSR), 26-28 Jun 1988). In International workshop 


: Modem trends in activation analysis in JINR: Collection of papers. 


206p. Order Number DE91003093. Source: OSTI; NTIS (US Sales 
Only); INIS. 

ACTIV special-purpose software package designed for gamma 
and X-ray spectra processing is described. Programs are adapted 
for the IBM PC-XI type computer. Large variety of operation condi- 
tions from automatic up to semimannal is provided. Automatic 
seach of peaks and adjustment by least square fit method are con- 
ducted using peak real form, which increases reliability and quality 
of processing and reduced systimatic error. 1 ref. 


18336 (JINR-D—14-88-833, pp. 191-196) SPM program for 
gamma spectra acquisition and processing using the IBM PC 
personal computer. Zhuchko, V.E. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (in Russian). (CONF-8806507-: 
International workshop on modern trends in activation analysis in 
JINR, Dubna (USSR), 26-28 Jun 1988). In International workshop 
Modern trends in activation analysis in JINR: Collection of papers. 
206p. Order Number DE91003093. Source: OSTI; NTIS (US Sales 
Only); INIS. 

SPM program for acquisition and processing of gamma spectra 
is described. Main commands of basic menu and selection of the 
reguired mode are considered. 2 refs. 


18337 (JINR-D—14-88-833, pp. 197-199) Radiation gamma 
spectrometer with liquid xenon for activation analysis. Kir- 
sanov, M.A.; Obodovskij, |.M.; Zhuchko, V.E. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1988. (in Russian). (CONF-8806507-: 
International workshop on modern trends in activation analysis in 
JINR, Dubna (USSR), 26-28 Jun 1988). In /nternational workshop 
Modern trends in activation analysis in JINR: Collection of papers. 
206p. Order Number DE91003093. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Main parameters of liquid-xenon gamma spectrometer for activa- 
tion analysis by short-living nuclides are considered. Processes 
occurring in working volume of liquid-xenon detector under intense 
irradiation which determine radiation resistance of the considered 
Spectrometer are investigated. Conclusion is made, that spectrom- 
eters with liquid-xenon ionization detectors, which energy resolution 
ts equal to that of scintillation detectors, and which have high rate 
of working state reduction after intense irradiation and high radia- 
tion resistance, are promising for activation analysis. 1 ref. 





18338 (JINR-E—11-89-262) A method for reconstruction of 
electromagnetic shower parameters in a calorimeter with a 
rectangular cellular structure. Chernov, N.|. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation); Ososkov, G.A.; Russakovich, N.A.; Velev, G.; Za- 
kharchenko, A.N. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Computing Techniques and Automation. 1989. 12p. Order 
Number DE91630836. Source: OSTI; NTIS (US Sales Only); INIS. 

The Shower Hodoscopic Detector (SHD) is an important part of 
the HYPERON detector, as well as many other up-to-date detec- 
tors. It is a calorimeter with rectangular cells. In the present paper 
we consider a model of the distribution of energy release in the 
SHD cells and propose analytical solution of the problem of fitting 
the model distribution to experimental data. The corresponding pro- 
gramme is included in the HYPERON software and allows one to 
raise the rate of the data processing 8-9 times with about 10% reli- 
ability increase. 8 refs.; 8 figs. 


18339 (JINR-R—1-89-410) Calculation of parameters of the 
magnetic spectrometer of the’Neptun’ facility and background 
estimation for pp elastic scattering. Bilen’kaya, S.|.; Potash- 
nikova, I.K. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Nuclear Problems. 1989. 12p. (in Russian). Order Number 
DE91630837. Source: OSTI; NTIS (US Sales Only); INIS. 

The principal scheme of the magnetic spectrometer (MS) of the 
Neeptun facility designed for research of elastic pp scattering at 
UNK is described. Results of calculations for angular and momen- 
tum resolutions of the magnetic spectrometer are presented. A 
possibility to distinguish elastic pp scattering over wide band alter- 
native processes has been investigated. 10 refs.; 11 figs.; 4 tabs. 


18340 (JINR-R—10-88-885) Organization of light nuclei 
spectrometer data acquisition on-line with the ES computer. 
Efimov, L.G. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy); Sadovnikov, V.N.; Oplavin, V.S.; Szawlowski, 
M. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy. 1988. 12p. (In Russian). Order Number DE91630732. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Some aspects of organization of the data acquisition process for 
the multiparameter light nuclei spectrometer based on semiconduc- 
tor multidetector telescopes during experiments at the JINR 
synchrophasotron internal particle beams on-line with the ES com- 
puter are considered. Means for the data acquisition program 
control in a hardware of the installation, time flow diagram of its 
operation for the accelerator cycle, methods for data transmission 
and monitoring as weel as program algorithms are briefly de- 
scribed. A high performance of the data readout system of the 
spectrometer under operation on-line with the remote universal- 
type computer is achieved due to an autonomous initiation / 
accomplishment o scanning series in the CAMAC equipment and 
to a high throughput (1.2 Mbyte/s) of controlling interfaces. An 
original method for addressing and following program sorting of ex- 
perimental data was proposed and tested. This method allowed 
one to identity the addresses of registers being the sources of 
gathering information with a minimum apparatus expense and zero 
contribution to a dead time of the spectrometer when a non-fixed 
length of physical event description is actual. 15 refs.; 5 figs. 


18341 (JINR-R—10-89-17) Parallel 64 input hodoscope- 
encoder for registration of single-particle events with clusters. 
Nikityuk, N.M.; Rukoyatkin. P.A.; Svetov, A.L. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of High Energy. 1989. 10p. 
(In Russian). Order Number DE91630838. Source: OST; NTIS 
(US Sales Only); INIS. 

Submutted to Nucl. Instrum. Methods. 

A method for creating the hodoscope-encoder applied for regis- 
tration and coding the MPC data used in a system of diagnostic of 
charged particle and nuclear beams of JINR synchrophasotron is 
described. For parallel coding of signal coordinates a special cod- 
ing circuit designed by the syndrome coding method is used. That 
permits to use PROM on PLA data for direct coding. The 
hodoscope-encoder is made on common TTL microcircuits and has 
64 inputs. Time of decay and forming the coordinate binary code 
does not exceed 150 ns and depends mainly on quick operation of 
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applied microcircuit and PROM. The coding circuit permits to sepa- 
rate single events with clusters from multiplicity events. 15 refs.; 6 
figs. 


18342 (JINR-R—10-89-104) Data accumulation and process- 
ing in the multiparameter experiments with heavy ion beam. 
Kamanin, V.V.; Kugler, A.; Sobolev, Yu.G.; Fomichev, A.S. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Reac- 
tions. 1989. 9p. (In Russian). Order Number DE91630733. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The way of accumulation and analysis of the experimental data 
is described in the case of the *Zn(290 MeV)+®8Zn and 2°Ne(110 
MeV)+"'2Sn reactions. The +-spectra for E<20 MeV in the reac- 
tion channl leading to the compound nucleus formation, and the 
+-multiplicity as a function of energy E., were studied. The multi- 
functional computer code, TOMAS, was used to accumulate and to 
sort the data on the SM-3, SM-4 and TPA-11/40 computrs. There 
was n<7, n is the number of parameters. The examples of con- 
structing of the single-, double- and three-dimensions spectra are 
demonstrated. The arrangement of these spectra in the memory 
buffer of 16.6 Kword is discussed. Short discussion of the experi- 
mental results is presented. The possibility of the flexible definition 
of the sorting conditions allowed one to compare two ways of 
determination of the fusion reaction channel, e.g. "y-start” and ”X- 
start”. 10 rets.; 5 figs.; 3 tabs. 


18343 (JINR-R-10-89-460) Equipment for calibration and 
checking the read-out electronics trom 4-coordinate cylindrical 
SOS-chambers. Bilen’kij, M.S.; Kulinich, P.A.; Ol’shevskij, A.G.; 
Panyushkin, V.A.; Toledo, R. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1989. 11p. (In Russian). 
Order Number DE91630839. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A configuration of the electronic system for read-out, calibration 
and check of the equipment for two-coordinate cylindrical SQS- 
chambers at the SIGMA-AYAKS installation is described. 
Characteristics and circuit diagrams of 4 blocks made in the CA- 
MAC standard are given: time synchronization block TSB-1, 
controlled amplitude generator CAG-1 to check linearity of ampli- 
fiers and analogue parts of coders-ADC KA010, pulse generator 
PG-1 to check digital parts of coders, and branch dataway indica- 
tor BDI-1 to check the exchange between crates and to visualize 
the information from the branch. 12 refs.; 6 figs. 


18344 (JINR-R-13-88-928) Coordinate resolution of a ho 
doscopic electromagnetic calorimeter of 2 m? aperture with 
active converter and drift chambers. Bitsadze, G.S. (and others); 
Budagov, Yu.A.; Glagolev, V.V. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1988. 9p. (in Russian). 
Order Number DE91630840. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to prib. Tekh. Ehksp. 

A method for electromagnetic shower axis measurement in a 
calorimeter with 2 m* aperture is described. The calorimeter con- 
sists of the hodoscopic shower detector (SD) with cell dimensions 
10x10 cm*, active converter (AC) and drift chambers (DC) as a co- 
ordinate detector. The system AC+DC provides 3-4 times better 
spatial resolution than SD, being 3-4 mm for e*~ showers with en- 
ergy 1-5 GeV. Double-shower resolution for these energies is 30-35 
mm. Transversal distribution of ionization losses in the shower and 
the spatial resolution of shower axis coordinate measurement by 
DC agrees well with the calculated values. 14 rets.; 7 figs.; 1 tab. 


18345 (JINR-R—13-88-929) The processes in charged parti- 
cle tracks in polymer detectors. Kushin, V.V. (Moskovskij 
Inzhenerno-Fizicheskij Inst.. Moscow (USSR)): Lyapidevskij, V.K.; 
Khokhlov, N.3.; Perelygin, V.P.; Stetsenko. S.G. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Reactions. 1988. 
7p. (in Russian). Order Number DE91630734. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The thermal depended processes in charged particle tracks in 
polymers are investigated. It is obtained that track behaviour fol- 
lows the monomolecular and bimolecular equations. Measurements 
show that bimolecular recombination prevails in heavy particle 
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latent tracks with high ionization. The track annealing activation en- 
ergies are measured. The track structure model is proposed for 
interpretation of experimental results. 5 refs.; 4 figs.; 1 tab. 


18346 (JINR-R-13-89-396) Curved X-ray position sensitive 
detector with a blade anode. Peshekhonov, V.D. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy. 1989. 6p. 
(In Russian). Order Number DE91630841. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

A one-dimensional curved chamber is described. Its main perfor- 
mance is given. The radius of curvature is 150mm and the angular 
aperture is 120 deg. The angular resolution is better that 0.14 deg. 
The curved position sensitive detector can be used in X-ray crys- 
tallography. The detection quantum efficiency of CuK,, radiation is 
about 25% for the Ar(60%) C4H9(40%) mixture. The detector can 
be used for X-radiographic analysis. 6 refs.; 8 figs. 


18347 (JINR-R—13-89-518) Pulsed magnetic installation for 
neutron research at the IBR-2 reactor. Varenik, G.A. (and others); 
Georgiev, D.; Zamrij, V.N. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1989. 14p. (In Russian). Order 
Number DE91630735. Source: OSTI; NTIS (US Sales Only); INIS. 

A pulsed periodic magnetic installation is described. It is con- 
structed at the IBR-2 reactor and together with the ND-3 neutron 
diffractometer being part of the SNIM-2 spectrometer (Neutron 
Spectrometer with a Pulsed Magnet) is used in neutron diffraction 
investigations of phase states induced by the pulsed magnetic field 
in monocrystal samples. Main characteristics of the installation are 
analyzed. 4 refs.; 3 figs.; 1 tab. 


18348 (JINR-R—13-89-579) Spectrometer for neutron inves- 
tigations of phase shifts kinetics in pulse magnetic field. 
Georgiev, D.; Nitts, V.V.; Sawvin, V.A.; Yakoviev, A.A. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Neutron Physics. 1989. 
13p. (In Russian). Order Number DE91630736. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A review of results obtained in the investigation of the first type 
magnetic phase shifts kinetics which manifests the necessity of 
modification of this investigation procedure is presented. It is sug- 
gested to add a generator of magnetic field square pulses and 
necessary measurement equipment to the SNIM-2 spectrometer. 
General parameters of the modified spectrometer are discussed. 
15 rets.; 5 figs. 


18349 (JINR-R-15-89-97) Efficiency of the registration of 
gamme-rays with E,=4/17 MeV and neutrons with E,<6 MeV 
by the Nal(T!l) and Bi,zGe30,2 scintillators. Kamanin, V.V. (and 
others); Kugler, A.; Sobolev, Yu.G. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Reactions. 1989. 6p. (in 
Russian). Order Number DE91630737. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Three scintillation gamma-spectrometers of the Nal(Tl) 150x100 
mm*+FEU-49B the BGO 75x25 mm*+EMI-9856 and the BGO 
46x60 mm*+FEU-143 were studied. The experimental values of 
the efficiency of the registration of gamma-rays and of the energy 
resolution were obtained in the (p,-y) resonance reactions for 4-17 
MeV energy range. The counting efficiencies of the neutrons from 
the Pu(Be) source were determined and there was found, that their 
values depend only slightly on the scintillation material and they 
are directly proportional to the thickness of the spectrometer (mean 
neutron energy 4 MeV). There is demonstrated that the BGO 
gamma-spectrometers have gamma efficiency close to that of the 
standard detection setup BDEG2-23 (Nal(Tl) 150x100 mm*+FEU- 
49B) and that they have to be preferred for the detection of the 
hard gamma-rays in the case of the intense neutron background. 6 
refs.; 5 figs.; 2 tabs. 


18350 (KAERI/RR-831/89) Application technology for opti- 
cal fiber in nuclear facilities. Lee, Jong Min (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)); Lee, Yong 
Bum: Kim, Woong Ki; Kim, Seung Ho; Kim, Chang Hoi; Hwang, 
Suk Yeong; Kim, Byung Soo; Sohn, Surg Won. Korea Atomic En- 
ergy Research Inst., Daeduk (Republic of Korea). Jan 1990. 93p. 
(In Korean). Order Number DE91630866. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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The objective of this project is to study the radiation effects on 
optical fiber, to develop remote inspection and image processing 
system, and to apply image processing technique to X-ray radiog- 
raphy analysis and to laser beam diagnostic system. Thermal 
neutrons cause nuclear radiation with fiber compositions, so sec- 
ondary ionizing radiations of high energy are generated. These 
ionizing radiations from color centers, which increase transmission 
loss of optical fiber by absorbing propagating light in fiber core. As 
a result of experiment, owing to Ge, P, and B doping effects the in- 
duced loss in multimode fibers has been 5 times larger than that in 
single mode fibers, the loss at 0.85 4m wavelength region more 
susceptible for radiations has been twice higher than that at 1.3 
pm. Remote inspection mechanism captures images remotely, and 
the images are inhanced by image processing surfaces of bent or 
long-straight pipe in hostile environment. Laser beam diagnostic 
system using image processing techniques can be used to observe 
and analyze laser beam quality. This system will be effectively ap- 
plied for laser development and application field. X-ray radiographic 
image analysis by image processing technique make it easier to in- 
spect and measure irradiated fuel rod, and the accuracy of the 
obtained data is also improved. (author). 


18351 (KAERI/RR-859/89) Development of microprocessor- 
based hand and foot contamination monitor. Park, Suk Joon 
(Korea Advanced Energy Research Inst., Daeduk (Republic of Ko- 
rea)); Chung, Chong Eun; Hong, Suk Boong; Moon, Je Sun; Kim, 
Chung Bog. Korea Atomic Energy Research Inst., Daeduk (Repub- 
lic of Korea). Feb 1990. 143p. (In Korean). Order Number 
DE91630897. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the improvements and revisions of a 
microprocessor-based hand and foot contamination monitor, manu- 
factured in fiscal year 1988. The main revisions were the change 
of CPU from i8088 to one chip microcontroller i8752BH that 
enables the reduction of electronic parts used, the change of de- 
tectors from pancake type GM tubes to flat type ones with large 
active area, which eliminated the dead spots resulted from using 
pancake type detectors, and the change of message display 
device from plasma display to LED and LCD to make the man- 
machine interface function effective. (author). 


18352 (KEK-90-11) Radiation detectors and their uses: 
Proceedings of the fifth workshop on radiation detectors and 
their uses. Miyajima, M.; Sasaki, S.; Doke, T. (eds.). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1990. 
171p. (CONF-9001153-: 5. workshop on radiation detectors and 
their uses, Tsukuba (Japan), 30-31 Jan 1990). Order Number 
DE91767932. Source: OSTI; NTIS (US Sales Only); INIS. 

This issue is the collection of the papers presented at the 5th 
workshop on radiation detectors and their uses. The 17 of the pre- 
sented papers are indexed individually. (J.P.N.). 


18353 (LA-12033-MS) Evaluation of storage phosphor 
technology. Morris, R.A. Los Alamos National Lab., NM (USA). 
Apr 1991. 14p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. Order Number DE91011498. 
Source: OSTI; NTIS; GPO Dep. 

The radiographic imaging properties of conventional film/ 
fluorescent screen detectors and the new storage phosphor (SP) 
technology are compared. Resolution, contrast and the signal-to- 
noise ratio (SNR) were measured over a range of the incident x-ray 
fluence of three orders of magnitude. Measurements were made at 
two photon energies: a heavily filtered 150-pkV x-ray machine and 
the 1.2-MeV flux from a Co source. The results are presented as 
plots of contrast and SNRs. The product of contrast and SNR is 
also calculated and used as an overall measure of the ability of the 
detector to detect a small change in object thickness. Results indi- 
cate that at very low fluences the image quality of film and SP are 
comparable; however, at higher doses, the increased contrast and 
SNR of film produces a superior image. 2 refs., 10 figs., 2 tabs. 


18354 (LAPP-EXP-9004) A bolometric approach to cos- 
mion searches. Bellefon, A. de (College de France, 75 - Paris 
(FR). Lab. de Physique Corpusculaire); Espigat, P.; Gonzalez- 
Mestres, L. Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires. May 1990. 6p. (CONF- 
9003259-: 10. Moriond Astrophysics Meeting, Les Arcs (France), 





4-10 Mar 1990). Order Number DE91781439. Source: OSTI; NTIS 
(US Sales Only). 

Recent progress in bolometric techniques for astronomy and par- 
ticle physics suggests the possibility to build composite bolometers 
with absorber masses in the range 100 mg - 1 g, operating at 1 
KeV threshold and T ~30 mK. We propose to build and test such 
bolometers in view of cosmion searches: with appropriate targets 
(100 mg of pure Si, C,... for cosmions with vector interaction; 1 g 
of F, Li... in the crystal for cosmions with axial interaction), it would 
be possible to reach ~ 1 event/day. Background rejection and as- 
tronomical reliability (threshold in galactic speed) would thus be 
considerably improved as compared to the potentialities of any ion- 
ization detector. We particularly discuss a possible search for 
cosmions with vector interaction, using a 100 mg silicon bolometer 
with a 1 KeV threshold. 


18355 (LA-UR-91-607) A parallel non-neural trigger tracker 
for the SSC. Farber, R.M.; Kennison, W.; Lapedes, A.S. Los 
Alamos National Lab., NM (USA). [1991]. 7p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
(CONF-910779-5: 1991 international joint conference on neural 
networks (IJCNN), Seattle, WA (USA), 8-12 Jul 1991). Order Num- 
ber DE91008594. Source: OSTI; NTIS; INIS; GPO Dep. 

The Superconducting Super Collider (SSC) is a major project 
promising to open the vistas of very high particle physics. When 
the SSC is in operation, data will be produced at a staggering rate. 
Current estimates place the raw data coming our of the proposed 
silicon detector system at 2.5 x 10'® bits/second. Clearly, storing 
all events for later off-line processing is totally impracticable. A hier- 
archy of triggers, firing only on events meeting increasingly specific 
criteria, are planned to cull interesting events from the flood of in- 
formation. Each event consists of a sequence of isolated “hits”, 
caused by particles hitting various parts of the detector. Collating 
these hits into the tracks of the approximately 500 particies/event, 
and then quickly deciding which events meet the criteria for later 
processing, is essential if the SSC is to produce usable information. 
This paper addresses the need for real-time triggering and track re- 
construction. A benchmarked and buildable algorithm, operable at 
the required data rates, is described. The use of neural nets, sug- 
gested by other researchers, is specifically avoided as unnecessary 
and impractical. Instead, a parallel algorithm, and associated hard- 
ware architecture using only conventional technology, is presented. 
The algorithm has been tested on fully scaled up, extensively de- 
tailed, simulated SSC events, with extremely encouraging results. 
Preliminary hardware analysis indicate that the trigger/tracker may 
be built within proposed SSC budget guidelines. 7 refs., 4 figs. 


18356 (LBL-30402) A warm liquid forward calorimeter tor 
the SSC — A new technology with challenges. Hoff, M.; Thur, 
W.; Wenzel, W. Lawrence Berkeley Lab., CA (USA). Mar 1991. 
11p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-910340-9: 3. annual international indus- 
trial symposium on the super collider (IISSC), Atlanta, GA (USA), 
13-15 Mar 1991). Order Number DE91011896. Source: OST]; 
NTIS; INIS; GPO Dep. 

As part of the WALIC international collaboration, LBL engineers 
and physicists are building accelerator beamline prototype 
calorimeters using a room temperature ionizing liquid. If successful, 
this technology will be an immediate contender for the Forward 
Calorimeter of the Solenoidal Detector Collaboration (SDC), with 
potential application to complete, full scale SSC calorimeters. A 10 
ton calorimeter using Tetramethylpentane as the ionizing liquid had 
been designed and built at LBL, and is now operating at Fermilab. 
In this unit, the TMP and ionization collecting electrodes are con- 
tained in stainless steel “boxes” interleaved with lead absorber 
plates; thus the TMP is in contact only with the stainless steel con- 
tainer and a few small ceramic insulators. A second generation 
design, known as the “swimming pool” version, is under construc- 
tion. A simplified configuration is used, immersing some 3600 lead 
absorber/electrode plates directly in the ionizing liquid. Challenges 
lie ahead in terms of liquid contamination (tens of parts per billion), 
voltage holding, and vacuum pumpout. 2 refs., 8 figs. 


18357 (LBL-30437) Conceptual design of signal cable 
feedthrus for an SSC proposed Liquid Argon Calorimeter. 
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Pope, W. (Lawrence Berkeley Lab., CA (USA)); Watt, R.; Weiden- 
bach, R.; Fong, M.; Bintinger, D.; Abrams, G.; Unno, Y. Lawrence 
Berkeley Lab., CA (USA). Mar 1991. 13p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00098. (CONF- 
910340-11: 3. annual international industrial symposium on the 
super collider (IISSC), Atlanta, GA (USA), 13-15 Mar 1991). Order 
Number DE91011898. Source: OSTI; NTIS; INIS; GPO Dep. 

Fast, low noise readout, high channel counts, and physical 
space, length, and heat leak constraints on signal cables for Liquid 
Argon Calorimeters (LAC) for SSC Detectors impose stringent re- 
quirements on the performance and reliability of its cryogenic 
feedthrus. We present the design status of a configuration currently 
under study for the Solenoidal Detector Collaboration’s LAC Detec- 
tor option. The report includes LAr-to-vacuum leak mitigation, warm 
cable conduction intercept means, and heat leak estimates for a 
1900 pin, hermetic feedthru plate design. 12 refs., 4 figs., 2 tabs. 


18358 (LPC—8935) Superconducting superheated grains ir- 
radiated with an electron beam. Bellefon, A. de; Broszkiewicz, 
D.; Espigat, P. College de France, 75 - Paris (France). Lab. de 
Physique Corpusculaire. 1989. 10p. (CONF-8909218—: 3. interna- 
tional workshop on low temperature detectors for neutrinos and 
dark matter, L’Aquila (Italy), 20-23 Sep 1989). Order Number 
DE91781447. Source: OSTI; NTIS (US Sales Only). 

Superconducting superheated grains are potentially Cryogenic 
detectors for low energy neutrinos. A conventional read-out elec- 
tronic chain has been realized and tested in order to pertorm 
real-time read-out of the transition for tin grains as small as 10 um. 
Now a convincing irradiation of superheated superconducting 
grains with an electron beam has been realized. Individual signals 
of transiting grains are signed and shown to be caused by mini- 
mum ionizing electron deposited energy (kinetic energy of the 
electrons is 2.2 MeV). 


18359 (LUIP-9001) 42 Manual: An analysis program for 
two dimensional gamma-gamme_ coincidence matrices. 
Bergstroem, Mats. Lund Univ. (Sweden). Dept. of Cosmic and 
Subatomic Physics. Apr 1990. 38p. (LUNFD6-NFFK-7110-1-38- 
1990.). Order Number DE91627875. Source: OST; NTIS (US 
Sales Only); INIS. 

A program for two dimensional analysis of -- coincidence matri- 
ces has been written. The program is tailored to the VT340 colour 
graphic terminal and written in VAX-FORTRAN. The program pro- 
vides viewing of the matrix as well as projections in both energy 
coordinates, full two dimensional Gauss fit of maximum five peaks 
in one arbitrarily shaped area of the matrix, etc. A method of deter- 
mining the colour scale needed has been developed. (author). 


18360 (NIIAR—4-767) Gamma spectrometer on the basis of 
the MERA-60 computer complex. Golushko, V.V.; Gavrilov, V.D.; 
Dunaev, E.S.; Kuznetsov, A.M.; Chukhiova, O.P. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR). 
1989. 11p. (in Russian). Order Number DE91630744. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The gamma spectrometer based on the MERA-60 computer 
complex, its hard- and software and capabilities are described. The 
hardware is constructed mainly of standard CAMAC units. The pro- 
grams are written in FORTRAN and Macroassembler. Spectrum 
accumulation is carried out under program control. The gamma 
spectrometer permits to accumulate and process gamma spectra, 
to ensure graphic display operation. It is designed for determination 
of percent content of radionulides in samles. 4 refts.; 4 figs.; 1 tab. 


18361 (NIRS-R-19, pp. 66-79) Microdosimetric measure- 
ments for radiotherapy and radiation protection. Noda, Yutaka 
(National Inst. of Radiological Sciences, Chiba (Japan)); 
Maruyama, Takeshi. National Inst. of Radiological Sciences, Chiba 
(Japan). Mar 1990. (in Japanese). In Final report on the project re- 
search ‘medical use of accelerated heavy ions’: April 1984 - March 
1989. 239p. Order Number DE91755668. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Neutrons produced by bombarding a 4 mm thick beryllium target 
with deuterons of 30 MeV and 70 MeV proton beams are used for 
a clinical trials of radiotherapy in NIRS cyclotron facility. Microdosi- 
metric measurements for neutrons and protons were carried out 
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using a tissue-equivalent (TE) proportional counters, and LET-1/2- 
SW counter and LET-5-SW counter. The TE gas employed is the 
propane based mixture, and pressure of 67.7 torr provided an ef- 
fective sphere diameter of 2 um for LET-1/2-SW counter. Alpha 
particles emitted from Cm-244 have an energy of approximatey 5.8 
MeV, and the energy loss in a 2 um path length of propane based 
TE gas was calculated to be 79.2 keV/ym. For the improvement of 
S/N ratio, a probetype charge sensitive pre-amplifier built in a first 
stage FET was used. Electronic signals were amplified and pro- 
cessed with a homemade spectroscopy logarithmic amplifier and a 
multichannel analyzer. The logarithmic amplifier made it possible to 
measure the dose distributions in lineal energy from less than 50 
eV/um to 2000 keV/,zm at the same time. The number of pulse as 
a function of lineal energy in logarithm was stored and then pro- 
cessed with a personal computer (PC-9801). The measurement 
were also made on mixed radiation fields of neutron and proton 
and gamma-rays in order to investigate the variation of dose distri- 
bution in lineal energy. The differential distribution of dose in lineal 
energy, d(y) = ycenter dotn(y) was normalized to yield the fraction 
of dose deposited per unit of lineal energy. On the basis of these 
distributions, the dose-averaged LET and the average quality factor 
for radiations outside the primary beams was determined by using 
calculated with separately d(y)-distribution of a Photon fields. (au- 
thor). 


18362 Diftractometer data collecting method and apparatus. 
Steinmeyer, P.A. To Dept. of Energy. 7 Feb 1990. USA Patent 
patent application 7-476,184. 14p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC04-76DP03533. Order Number 
DE91011585. Source: OSTI; NTIS; GPO Dep. 

Diftractometer data is collected without the use of a movable re- 
ceiving slit. A scanning device, positioned in the diffractometer 
between a sample and detector, varies the amount of the beam 
diffracted from the sample that is received by the detector in such a 
manner that the beam is detected in an integrated form. In one em- 
bodiment, a variable diameter beam stop is used which comprises 
a drop of mercury captured between a pair of spaced sheets and 
disposed in the path of the diffracted beam. By varying the spacing 
between the sheets, the diameter of the mercury drop is varied. In 
another embodiment, and adjustable iris diaphragm is positioned in 
the path of the diffrated beam and the iris opening is adjusted to 
contro! the amount of the beam reaching the detector. 5 figs. 


18363 Long range alpha particle detector. Wolf, M.A.; McAd- 
tee, J.L. Ill; Unruh, W.P.; Cucchiadra, A.L.; Huchton, R.L. To Dept. 
of Energy. 13 Mar 1990. USA Patent patent application 7-494,286. 
14p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-36. Order Number DE91011641. Source: OSTI; 
NTIS; GPO Dep. 

An alpha particle detector capable of detecting alpha radiation 
from distant sources. A high voltage is generated near a conduc- 
tive mesh while a fan draws air containing air molecules ionized by 
alpha particles across the mesh. The current in the mesh can be 
detected and used for measurement or alarm. The detector can be 
used for area, personnel and equipment monitoring. 


18364 (SLAC-PUB-5520) Physics analysis tools. Kunz, P.F. 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). Apr 
1991. 10p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00515. (CONF-910373-1: Conference on 
computing in high energy physics, Tsukuba (Japan), 11-15 Mar 
1991). Order Number DE91011752. Source: OSTI; NTIS; INIS; 
GPO Dep. 

There are many tools used in analysis in High Energy Physics 
(HEP). They range from low level tools such as a programming 
language to high level such as a detector simulation package. This 
paper will discuss some aspects of these tools that are directly as- 
sociated with the process of analyzing HEP data. Physics analysis 
tools cover the whole range from the simulation of the interactions 
of particles to the display and fitting of statistical data. For pur- 
poses of this paper, the stages of analysis is broken down to five 
main stages. The categories are also classified as areas of gener- 
ation, reconstruction, and analysis. Different detector groups use 
different terms for these stages thus it is useful to define what is 
meant by them in this paper. The particle generation stage is a 
simulation of the initial interaction, the production of particles, and 
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the decay of the short lived particles. The detector simulation stage 
simulates the behavior of an event in a detector. The track recon- 
struction stage does pattern recognition on the measured or 
simulated space points, calorimeter information, etc., and 
reconstructs track segments of the original event. The event recon- 
struction stage takes the reconstructed tracks, along with particle 
identification information and assigns masses to produce 4-vectors. 
Finally the display and fit stage displays statistical data accumu- 
lated in the preceding stages in the form of histograms, scatter 
plots, etc. The remainder of this paper will consider what analysis 
tools are available today, and what one might expect in the future. 
In each stage, the integration of the tools with other stages and the 
portability of the tool will be analyzed. 


18365 (Y/DW-983) Fast, high-resolution x-ray microfiuo- 
rescence imaging. Carpenter, D.A.; Taylor, M.A. Oak Ridge Y-12 
Plant, TN (USA). 15 Aug 1990. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840S21400. (CONF- 
9007149-7: 39. annual Denver x-ray conference, Steamboat 
Springs, CO (USA), 30 Jul - 3 aug 1990). Order Number 
DE91010658. Source: OSTI; NTIS; GPO Dep. 

X-ray microfluorescence imaging refers to the use of an x-ray 
beam as a probe to excite X-Ray Fluorescence (XRF) in a speci- 
men and produce a spatially resolved image of the element 
distribution. The advantages of high sensitivity and low 
background, together with the nondestructive nature of the mea- 
surement, have led to applications of x-ray microfluorescence 
analysis in biology, geology, materials science, as well as in the 
area of nondestructive evaluation. Previous reports have described 
the development of an x-ray microprobe which uses a conventional 
source of x-rays to produce a 10-y~m beam. This paper describes 
improvements to the microprobe which have increased the beam 
power and the solid angle of detection. The data collection and dis- 
play software have also been enhanced. 6 refs., 4 figs., 1 tab. 


18366 (Zfl-Mitt-145, pp. 101-110) First results on testing a 
wavelength dispersive X-ray spectrometer at a particle accel 
erator. Lorenz, M.; Frank, W.; Roessiger, V. Akademie der 
Wissenschaften, Leipzig (Germany, F.R.). Zentralinstitut fuer 
lsotopen- und Strahlenforschung. May 1989. (in German). In Zfl re- 
ports no. 145. 127p. Order Number DE91782097. Source: OST]; 
NTIS (US Sales Only); INIS. 

A Johannson crystal spectrometer was set up for detecting char- 
acteristic X-radiation with energies of more than 550 eV and an 
improved resolution of only a few electron volts. Its capability was 
tested at a 2 MeV Van de Graaff accelerator using the proton- 
induced X-ray spectra of silicon and fluorine of respective 
compounds (CaF2, NaF or KF). (BBR). 


4402 Radiation Effects on Instrument Components, 
instruments, or Electronic Systems 


Refer also to citation(s) 18350 


18367 (LIYaF—-1571) Eftect of high-energy particle irradia- 
tion on the capability of silicon microstrip detectors. Gnedin, 
S.G.; Samsonov, V.M.; Khanzadeev, A.V. AN SSSR, Leningrad 
(USSR). Inst. Yadernoj Fiziki. 1989. 15p. (In Russian). Order Num- 
ber DE91630906. Source: OSTI; NTIS (US Sales Only); INIS. 

Chosen model of defect formation in high-resistance silicon (with 
specific resistance rho=3KOhm) is used to calculate deterioration 
of energy resolution and decrease of the value of collected charge 
for silicon microstrip detectors depending on particle fluence. The 
period of detector capability, as applied to the prepared GIPERON 
experiment at the UNK facility in Serpukhov, is determined. 5 rets.; 
9 figs. 


18368 (SAND-91-0263C) A 1K Shadow RAM for circum- 
vention applications. Murray, J.R. Sandia National Labs.., 
Albuquerque, NM (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
910751-—1: IEEE annual international nuclear and space radiation 
effects conference, San Diego, CA (USA), 15-19 Jul 1991). Order 
Number DE91007892. Source: OSTI; NTIS; GPO Dep. 

A 1K bit Shadow RAM has been developed for storage of critical 
data in a high transient radiation environment. The circuit includes 





a 1K bit (128 x 8) static RAM with two non-volatile (NV) shadows. 
The NV shadows are used to back-up the data in the static RAM 
allowing the circuit to be powered down during transient radiation 
without losing critical data. This paper will describe the circuit's op- 
eration and characterization results. 


18369 (SAND—91-0391C) Physical basis for nondestructive 
tests of MOS radiation hardness. Scofield, J.H. (Oberlin Coll., 
OH (USA). Dept. of Physics); Fleetwood, D.M. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
910751-7: IEEE annual international nuclear and space radiation 
effects conference, San Diego, CA (USA), 15-19 Jul 1991). Order 
Number DE91009180. Source: OSTI; NTIS; INIS; GPO Dep. 

It is shown that preirradiation channel-mobility and 1/f-noise mea- 
surements can reveal a great deal about postirradiation interface- 
and oxide-trap charge buildup in MOS transistors. A model is de- 
veloped to explain the observed correlations. 10 refs., 4 figs. 


18370 (SAND-91-0447C) 1/4 noise in n- and p-channel 
MOS devices through irradiation and annealing. Meisenheimer, 
T.L.; Fleetwood. D.M.; Shaneyfelt, M.R. Sandia National Labs., Al- 
buquerque, NM (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
910751-—2: IEEE annual international nuclear and space radiation 
effects conference, San Diego, CA (USA), 15-19 Jul 1991). Order 
Number DE91008176. Source: OSTI; NTIS; INIS; GPO Dep. 

1/f noise in irradiated n- and p-channel MOS transistors is shown 
to differ in magnitude, and in response to biased annealing. Possi- 
ble origins of these differences are discussed. 11 refs., 4 figs. 


18371 (SAND-91-0448C) Comparison of low-energy x-ray 
and cobalt-60 irradiations of MOS devices as a function of 
gate bias. Shaneytfeltt, M.R. (Sandia National Labs., Albuquerque, 
NM (USA)); Fleetwood, D.M.; Schwank, J.R.; Hughes, K.L. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 5p. Sponsored by 
Department of Defense, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910751—4: IEEE annual international 
nuclear and space radiation effects conference, San Diego, CA 
(USA), 15-19 Jul 1991). Order Number DE91008174. Source: 
OSTI; NTIS; INIS; GPO Dep. 


—1 
The EZ electric field dependence of the saturated density of in- 
terface traps in MOS devices is used to improve estimates of 
charge yield during ©°Co irradiations. Previous discrepancies be- 
tween 10-keV x-ray and ©°Co response are resolved. 14 refs., 7 
figs. 


18372 (SAND-91-0477C) SEU response of design- and 
resistor-hardened D-latches in the SA3300 microprocessor. 
Sexton, F.W.: Corbett, W.T.; Axness, C.L.; Wunsch, T.F.; Hughes, 
K.L.; Treece, R.K.; Hass, K.J.: Hash, G.L.: Shaneyfeltt, M.R. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 5p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-910751-5: IEEE annual international nuclear and space ra- 
diation effects conference, San Diego, CA (USA), 15-19 Jul 1991). 
Order Number DE91009551. Source: OSTI; NTIS; GPO Dep. 

The effectiveness of hardening the SA3300 against SEU using 
design and design-plus-resistor approaches is presented. The full 
performance and SEU tolerance requirements are met using Re < 
160 kQ. Lumped-parameter circuit simulations are used to analyze 
results. 10 refs., 5 figs. 


18373 (SAND-91-0482C) Hardness assurance for low-dose 
space applications. Fleetwood, D.M.; Winokur, P.S.; Meisen- 
heimer, T.L. Sandia National Labs.. Albuquerque, NM (USA). 
[1991]. 5p. Sponsored by Department of Defense, Washington. DC 
(USA). DOE Contract AC04-76DP00789. (CONF-910751-6: IEEE 
annual international nuclear and space radiation effects confer- 
ence, San Diego, CA (USA), 15-19 Jul 1991). Order Number 
DE91009178. Source: OSTI; NTIS; GPO Dep. 

We present a revised method to conservatively estimate MOS 
hardness in space that permits greater latitude than MIL-STD 
883C, Test Method 1019 in part selection for low-dose space sys- 
tems. 16 refs., 3 figs. 
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4404 Well Logging Instrumentation 
Refer also to citation(s) 16587, 18384 


18374 Fluid driven torsional dipole seismic source. Hardee, 
H.C. To Dept. of Energy. 8 Aug 1990. USA Patent patent applica- 
tion 7-390,810. 20p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. Order Number 
DE91011490. Source: OSTI; NTIS; GPO Dep. 

A compressible fluid powered oscillating downhole seismic 
source device capable of periodically generating uncontaminated 
horizontally-propagated, shear waves is provides. A compressible 
fluid generated oscillation is created within the device which im- 
parts an oscillation to a housing when the device is installed in a 
housing such as the cylinder of an existing downhole tool, thereby 
a torsional seismic source is established. Horizontal waves are 
transferred to the surrounding bore hole medium through downhole 
clamping. 4 figs. 


4405 Thermal instrumentation 


18375 (CONF-9104214—-1) Fiber-sensor design for turbine 
engines. Tobin, K.W. Jr.; Beshears, D.L.; Noel, B.W.; Turley, W.D.; 
Lewis, W. Ill. Oak Ridge National Lab., TN (USA). [1991]. 13p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From 5. annual fiber optics review conference; 
Blacksburg. VA (USA); 1-4 Apr 1991. Order Number DE91010787. 
Source: OSTI; NTIS: GPO Dep. 

Turbine engine systems present a challenging environment for 
applications of fiber-optic-based probes and sensors. High temper- 
atures, large vibrations, strong black-body emission backgrounds, 
and opticai path haziness, represent some of the obstacles that 
characterize these environments. This paper discusses the design 
philosophy and implementation of a fluorescence-based, extrinsic, 
fiber-optic sensor. This technique utilizes the temperature- 
dependent fluorescent emission of a ceramic phosphor coating to 
discern the temperature of the interrogated surface. Surface 
temperature measurements to 1500°K are achievable in the com- 
bustion environment using these methods. 7 refs., 8 figs., 1 tab. 


18376 (UCRL-JC—105620) Analysis of multi-wavelength py- 
rometry using non-linear chi-square fits and Monte Carlo 
methods. Gathers, G.R. Lawrence Livermore National Lab., CA 
(USA). Mar 1991. 30p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-9106176—-1: 11. 
symposium on thermophysical properties, Boulder, CO (USA), 23- 
27 Jun 1991). Order Number DE91011185. Source: OSTI; NTIS; 
GPO Dep. 

An analysis of multi-wavelength pyrometry is made using Monte 
Carlo methods to evaluate the measurement error as a function of 
temperature for 3, 4, 5, and 6 channels. Both a graybody and an 
emissivity with linear wavelength dependence are considered. x? is 
calculated using the observed intensity in each channel, and is 
minimized with respect to the temperature and the emissivity coeffi- 
cients, using the Levenberg-Marquardt method. The influence of 
spectral span of the channels, and the weight function used in the 
x? fit, are examined. For the case of linear wavelength depen- 
dence, the solutions are found to be non-unique, even with 6 
channels. The results show little improvement of precision with 
increasing number of channels beyond 4 channels when the non- 
linear variable T is free. Both the spectral span and the weight 
function are shown to be important variables. 


4406 Optical instrumentation 
Refer also to citation(s) 18375, 19382 


18377 (CONF-9106168-2) Coupling to large-core fibers. 
Kercel, S.W. Oak Ridge National Lab., TN (USA). [1991]. 9p. 
Sponsored by Department of Defense. Washington, DC (USA); 
USDOE. Washington, DC (USA). DOE Contract AC05-840R21400 
-FC07-881D12691. From 1991 European Muon Collaboration 
(EMC) Expo: Orlando, FL (USA); 25-27 Jun 1991. Order Number 
DE91010811. Source: OSTI: NTIS: GPO Dep. 

Some instrumentation problems dictate the use of large-core op- 
tical fibers. but such applications require efficient coupling. Three 
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areas are of special interest: coupling a collimated beam into a 
fiber; fiber-to-fiber connection; and coupling from a fiber to an opti- 
cal instrument. Several problems inherently limit the efficiency of 
coupling between optical elements. One of the least appreciated is 
etendue mismatch. In this tutorial. several techniques for predicting 
and minimizing fiber-coupling losses are considered. To illustrate 
these points, experimental results are presented for coupling near- 
infrared (1.064-,.) light fibers with a 400-,-diam core. 


18378 (DOE/ER/13152-T4) Interferometric measurement 
techniques in double-diftusive systems: Technical progress 
report, February 1, 1985—January 31, 1986. Worek, W.M.; Lavan, 
Z.; Higgins, G.T. Illinois Inst. of Tech., Chicago, IL (USA). Dept. of 
Mechanical and Aerospace Engineering. [1986]. 8p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-84ER13152. 
Order Number DE91010921. Source: OSTI; NTIS; GPO Dep. 

The objective of the project is to develop an experimental tech- 
nique to measure two scalar variables in double-diffusive or other 
two component system. The two frequency optical decomposition 
techniques uses a dual frequency Mach-Zehnder Interferometer to 
simultaneously determine the local gradients of two scalar vari- 
ables in the test system. Interferograms taken at the two different 
frequencies are analyzed using index of refraction data which is a 
function of temperature and concentration. The experimental pro- 
gram will be integrated with an analytical approach in an attempt to 
identify and assess the potential application of such a technique 
and the impact on stability studies in double-diffusive systems. 2 
tabs. 


18379 Fiber optic diffraction grating maker. Deason, V.A.; 
Ward, M.B. To Dept. of Energy. 3 Aug 1989. USA Patent patent 
application 7-388,870. 20p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC07-761D01570. Order Number 
DE91011604. Source: OSTI; NTIS; GPO Dep. 

A compact and portable diffraction grating maker comprised of a 
laser beam, optical and fiber optics devices coupling the beam to 
one or more evanescent beam splitters, and collimating lenses or 
mirrors directing the split beam at an appropriate photosensitive 
material. The collimating optics, the output ends of the fiber optic 
coupler and the photosensitive plate holder are all mounted on an 
articulated framework so that the angle of intersection of the 
beams can be altered at will without disturbing the spatial filter, col- 
limation or beam quality, and assuring that the beams will always 
intersect at the position of the plate. 4 figs. 


18380 Diftraction gratings used as identitying markers. Dea- 
son, V.A.; Ward, M.B. To Dept. of Energy. 3 Aug 1989. USA 
Patent patent application 7-388,880. 22p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC07-761D01570. Order 
Number DE91011603. Source: OSTI; NTIS: GPO Dep. 

A finely detailed defraction grating is applied to an object as an 
identifier or tag which is unambiguous, difficult to duplicate, or re- 
move and transfer to another item, and can be read and compared 
with prior readings with relative ease. The exact pattern of the de- 
fraction grating is mapped by diffraction moire techniques and 
recorded for comparison with future readings of the same grating. 
7 figs. 


18381 Multi-source solar simulator using single light 
source. Emery, K.A.; Osterwald, C.R. To Dept. of Energy. 17 Aug 
1989. USA Patent patent application 7-394,993. 17p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-83CH10093. 
Order Number DE91011626. Source: OSTI; NTIS; GPO Dep. 
Methods, techniques and apparatus are described for adjusting 
the spectral irradiance characteristics of a light source. The inven- 
tion is applicable to any light source and has many areas of utility. 
One example is for simulating solar light for use in testing effi- 
ciency of photovoltaic cells. Solar light at any point in the world can 
be simulated. Also, light having any desired wavelength (or combi- 
nation of desired wavelengths) can be obtained from a single light 
source using the techniques and apparatus of the invention. 4 figs. 


18382 Ferroelectric optical image comparator. Butler, M.A.; 


Land, C.E.; Martin, S.J.; Pfeifer, K.B. To Dept. of Energy. 30 Aug 
1989. USA Patent patent application 7-400,851. 30p. Sponsored by 


382 ERA Vol. 16, No. 7 


USDOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91011597. Source: OSTI; NTIS; GPO Dep. 

The property of ferroelectric ceramics such as lead lanthanum 
zirconate titanate (PLZT) to store information has been known for 
many years. This relates to the property of ferroelectric ceramic 
materials to become permanently polarized when an electric signal 
is applied to the material. A ferroelectric optical image comparator 
has a lead lanthanum zirconate titanate thin-film device which is 
constructed with a semi-transparent or transparent conductive first 
electrode on one side of the thin film, a conductive metal second 
electrode on the other side of the thin film, and the second elec- 
trode is in contact with a nonconducting substrate. A photoinduced 
current in the device represents the dot product between a stored 
image and an image projected onto the first electrode. One- 
dimensional autocorrelations are performed by measuring this 
current while displacing the projected image. 5 figs. 


18383 (SAND—90-2331C) Automatic target recognition us- 
ing acousto-optic image correlator. Molley, P.A.; Kast, B.A. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 9p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910450-8: SPIE international sympo- 
sium on optical engineering and photonics in aerospace sensing, 
Orlando, FL (USA), 1-5 Apr 1991). Order Number DE91011499. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A hybrid electro-optic image processor has been developed for 
automatic target recognition using an acousto-optic correlator and 
digital electronics. The optical system pertorms the computationally 
intensive correlation operation on the large 2-D input scenes. The 
electronics provide the decision making capability and also 
pertorms part of the normalization needed for increasing the peak- 
to-sidelobe ratio in cluttered scenes. The system is able to analyze 
each correlation plane and apply a real-time template selection al- 
gorithm to accommodate scale or rotation changes of the target. A 
demonstration of the current system capabilities is presented using 
a terrain board with several different types of stationary and mov- 
ing model vehicles. 7 refs., 9 figs. 


4407 Geophysical and Meteorological Instrumenta- 
tion 


Refer also to citation(s) 18461 


18384 Rotary pneumatic valve. Hardee, H.C. To Dept. of En- 
ergy. 2 Aug 1989. USA Patent patent application 7-387,913. 11p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91011605. Source: OSTI; 
NTIS; GPO Dep. 

A rotary pneumatic valve which is thrust balanced and the pneu- 
matic pressure developed produces only radial loads on the valve 
cylinder producing negligible resistance and thus minimal torque on 
the bearings of the valve. The valve is multiplexed such that at 
least two complete switching cycles occur for each revolution of 
the cylinder spindle. 4 figs. 


4408 Miscellaneous Instrumentation 


Refer also to citation(s) 16404, 17665, 17833, 17838, 18028, 
18036, 18074, 18107, 18109, 18110, 18111, 18112, 18362, 18404 


18385 (EGG-10617-2079) Uniform field laser illuminator 
tor remote sensing. Di Benedetto, J.; Capelle, G.; Lutz, S. EG 
and G Energy Measurements, Inc., Goleta, CA (USA). [1991]. 20p. 
Sponsored by Department of Defense, Washington, DC (USA); 
USDOE, Washington, DC (USA). DOE Contract ACO08-88NV 10617. 
(CONF-910450-6: SPIE international symposium on optical engi- 
neering and photonics in aerospace sensing, Orlando, FL (USA), 
1-5 Apr 1991). Order Number DE91010823. Source: OSTI; NTIS; 
GPO Dep. 

A novel method for achieving well-behaved far-field laser illumi- 
nation of remote targets for imaging from an airborne plattorm is 
described. An assembly based on a mixing rod modifies the laser 
output to give uniform illumination of a remote target; further, the 
laser footprint on target can be closely matched to the detector 
field of view. Polarization is maintained through the assembly, and 





power losses are slight. Laboratory test performance is presented 
for both a dye laser and an excimer laser system. 20 figs. 


18386 (HMRL-R-73-6) Particle densitometer based on the 
acoustical resonance measurement: Sixth quarterly progress 
report. Vetter, A.A. Humbug Mountain Research Labs., Duarte, CA 
(USA). 2 Apr 1991. 14p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG01-89CE15453. Order Number 
DE91009979. Source: OSTI; NTIS; GPO Dep. 

In order to better describe the time dependent variations in the 
experimental data from the laboratory experiments a first order 
acoustical analysis was performed. The results of this analysis are 
presented in the Appendix. The most important result is that the 
longitudinal acoustical modes for a spatial varying particle density 
are time dependent. Thus, it is likely that the time dependence ob- 
served in the laboratory tests is due to the lack of a standing wave 
solution, not due to time dependent nonuniformity caused by the 
apparatus. The experimental evidence to support this is qualitative 
at this time. The experience with the Acoustical Resonance Mea- 
surement (ARM) using transverse resonances is that particle 
density nonuniformity tends to change the resonance frequency 
shift on the time scale of the batch of fluidized particles moving 
through the cross section under test, the shift is in the direction of 
the increase or decrease, and the magnitude of the frequency shift 
recovers once steady behavior is attained. However with longitudi- 
nal resonances, the amplitude tended to oscillate and these 
oscillations could not be averaged out. A comprehensive explana- 
tion which links the experimental data and the theory has not yet 
been accomplished. 


18387 (INIS-SU-228/A, pp. 137) Sensor for moisture con- 
tent control in gas media. Barinova, O.P. (Moskovskij 
Khimiko-Tekhnologicheskij Inst., Moscow (USSR)); Provotorov, 
M.V.; Majer, A.A.;  Kornilov, S.V. AN SSSR, Moscow 


(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-issiedovatel'skij i Proektnyj Inst. Red- 
kometallichesko} Promyshlennosti, Moscow (USSR); Moskovskij 


Gosudarstvennyj Univ., Moscow (USSR). 1989. 199p. (in Russian). 
(CONF-8904404-—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
Ail-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. MOISTURE GAGES/gases; ELECTRIC CONDUC- 
TIVITY; HUMIDITY; GASES; WATER VAPOR 


18388 (ORNL/FTR-3884) [Microscopy of semiconducting 
materials}: Foreign trip report, March 21, 1991—April 5, 1991. 
Pennycook, S.J. Oak Ridge National Lab., TN (USA). 26 Apr 1991. 
13p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91011197. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of the trip was to present an invited talk at the 7th 
Oxtord Conference on Microscopy of Semiconducting Materials en- 
titled, “High-Resolution Z-Contrast Imaging of Heterostructures and 
Superiattices,” (Oxford, United Kingdom) and to visit VG Micro- 
scopes, East Grinstead, for discussions on the progress of the Oak 
Ridge National Laboratory (ORNL) 300-kV high-resolution scanning 
transmission electron microscope (STEM), which is currently on or- 
der. The traveler also visited three other institutions with 100-kV 
STEMs that either have or intend to purchase the necessary modi- 
fications to provide Z-contrast capability similar to that of the 
existing ORNL machine. Specifically, Max-Planck Institut fuer 
Metallforschung (Stuttgart, Germany); Cambridge University, De- 
partment of Materials Science and Metallurgy (Cambridge, United 
Kingdom); and Cavendish Laboratory, Cambridge University (Cam- 
bridge, United Kingdom) were visited. In addition, discussions were 
held with C. Humphreys on the possibility of obtaining joint funding 
for collaborative research involving electron beam writing and 
Z-contrast imaging in the Cambridge and Oak Ridge STEMs, re- 
spectively. 10 refs. 


18389 Spinning angle optical calibration apparatus. Beer, 
S.K.; Pratt, H.R. Il. To Dept. of Energy. 12 Sep 1989. USA Patent 
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patent application 7-406,004. 13p. Sponsored by USDOE, Wash- 
ington, DC (USA). Order Number DE91011594. Source: OSTI; 
NTIS; GPO Dep. 

An optical calibration apparatus is provided for calibrating and re- 
producing spinning angles in cross-polarization, nuclear magnetic 
resonance spectroscopy. An illuminated magnifying apparatus en- 
ables optical setting and accurate reproducing of spinning magic 
angles in cross-polarization, nuclear magnetic resonance spec- 
troscopy experiments. A reference mark scribed on an edge of a 
spinning angle test sample holder is illuminated by a light source 
and viewed through a magnifying scope. When the magic angle of 
a sample material used as a standard is attained by varying the 
angular position of the sample holder, the coordinate position of 
the reterence mark relative to a graduation or graduations on a ret- 
icle in the magnifying scope is noted. Thereafter, the spinning 
magic angle of a test material having similar nuclear properties to 
the standard is attained by returning the sample holder back to the 
originally noted coordinate position. 2 figs. 


18390 A multipulsed dynamic moire interferometer. Deason, 
V.A. To Dept. of Energy. 10 Jun 1989. USA Patent patent applica- 
tion 7-418069. 19p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract ACO07-761D01570. Order Number 
DE91011608. Source: OSTI; NTIS; GPO Dep. 

An improved dynamic moire interferometer is described that is 
comprised of a lasing medium providing a plurality of beams of co- 
herent light, a multiple q-switch producing multiple trains of 100,000 
or more pulses per second, a combining means collimating multi- 
ple trains of pulses into substantially a single train and directing 
beams to specimen gratings affixed to a test material, and a con- 
troller, triggering and sequencing the emission of the pulses with 
the occurrence and recording of a dynamic loading event. 5 figs. 


18391 Nested-cone transformer antenna. Ekdahl, C.A. To 
Dept. of Energy. 18 Oct 1989. USA Patent patent application 7- 
423,174. 15p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. Order Number DE91011644. 
Source: OSTI; NTIS; GPO Dep. 

A plurality of conical transmission lines are concentrically nested 
to form an output antenna for pulsed-power, radio-frequency, and 
microwave sources. The diverging conical conductors enable a high 
power input density across a bulk dielectric to be reduced below a 
breakdown power density at the antenna interface with the trans- 
mitting medium. The plurality of cones maintain a spacing between 
conductors which minimizes the generation of high order modes 
between the conductors. Further, the power input feeds are iso- 
lated at the input while enabling the output electromagnetic waves 
to add at the transmission interface. Thus, very large power signals 
from a pulse rf, or microwave source can be radiated. 6 figs. 


18392 Conducting fiber compression tester. DeTeresa, S.J. 
To Dept. of Energy. 7 Dec 1989. USA Patent patent application 7- 
447,475. 19p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. Order Number DE91011655. 
Source: OSTI; NTIS; GPO Dep. 

The invention measures the resistance across a conductive fiber 
attached to a substrate place under a compressive load to deter- 
mine the amount of compression needed to cause the fiber to fail. 
3 figs. 


18393 Imaging SQUID magnetometry and gradiometry. 
Overton, W.C. Jr.; van Hulsteyn, D.B.; Flynn, E.R. To Dept. of En- 
ergy. 21 Dec 1989. USA Patent patent application 7-454,607. 24p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. Order Number DE91011703. Source: OSTI; NTIS; 
GPO Dep. 

An improved pick-up coil system for use with Superconducting 
Quantum Interference Device gradiometers and magnetometers 
involving the use of superconducting plates near conventional pick- 
up coil arrangements to provide imaging of nearby dipole sources 
and to deflect environmental magnetic noise away from the pick-up 
coils. This allows the practice of gradiometry and magnetometry in 
magnetically unshielded environments. One embodiment uses a 
hemispherically shaped superconducting plate with interior pick-up 
coils, allowing brain wave measurements to be made on human 
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patients. Another embodiment using flat superconducting plates 
could be used in non-destructive evaluation of materials. 7 figs. 


18394 Variable volume calibration apparatus. Hallman, R.L. 
Jr. To Dept. of Energy. [1991]. USA Patent patent application 7- 
471,342. 22p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC05-840R21400. Order Number DE91011554. 
Source: OSTI; NTIS; GPO Dep. 

An apparatus is provided for determining the volume of a closed 
chamber. The apparatus includes a body having a cylindrical cavity 
therein including a threaded rear portion and a closed front end, 
and a piston having a threaded portion which mates with threaded 
rear portion of the cavity and which reciprocates in the cavity. A 
gas-impermeable seal, which is carried by the piston in one em- 
bodiment, forms a closed chamber in the front end of the cavity. A 
linear-movement indicator, attached to the rear end of the piston, 
measures the reciprocating movement of the piston in the cavity, 
while a pressure sensing device, connected to the front end of the 
cavity, determines the pressure in the closed system. In use, a 
vessel, having a volume enclosing experimental materials, is also 
connected to the front end of the cavity. and pressure and piston 
movement measurements are made which enable calculation of a 
volume change in the vessels. The design and operation of this in- 
strument are presented. 7 figs. 


18395 Toroids as NMR detectors in metal pressure probes 
and in flow systems. Rathke, J.W. To Dept. of Energy. 31 Jan 
1990. USA Patent patent application 7-472,924. 17p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
Order Number DE91011548. Source: OSTi; NTIS; GPO Dep. 

A nuclear magnetic resonance probe to measure the properties 
of a sample under high pressure conditions. The apparatus em- 
ploys a free standing, elongated toroidal coil as the RF transmitter 
and receiver. 3 figs. 


18396 Suspension stirrer tor NMR spectroscopy. Freyer, 
J.P; Coulter, J.R. To Dept. of Energy. 2 Dec 1990. USA Patent 
patent application 7-478,371. 14p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91011578. Source: OST!; NTIS; GPO Dep. 

This invention relates to nuclear ‘magnetic resonance (NMR) 
spectroscopy and, more particularly, to the application of NMR 
spectroscopy to cell culture samples. A perfusion treatment system 
maintains microenvironmental conditions about cell spheroids 
during nuclear magnetic resonance (NMR) examination. A non- 
magnetic stirring assembly is inserted within a conventional NMR 
tube to continuously and uniformly supply a perfusate adjacent the 
spheroids. The perfusate is circulated during the spheroid stirring 
to maintain known perfusion conditions and eliminate artifacts from 
the NMR data. 4 figs. 


18397 A method of measuring a molten metal liquid pool 
volume. Garcia, G.V.; Carlson, N.M., Donaldson, A.D. To Dept. of 
Energy. 12 Dec 1990. USA Patent patent application 7-478,375. 
12p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. Order Number DE91011576. Source: OSTI; 
NTIS; GPO Dep. 

A method of measuring a molten metal liquid pool volume and in 
particular molten titanium liquid pools, including the steps of (a) 
generating an ultrasonic wave at the surface of the molten metal 
liquid pool, (b) shining a light on the surface of a molten metal 
liquid pool, (c) detecting a change in the frequency of light, (d) de- 
tecting an ultrasonic wave echo at the surface of the molten metal 
liquid pool, and (e) computing the volume of the molten metal liq- 
uid. 3 figs. 


18398 (SAND-90-0905) Procedures used in the calibration 
of AC calibrators. Salazar, M.T. Sandia National Labs., Albu- 
querque, NM (USA). Feb 1991. 36p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91009853. Source: OSTI; NTIS; GPO Dep. 

This report describes an automatic calibration system used in the 
calibration of all precision AC calibrators. The system includes an 
AC-DC Transter Standard, a DC Voltage Standard, and a high- 
resolution digital multimeter, with an IBM-XT Personal Computer 
for data acquisition and analysis. Specialized instrumentation and 
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measurement techniques make it possible to achieve high accu- 
racy measurements with repeatability. 5 refs., 3 figs. 


18399 (SAND-90-3193) Calibration oi accelerometers on 
the 1000 g centrituge. Rebarchik, F.N. Sandia National Labs., Al- 
buquerque, NM (USA). Apr 1991. 32p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91012103. Source: OSTI; NTIS; GPO Dep. 

This memorandum is a synopsis of the description and operation 
of the equipment used, and the events occurring during the calibra- 
tion of an accelerometer on the 1000 G centrifuge. 2 refs., 1 tab. 
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18400 (FASAC-TAR-91010930) Soviet oceanographic syn- 
thetic aperture radar (SAR) research. Held, D.N.; Gasparovic, 
R.F.; Mansfield, A.W.; Melville, W.K.; Mollo-Christensen, E.L.; Ze- 
bker, H.A. Science Applications International Corp., McLean, VA 
(USA). Foreign Applied Sciences Assessment Center. Jan 1991. 
203p. Source: OSTI; Science Applications International Corp., 
1710 Goodridge Drive, P.O. Box 1303, McLean, VA 22102. 

Radar non-acoustic anti-submarine warfare (NAASW) became 
the subject of considerable scientific investigation and controversy 
in the West subsequent to the discovery by the Seasat satellite in 
1978 that manifestations of underwater topography, thought to be 
hidden from the radar, were visible in synthetic aperture radar 
(SAR) images of the ocean. In addition, the Seasat radar produced 
images of ship wakes where the observed angle between the wake 
arms was much smaller than expected from classical Kelvin wake 
theory. These observations cast doubt on the radar oceanography 
community's ability to adequately explain these phenomena, and 
by extension on the ability of existing hydrodynamic and radar 
scattering models to accurately predict the observability of 
submarine-induced signatures. If one is of the opinion that radar 
NAASW is indeed a potentially significant tool in detecting sub- 
merged operational submarines, then the Soviet capability, as 
evidenced throughout this report, will be somewhat daunting. It will 
be shown that the Soviets have extremely fine capabilities in both 
theoretical and experimental hydrodynamics, that Soviet 
researchers have been conducting at-sea radar remote sensing ex- 
periments on a scale comparable to those of the United States for 
several years longer than we have, and that they have both an air- 
borne and spaceborne SAR capability. The only discipline that the 
Soviet Union appears to be lacking is in the area of digital radar 
signal processing. If one is of the opinion that radar NAASW can 
have at most a minimal impact on the detection of submerged sub- 
marines, then the Soviet effort is of little consequence and poses 
not threat. 280 refs., 31 figs., 12 tabs. 


18401 (SAND-90-2179C) Low altitude high speed cargo 
parachute system development: A status report. Sundberg, 
W.D. (Sandia National Labs., Albuquerque, NM (USA)); Alsbrooks, 
T.H.; Ronquillo, K.L.; Sadeck, J.E.; Lee, C.K. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 15p. Sponsored by Depart- 
ment of Defense, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-9104171-8: 11. AIAA aerodynamic de- 
celerator systems technology conference, San Diego, CA (USA), 
9-11 Apr 1991; AlIAA—91-0880). Source: OSTI; American Institute 
of Aeronautics and Astronautics, 370 L'’Entfant Promenade, S.W., 
Washington, DC 20024. 

A Low Altitude High Speed Cargo (LAHSC) parachute is being 
developed for deployment at velocities up to 250 knots at 300 ft al- 
titude. The LAHSC parachute will decelerate and turnover a load to 
a 40 to 60 ft/sec vertical velocity at first vertical at approximately 
30 ft AGL. The acceleration limit is 5 g's. Main chute cargo extrac- 
tion will be necessary. A single parachute will be utilized for a 7500 
lb load, and clusters will be used for larger loads. The 64-gore, 70- 
ft-dia parachute has a ring-slot/solid construction with a flare at the 
skirt to aid the inflation. This paper describes the parachute, the 
design process and testing to date. Model parachutes have been 
tested in wind tunnels and in free flight. A single full-scale 
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parachute has been tested at low speeds with conventional load 
extraction, and with a vertical trajectory at deployment. 5 refs., 18 
figs., 3 tabs. 


18402 (SAND—91-0852C) A measurement system for air- 
craft/weapon electromagnetic compatibility. Mounteer, T.D.; 
Scott, L.D.; Stevenson, L.E. Sandia National Labs., Albuquerque, 
NM (USA). [1991]. 9p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (CONF-9106177-3: 1991 
Society of Women Engineers national convention, San Diego, CA 
(USA), 23-29 Jun 1991). Order Number DE91011504. Source: 
OSTI; NTIS; GPO Dep. 

An electromagnetic measurement system (EMMS) was designed 
and constructed to provide essential data relating to electromag- 
netic compatibility (EMC) of modern weapons carried on military 
aircraft. This system measures the equivalent plane wave electric 
and magnetic fields impinging on a weapon's exterior surface aris- 
ing from electromagnetic radiators on board host or nearby aircraft. 
To relate practical sensor responses to specified equivalent plane 
wave EMC field levels, a modern weapon shape was used as the 
primary sensor element which responds with a simple dipole an- 
tenna response at the lower frequencies and is instrumented with 
local skin current sensors. At higher frequencies, the locally in- 
duced currents can be related to the incident fields by simple 
scattering theory. Finally, an error analysis that catalogs all mea- 
surement path elements was performed to provide an error bound 
on the equivalent free electric field measurements reported by the 
EMMS. 6 refs., 9 figs. 


4501 Chemical Explosions and Explosives 
Refer also to citation(s) 17843, 18023 


18403 Spherical nitroguanidine process. Sanchez, J.A.; Roe- 
mer, E.L.; Stretz, LA. To Dept. of Energy. 12 Sep 1989. USA 
Patent patent application 7-406,010. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. Order 
Number DE91011630. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

A process of preparing spherical high bulk density nitroguanidine 
by dissolving low bulk density nitroguanidine in N-methyl pyrroli- 
done at elevated temperatures and then cooling the solution to 
lower temperatures as a liquid characterized as a nonsolvent for 
the nitroguanidine is provided. The process is enhanced by inclu- 
sion in the solution of from about 1 ppm up to about 250 ppm of a 
metal salt such as nickel nitrate, zinc nitrate or chromium nitrate, 
preferably from about 20 to about 50 ppm. Nitroguanidine is used 
as a propellant and explosive. 


18404 (SAND-91-0632C) Shock response of Detasheet. 
Asay, B.W. Ramsay, J.B. (Los Alamos National Lab., NM (USA)); 
Anderson, M.U.; Graham, R.A. Lawrence Livermore National Lab.., 
CA (USA). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (CONF-9103131—4: Joint 
Army/Navy/NASAVAir Force (JANNAF) propulsion systems hazards 
subcommittee meeting, Albuquerque, NM (USA), 18-22 Mar 1991). 
Order Number DE91010923. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Detasheet® is a DuPont sheet explosive that consists of 68% 
PETN, 8% nitrocellulose, and 24% acetyl tributyl citrate. It is used 
extensively in metal forming and other industrial applications, as 
well as in military applications. Its shock and initiation response are 
incompletely understood. This paper summarizes the results ob- 
tained on the nonreactive Hugoniot for Detasheet, the results of 
two wedge tests, a measurement of the bulk sound speed, and two 
different measures of the detonation pressure. A more complete 
description of the experimental techniques used and the data anal- 
yses are being prepared for publication. The piezoelectric polymer 
stress-rate gauge, polyvinylidine fluoride (PVDF), was used to 
measure the input pressure profiles, the transmitted stress wave 
profiles, and the transit times through the samples. Because of the 
extraordinary sensitivity of the PVDF gauge and the flexible nature 
of Detasheet, specia! procedures were developed to achieve inti- 
mate contact with the samples while preserving a known sample 
thickness. Viscoplastic and initiation phenomena in Detasheet were 
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clearly observed using the PVDF gauges. The shock initiation be- 
havior of this material was investigated with the conventional 
wedge test as well as plane-wave experiments using disks of De- 
tasheet and PVDF gauges. The shock sensitivity is compared with 
that of XTX 8003 (80% PETN/20% Syligard 182@). The detonation 
pressure was measured with a simple plate dent test as well as 
with a Manganin stress gauge. 10 refs., 6 figs., 1 tab. 


18405 (UCRL-ID-106441) Low-vulnerability explosives 
(LOVEX) for mass-use warheads: Part 1, The processing and 
vulnerability testing of LOVEX formulations RX-35-AQ, RX-35- 
AS, and RX-35-AT. Pruneda, C.; Jessop, E.; McGuire, R.; Walkup, 
C.; Black, W.; Helm, F. Lawrence Livermore National Lab., CA 
(USA). 15 Feb 1991. 6p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91009713. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Previous low-vuinerability explosives (LOVEX) formulations were 
optimized to some extent with respect to performance, cost, and 
decreased vuinerability in 4-in.-diameter hardware. However, these 
same formulations were not optimized with respect to, among other 
things, the binder cure chemistry, sympathetic detonation, and 
thermal stability (cook-off) in 8-in.-diameter hardware. This report 
focuses on modification of the polymer binder and the formulation 
composition to improve both the quality of the cured explosive and 
the insensitivity of LOVEX formulations to sympathetic detonation in 
8-in-diameter hardware. The thermal-stability issue is the focus of 
ongoing work and will be addressed in future reports. The authors 
discuss the results of their efforts to improve both the binder chem- 
istry and the insensitivity of LOVEX formulations to sympathetic 
detonation. In particular, they discuss the modified polymer system 
used and the 8-in.-diameter sympathetic-detonation test results of 
three LOVEX formulations: RX-35-AQ RX-35-AS, and RX-35-AT. 
LOVEX formulations have been developed that do not sympatheti- 
cally detonate in 8-in.-diameter hardware and that have very good 
low-viscosity processing properties. 1 ref., 2 figs., 4 tabs. 


4502 Nuclear Explosions and Explosives 
Refer also to citation(s) 19398 


18406 (DOE/DP-0085P) Complex 21: Reconfiguration of 
the US nuclear weapons complex. USDOE Assistant Secretary 
for Defense Programs, Washington, DC (USA). Jan 1991. 21p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91012139. Source: OSTI; NTIS; GPO Dep. 

With the release of the Complex Reconfiguration Study, the US 
Department of Energy has taken the first in a series of steps to re- 
organize the nation’s Nuclear Weapons Complex. Reconfiguration 
represents a policy shift toward a safer, more efficient management 
of the complex. Under this plan, DOE will redirect its mission to de- 
velop a smaller, more centralized, less expensive Nuclear 
Weapons Complex. DOE can accomplish these objectives while 
maintaining flexibility and meeting the needs of nuclear deterrence 
in an ever-changing world. While reconfiguration is a complex and 
technical subject, this booklet provides a basic outline on the ob- 
jectives, the process and the potential results of reconfiguring 
America's Nuclear Weapons Complex. 


18407 (SAND—90-2991C) Thermal nuclear pulse simulation 
at the National Solar Thermal Test Facility. Cameron, C.P. (San- 
dia National Labs., Albuquerque, NM (USA)); Ralph, M.E.; 
Ghanbari, C.M.; Oeding, R.; Shaw, K. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. 14p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9104143-2: Conference on instrumentation for nuclear weapons 
effects testing, Vicksburg, MS (USA), 16-19 Apr 1991). Order Num- 
ber DE91010857. Source: OSTI; NTIS; GPO Dep. 

The National Solar Thermal Test Facility (NSTTF) at Sandia Na- 
tional Laboratories in Albuquerque, New Mexico is being used to 
simulate the thermal pulse from a nuclear weapon on relatively 
large surfaces. Pulses varying in length from 2 seconds to 7 sec- 
onds have been produced. The desired pulse length varies as a 
function of the yield of the weapon being simulated. The present 
experiment capability can accommodate samples as large as 1.2 x 
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1.5 meters. Samples can be flat or three-dimensional. Samples ex- 
posed have ranged from fabrics (protective clothing) to an aircraft 
canopy and cockpit system, complete with a mannequin in a flight 
suit and helmet. In addition, a windowed wind tunnel has been 
constructed which permits exposure of flight surface materials to 
thermal transients with air speed of Mach 0.8. The wind tunnel can 
accommodate samples up to 48 x .76 meters or an array of 
smaller samples. The maximum flux capability of the NSTTF is 
about 70 calories/em*-sec. A black-body temperature of about 
6000 K is produced by the solar beam and is therefore ideal for 
simulating the nuclear source. 3 refs., 7 figs. 


18408 (SAND-—91-0796C) UGT low level signal conditioning 
investigation. Barrett, W.H. (Sandia National Labs., Albuquerque, 
NM (USA)); Cole, E. Sandia National Labs., Albuquerque, NM 
(USA). [1991]. 45p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (CONF-9104143—1: Con- 
ference on instrumentation for nuclear weapons effects testing, 
Vicksburg, MS (USA), 16-19 Apr 1991). Order Number 
DE91010860. Source: OSTI; NTIS; GPO Dep. 

Low level signal conditioning instrumentation and test configura- 
tion was the subject of an experiment test matrix fielded on Event 
DISKO ELM by Sandia National Laboratories. The test matrix con- 
sisted of forty strain gages and noise measurement channels that 
were nominally identical in both the HLOS pipe and instrumentation 
alcove. The intervening signal conditioning instrumentation and ca- 
bles were the controlled variables. This paper presents results from 
the DISKO ELM investigation which directly compared RF-21, TSP 
and Sandia's special low noise cable (LNC). Other parametric stud- 
ies show comparisons of 120 versus 350 Q gages, effects of 
forward amplification, passive diode clippers and the KSC Active 
Clipper adapted for single channel integration into SANDUS, the 
Sandia 0-10 MHz, modular data acquisition system. The fastest 
recovery times trom prompt noise effects were in the 20 to 30 mi- 
croseconds range. Voltage measurements were also made to 
compare noise from instrumentation in the pipe with induced noise 
from the cable plant between the cross-cut and the instrumentation 
alcove. 28 figs., 2 tabs. 


18409 (UCRL-JC—106805) Collisional coupling and UV pro- 
duction in debris-air interactions. Bardsley, J.N.; Bateson, W.B.; 
Simonson, G.F. Lawrence Livermore National Lab., CA (USA). Apr 
1991. 36p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-9104238-1: 1990 sensor techni- 
cal conference, Cocoa, FL (USA), 29-30 Apr 1991). Order Number 
DE91011965. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

At altitudes below about 120 km, the coupling between weapon 
debris and atmosphere is dominated by charged-particle collisions. 
These interactions determine the range of the expanding material 
and are responsible for the transfer of the kinetic energy of the de- 
bris into radiation. An understanding of these effects is therefore 
essential for predictions of the UV and visible radiation following the 
explosion of a low-yield device and the determination of the initial 
conditions for studies of the late-time chemistry and the associated 
infrared emission. The strength of the debris-air coupling is sensi- 
tive to the temperature, charge state and mass of the debris and 
air ions. Thus the atomic physics, which controls the charge bal- 
ance and electron temperature, must be studied consistently with 
the hydrodynamics, which controls the size and structure of the in- 
terface region. We have developed a new code (HAPPI) to do this 
for a wide range of source parameters. Two of the major features 
of this program are the allowance for mixing between the debris 
and air, and for separation of the different atomic species, and 
even the different charge states of each ion, in the debris. These 
are accomplished by treating each charge state of each species as 
separate fluid within an Eulerian reference frame. Since the debris- 
air interaction often leads to the formation of relatively narrow 
shocks the use of adaptable, moving grids and flux-correction tech- 
niques leads to techniques to significant savings in computer time. 
Although the code was originally developed to study the effects of 
high yield weapons, we have extended the atomic data set to ac- 
commodate low-level explosions. Results will be presented for 
generic sources with debris mixtures containing the full range of 
atomic masses. We will show the distribution in time and space of 
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the visible and UV radiation caused by the debris-air interaction 
and discuss the similarities with other sources of infrared. 


4503 Nuclear Explosion Detection 


18410 (LA-11801) The GRMPY ground-motion system con- 
trol center. Watson, C.A. Los Alamos National Lab., NM (USA). 
Apr 1991. 118p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. Order Number DE91011210. 
Source: OSTI; NTIS; GPO Dep. 

The GRMPY ground-motion system was designed to collect sur- 
face ground-motion data in real time during underground nuclear 
explosions It has strong potential as a system to be used in the 
nuclear-weapons-testing verification arena. The system consists of 
a network of ground-motion stations in a star configuration. At the 
center of the star is a central control center. This report gives a 
brief overview of the contro! center hardware and software and 
summarizes operational tasks for fielding the system. The report 
concludes with an in-depth discussion of the control center soft- 
ware. 2 refs., 2 figs. 


18411 (LA-UR-91-456) Influence of rock properties on 
methods for the verification of underground nuclear explo- 
sions. Dey, T.N. Los Alamos National Lab., NM (USA). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910728-4: 32. US symposium on rock 
mechanics, Norman, OK (USA), 10-12 Jul 1991). Order Number 
DE91008581. Source: OSTI; NTIS; GPO Dep. 

A limestone for which mechanical behavior is well determined is 
used as a basis for a study of the effects of mechanical property 
variations on apparent seismic yield for contained nuclear explo- 
sions. The resulting variations in apparent seismic yield, up to 25% 
for this study, form an irreducible lower limit on the accuracy of 
seismic yield determination if further event-specific information on 
the mechanical properties is unavailable. 9 refs., 4 figs. 


4504 Nuclear and Radiological Warfare 


18412 (UCRL-JC—107035) SS-18 modernization and ICBM 
survivability. Speed, R.D. Lawrence Livermore National Lab., CA 
(USA). Apr 1991. 9p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91011191. Source: OSTI; NTIS; GPO Dep. 

The Soviets continue to modernize their ICBM force. Of particular 
concern to some has been the upgrading of their largest missile, 
the SS-18. Reportedly, the Mod 5 version of this missile has better 
accuracy and carries a larger warhead than the current Mod 4. In- 
deed, it has been suggested that the Mod 5 is “twice as lethal” as 
the Mod 4 and that therefore the US should insist that the pending 
START agreement prohibit the deployment of the Mod 5. 


4505 Strategic Defense initiative 
Refer also to citation(s) 18116 


18413 (EGG—10617-5069) Is cepstrum averaging applicable 
to circularly polarized electric-field data?. Tunnell, T. EG and G 
Energy Measurements, Inc., Los Alamos, NM (USA). 25 Apr 1990. 
8p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC08-88NV10617. (LAO—2732-1946). Order Number DE91010824. 
Source: OSTI; NTIS; GPO Dep. 

In FY 1988 a cepstrum-averaging technique was developed to 
eliminate the ground reflections from charged-particle beam (CPB) 
electromagnetic pulse (EMP) data. The work was done for the Los 
Alamos National Laboratory Project DEWPOINT at SST-7. The 
technique averages the cepstra of horizontally and vertically polar- 
ized electric-field data (i.e., linearly polarized electric-field data). 
This cepstrum-averaging technique was programmed into the 
FORTRAN codes CEP and CEPSIM. Steve Knox, the principal in- 
vestigator for Project DEWPOINT, asked the authors to determine 
if the cepstrum-averaging technique could be applied to circularly 
polarized electric-field data. The answer is, Yes, but some modifi- 
cations may be necessary. There are two aspects to this answer 
that we need to address, namely, the Yes and the modifications. 
First, regarding the Yes, the technique is applicable to elliptically 





polarized electric-field data in general: circular polarization is a 
special case of elliptical polarization. Secondly, regarding the modi- 
fications, greater care may be required in computing the phase in 
the calculation of the complex logarithm. The calculation of the 
complex logarithm is the most critical step in cepstrum-based anal- 
ysis. This memorandum documents these findings. 


18414 (LA-11861-MS) Two sensors for distributed satellite 
platforms. Canavan, G.H. Los Alamos National Lab., NM (USA). 
Apr 1991. 13p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. Order Number DE91011051. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Sensors are well suited to deployment on highly-proliferated 
satellite platforms like singlet space-based interceptors (SBls). Pro- 
liferated radars could achieve useful search rates. The simplest 
could be little more than altimeters that looked directly below to 
provide a continuous fence against low-flying aircraft. Mounting 
them on the SBI lifejackets should be inexpensive. Bus watching is 
a rough alternative to discrimination. Proliferation could allow multi- 
ple sensors to observe buses above the horizon at close ranges. 9 
refs. 


18415 (LA-12077-MS) Inverse ultravelocity slings for 
boost-phase defense. Canavan, G.H. Los Alamos National Lab., 
NM (USA). Apr 1991. 8p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91011252. Source: OSTI; NTIS; GPO Dep. 

Existing booster technology, brilliant pebble interceptors, surviv- 
able platforms, and developed warning, command, control, and 
communication could provide boost-phase defensives with the 
capability and flexibility required to significantly reduce the effec- 
tiveness of submarine and theater attacks. 7 refs., 2 figs. 


18416 (SAND—90-2474C) Hypervelocity launch capabilities 
to over 10.4 km/s. Chhabildas, L.C.; Barker, L.M.; Asay, J.R.; Tru- 
cano, T.G.; Kerley, G.I. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 28p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. (CONF-9010227-3: An- 
nual meeting of the Aeroballistic Range Association, San Diego, 
CA (USA), 22-25 Oct 1990). Order Number DE91010859. Source: 
OSTI; NTIS; GPO Dep. 

A systematic study is described which addresses the technical 
issues associated with launching flier-plates intact to hyperveloci- 
tites. First, very high pressures are needed to launch the flier 
plates to hypervelocitites, and second this high pressure loading 
must be uniform and nearly shockless. To achieve both these crite- 
ria, a graded-density material referred to as a “pillow” is used to 
impact a flier plate. When this graded-density material is used to 
impact a flier plate at high velocities on a two-stage light-gas gun, 
nearly shockless megabar pressure pulses are introduced into the 
flier plate. Since the loading on the flier plate is shockless, melting 
of the flier plate is prevented. This technique has been used to 
launch a 2-mm thick titanium alloy (Ti-6AI-4V) plate to a velocity of 
8.1 km/s, and a 1-mm thick aluminum alloy (6061-T6) plate to a 
velocity of 10.4 km/s. A method is described by which the flier 
plate velocities could be further augmented to velocities approach- 
ing 14 km/s. 18 refs., 16 figs. 


18417 (SAND-90-7114) Nuclear weapon safety in the fu- 
ture: A context for planning. Gold, T.S. (Hicks and Associates, 
Inc., McLean, VA (USA)). Sandia National Labs., Albuquerque, NM 
(USA); Hicks and Associates, Inc., McLean, VA (USA). Feb 1991. 
39p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91011055. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The events of the recent past on the world scene will affect the 
roles for nuclear weapons; this in turn will affect nuclear weapon 
safety requirements and processes for verifying that requirements 
are met. This report addresses the potential impact of public per- 
ception and opinion and outlines elements of a strategy for dealing 
with the coming changes. 10 refs., 2 tabs. 


4506 Chemical and Biological 


Refer also to citation(s) 17170 
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Refer also to citation(s) 16071, 16072, 16215, 16297, 16369, 
16932, 16935, 16938, 17141, 17243, 17379, 17380, 17384, 17385, 
17386, 17704, 17801, 17831, 18409, 18524, 18526, 18528, 18532, 
18541, 18545, 18570, 18576, 18921 


18418 (ANL/CP—71026) ARCHIE: A tool tor industry/LEPC 
dialog. Newsom, D.E. Argonne National Lab., IL (USA). [1991]. 
8p. Sponsored by Department of Transportation, Washington, DC 
(USA); Federal Emergency Management Agency, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-910477-2: 4. an- 
nual hazardous materials management central conference and 
exhibition, Rosemont, IL (USA), 3-5 Apr 1991). Order Number 
DE91010284. Source: OSTI; NTIS; GPO Dep. 

Issued in 1989, the Automated Resource for Chemical Hazard 
Incident Evaluation (ARCHIE) gives Local Emergency Planning 
Committees (LEPCs) and industry a detailed, site-specific software 
tool for evaluating potential consequences of hazardous materials 
accidents. ARCHIE requires detailed inputs such as quantities of 
chemicals released and the physical conditions of a release. The 
process of identifying such inputs can produce mutually beneficial 
industry/LEPC dialog. In order to use ARCHIE correctly, LEPCs 
need input from industry. By using the same planning tool as 
LEPCs industry can focus the dialog on assumptions used in the 
analysis, thus helping LEPCs obtain more realistic estimates of 
consequences. 3 refs., 2 figs., 8 tabs. 


18419 (ANL/CP-71568) Monitoring incinerator emissions 
trom remote sites using Fourier transform intrared spec- 
troscopy (FTIR). Demirgian, J.C.; Spurgash, S.M.; Snyder, C.T. 
Argonne National Lab., IL (USA). [1990]. 11p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-9011195-1: 2. annual Pacific Northwest Intemational 
Sections/Air Waste Management Association (PNWIS/AWMA) con- 
ference, Portland, OR (USA), 14-16 Nov 1990). Order Number 
DE91010574. Source: OSTI; NTIS; GPO Dep. 

Fourier transform infrared spectroscopy (FTIR) provides the po- 
tential to monitor incinerator emissions remotely and passively from 
air-mounted (helicopter) or ground-mounted (car) locations. The 
objective of this work was to extend the application of remote FTIR 
as an incinerator monitor to simple mixtures released in the labora- 
tory and in the field. Initial data were collected for two commonly 
used principal organic hazardous components (POHCs), chioro- 
form and carbon tetrachloride. To simulate mixtures that are more 
difficut to identify and quantify, subsequent laboratory and field 
studies were performed with methanol and diethyl malonate mix- 
tures. The sensitivity of the equipment is currently in the region of 
low parts-per-million-per meter of air measured. Remote FTIR was 
able to identify and quantify components with overlapping ab- 
sorbances in the presence of interference from carbon dioxide. 1 
ref., 5 figs., 4 tabs. 


18420 (ANUCP-72383) Acid rain in Asia. Bhatti, N. (Ar- 
gonne National Lab., IL (USA)): Streets, D.G.; Foell, W.K. Argonne 
National Lab., IL (USA); Resource Management Associates, Inc., 
Madison, WI (USA). [1991]. 40p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
9102110-1: Energy and environment in the Asia-Pacific region: 
planning for an uncertain future. Honolulu, HI (USA), 13-15 Feb 
1991). Order Number DE91011160. Source: OSTI; NTIS; GPO 
Dep. 

Acid rain has been an issue of widespread concern in North 
America and Europe for more than fifteen years. However, there is 
an emerging feeling that the problem in Europe and North America 
is nearing solution. largely as a resuk of existing and newly en- 
acted legislation. decreased energy use due to conservation and 
efficiency improvements, and/or trends in energy policy away from 
fossil fuels. The situation in Asia appears much bleaker. Fossil fu- 
els are already used in large quantities. such that local air pollution 
is becoming a serious problem and high deposition levels are being 
measured. Emission regulations in most countries (with the notable 
exception of Japan) are not very stringent. Energy plans in many 
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countries (particularly PRC, India, Thailand, and South Korea) call 
for very large increases in coal combustion in the future. Finally, 
there is not presently a strong scientific or public constituency for 
action to mitigate the potential effects of acid deposition. These 
factors imply potentially serious problems in the future for long- 
range transport and deposition of sulfur and nitrogen species and 
consequent damage to ecosystems and materials. The political 
ramifications of transboundary environmental pollution in this region 
are also potentially serious. The purpose of this paper is to provide 
background information on the acid deposition situation in Asia, 
with the intention of laying the foundation for the development of a 
possible research program for this region. 36 refs., 8 figs., 8 tabs. 


18421 (ANL/CP-72403) Energy technology and emissions 
control for acid rain abatement in Asia. Streets, D.G. Argonne 
National Lab., IL (USA). [1990]. 29p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. (CONF- 
9011144-2: 2. workshop on acid rain in Asia, Bangkok (Thailand), 
19-22 Nov 1990). Order Number DE91011162. Source: OSTI; 
NTIS; GPO Dep. 

After more than ten years of research, acid rain is a sufficiently 
serious problem in North America to warrant control action. The 
acid rain problem has become a threat to the Asian continent as 
well. Emissions of sulfur dioxide and nitrogen oxides are already 
high and announces plans for increases in coal use by countries in 
the region imply a major increase in emissions in the future. This 
will inevitably lead to greater incidence of acid rain and probably 
significant environmental damage in some locations. The purpose 
of this paper is to examine some of the issues relating to acid-rain- 
contro! technology in Asia and to suggest ways to include 
technology options in integrated simulation models of acid rain in 
Asia. 14 refs., 9 figs., 6 tabs. (FL) 


18422 (ANL/CP-72669) An environmental and energy 
overview of Poland. Bhatti, N.; Szpunar, C.B. Argonne National 
Lab., IL (USA). [1991]. 23p. Sponsored by Agency for International 
Development, Washington, DC (USA). DOE Contract W-31109- 
ENG-38. (CONF-910659-16: 84. annual meeting and exhibition of 
the Air and Waste Management Association (AWMA), Vancouver 
(Canada), 16-21 Jun 1991). Order Number DE91011852. Source: 
OSTI; NTIS; GPO Dep. 

The main objective of this report is to provide an assessment of 
the state of the environment in Poland, particularly as it relates to 
air pollutants such as sulfur dioxide (SOz2), nitrogen oxides (NO,), 
ozone (O3), and carbon dioxide (COz). In addition, it details the ex- 
tent and intensity of the damage currently experienced by various 
sectors of the Polish environment, including its forests, aquatic re- 
sources, agricultural crops, man-made structures, and human 
population, as well as discussing the potential for future damage. 
Finally, this report provides some general strategies for the amelio- 
ration of the environmental problems existing in Poland. In addition, 
it discusses and evaluates the regulations and proposals adopted 
by the Polish government to deal with these severe environmental 
problems. 48 refs., 10 figs., 2 tabs. 


18423 (ANL/CP-72859) Global climate change: A discus- 
sion of major uncertainties. Kane, R.L. (USDOE Assistant 
Secretary for Fossil Energy, Washington, DC (USA)); Fernau, M.E.; 
South, D.W. USDOE Assistant Secretary for Fossil Energy, Wash- 
ington, DC (USA). [1991]. 7p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. (CONF-9104106-5: 
53. annual meeting and exhibit of the American Power Conference, 
Chicago, IL (USA), 20 Apr - 1 may 1991). Order Number 
DE91011746. Source: OSTI; NTIS; GPO Dep. 

This paper addresses the substantial uncertainties that exist re- 
garding the scientific aspects and modeling of potential greenhouse 
gas-induced climate change. Uncertainties in the identification of 
temperature trends in the historical record, the quantification of fu- 
ture emissions and concentrations, and the prediction of potential 
climate change are examined. These uncertainties make it impossi- 
ble at this time to produce reliable predictions of future climate 
change are examined. These uncertainties make it impossible at 
this time to produce reliabie predictions of future climate change, 
due to increased greenhouse gas emissions, for use in developing 
policy options and response strategies. 
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18424 (BNL—45884) Relationships between PAN and Ozone 
at sites in Eastern North America. Roberts, J.M. (Brookhaven 
National Lab., Upton, NY (USA)); Newman, L.; Tanner, R.L.; Bow- 
ersox, V.C.; Reid, N.W.; Brice, K.A.; Shepson, P.B.; Bottenheim, 
J.W.; Parrish, D.D. Brookhaven National Lab., Upton, NY (USA). 
Aug 1990. 33p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH00016. Order Number DE91011728. 
Source: OSTI; NTIS; GPO Dep. 

Measurements of Ozone and PAN (peroxyacetic nitric anhydride) 
were made at five sites in Eastern North America; Bondville, Ill., 
Dorset, Ont., Egbert, Ont., Scotia, Pa., and Whitetop Mtn., Va., in 
July and August of 1988 as part of the North American Coopera- 
tive Network of Enhanced Measurement Sites (NACNEMS) study. 
The concentrations of PAN ranged from <0.010 to 9.2 ppbv and 
those of O3 ranged trom <2 to 139 ppbv. Diurnal concentration 
profiles showed PAN and O3 to be removed within nocturnal 
boundary layers, especially if nitric oxide was present, and that O3 
was more rapidly removed than PAN. The only mountain top site at 
which PAN was measured showed distinctly different diurnal pro- 
files in which O, was actually higher at night, suggesting that 
convective flow driven by surface cooling served to transport air 
from higher in the mixed layer down to the site at night. The after- 
noon production of PAN and O, was also apparent and lead to an 
overall linear correlation of Oz; and PAN between the hours of 1300 
and 1800. The comparison of this result with other measurements 
and model calculations indicates that there is a wide disparity in 
model descriptions of PAN production, and confirms the non-linear 
dependence of O; production on NO,. 63 refs., 8 figs., 1 tab. 


18425 (BNL-46045) An assessment of CO, greenhouse 
gas mitigation technologies. Steinberg, M.; Lee, J.; Morris, S. 
Brookhaven National Lab., Upton, NY (USA). Mar 1991. 149p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. Order Number DE91011972. Source: OSTI; 
NTIS; GPO Dep. 

Over the past decade there has become an increasing worldwide 
concern about the CO, Global Greenhouse Effect. Most of the 
work on this subject has gone into studying the science of the 
concentration buildup of COz in the atmosphere which includes de- 
velopment and utilization of sophisticated global climate change 
models for purposes of predicting global temperature changes. 
However, large uncertainties still exist in attempting to predict the 
global and regional effects of CO2 concentration increase in the at- 
mosphere. Until recently, little effort has gone into CO2 mitigation 
technologies. This report makes an attempt to review and assess 
suggested CO, mitigation technologies primarily with a view to- 
wards reducing CO, emissions from the utilization of fossil fuel. A 
categorization and a technical and economical evaluation of known 
and advanced CO, mitigation technologies are presented. The 
study is divided into two parts. The first, part A, reviews the mitiga- 
tion technologies, critiques the status of the technologies and 
presents economic case studies and comparative evaluations. The 
second, part B, uses the MARKAL linear energy programming 
model to determine the least cost mix of technologies to meet the 
US schedule of energy demands under different levels of COz 
emissions restrictions. The new COz mitigation technologies were 
added to the more than 200 energy technologies already in the 
Markal data base in making this assessment. 23 refs., 12 figs., 9 
tabs. 


18426 (BNL-46062) Free-air carbon dioxide enrichment: A 
new approach to research on carbon exchange processes. 
Hendrey, G.R.; Lipfert, F.W.; Lewin, K.F.; Nagy, J. Brookhaven 
National Lab., Upton, NY (USA). Apr 1991. 17p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-910659-17: 84. annual meeting and exhibition of the Air 
and Waste Management Association (AWMA), Vancouver 
(Canada), 16-21 Jun 1991). Order Number DE91012074. Source: 
OSTI; NTIS; GPO Dep. 

Terrestrial-atmospheric carbon balances are currently poorly un- 
derstood and are vital for predicting future trends in the global 
carbon budget. Uncertainties in C exchange rates can best be re- 
duced by realistic experiments to determine flux rates in managed 
and natural ecosystems. Such experiments must minimize any arti- 
ficiality imposed by the apparatus and should be capable of 





economical and reliable operation over entire growing seasons or 
longer. Brookhaven National Laboratory (BNL) has developed a 
system for exposing field-grown plants to controlled elevated con- 
centrations of atmospheric gases, including CO2, without use of 
confining chambers that alter important atmospheric exchange pro- 
cesses. This system, called FACE for Free Air CO. Enrichment, 
has been proven in over 15000 hours of testing at three locations. 
FACE uses a 15-27 m. diameter array of vertical ventpipes and 
offers significant improvements over previous attempts at chamber- 
free fumigation. BNL’s FACE arrays have demonstrated these 
capabilities in experiment on field-grown cotton. This paper reviews 
the design concepts of FACE and presents operational results trom 
several recent field campaigns involving seasonal fumigation of 
field-grown cotton with CO. at concentrations ranging from 500— 
700 ppm. The use of chamber-free experiments in conjunction with 
mathematical models of plant growth is discussed as a paradigm 
for assessing climate change effects on vegetation. 14 refs., 6 
figs., 1 tab. 


18427 (BNL—46065) The impact of atmospheric damage to 
materials on consumers: News you can use. Lipfert, F.W. 
Brookhaven National Lab., Upton, NY (USA). Apr 1991. 9p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-910659-18: 84. annual meeting and 
exhibition of the Air and Waste Management Association (AWMA), 
Vancouver (Canada), 16-21 Jun 1991). Order Number 
DE91012075. Source: OSTI; NTIS; GPO Dep. 

Recent research on the mechanisms and rates of atmospheric 
damage to materials, sponsored by the National Acid Precipitation 
Assessment Program (NAPAP) and the US Environmental Protec- 
tion Agency, has provided some new insights into the relative roles 
of wet and dry deposition of air pollutants on the useful lifetimes of 
objects normally exposed to outdoor weathering. While NAPAP 
was unable to carry out an economic assessment per se for 
materials damage, much of the information developed from this re- 
search is of direct use to consumers. This paper is intended to 
provide this information. The discussion is centered on common 
construction materials. The concept of substitute materials is 
stressed, so that consumers may become aware of the risks of ac- 
celerated weathering that may result from uninformed selections of 
materials. The categories of materials discussed include paints (ar- 
chitectural and automotive), metals, and masonry. 15 refs. 


18428 (BNL—52264) Brookhaven National Laboratory site 
environmental report for calendar year 1989. Miltenberger, R.P.; 
Royce, B.A.; Chalasani, S.S.; Morganelli, D.; Naidu, JR. 
Brookhaven National Lab., Upton, NY (USA). Dec 1990. 224p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. Order Number DE91011343. Source: OSTI:; 
NTIS; INIS; GPO Dep. 

The environmental monitoring program is conducted by the Envi- 
ronmental Protection Section of the Safety and Environmental 
Protection (S&EP) Division to determine whether operation of BNL 
facilities have met the applicable environmental standards and ef- 
fluent control requirements. This program includes monitoring for 
both radiological and nonradiological parameters. This report sum- 
marizes the data for the external radiation levels; radioactivity in 
air, rain, potable water, surface water, ground water, soil, vegeta- 
tion, and aquatic biota; water quality, metals, organics and 
petroleum products in ground water, surface water and potable wa- 
ter. Analytical results are reviewed by the S&EP staff and when 
required by permit conditions are transmitted to the appropriate 
regulatory agencies. The data were evaluated using the appropri- 
ate environmental regulatory criteria. Detailed data for the calendar 
year 1989 are presented. 27 figs. 


18429 (CNIC—00364) Absolute measurement method of 
environment radon content. Ji Changsong (Beijing Nuclear In- 
strument Factory, BJ (China)). China Nuclear Information Centre, 
Beijing, BU (China). Nov 1989. 15p. (In Chinese). (BNIF—0002.). 
Order Number DE91629918. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A portable environment radon content device with a 40 liter de- 
cay chamber based on the method of Thomas double filter radon 
content absolute measurement has been developed. The correct- 
ness of the method of Thomas double filter absolute measurement 
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has been verified by the experiments to measure the sampling gas 
density of radon that the theoretical density has been known. In 
addition, the intrinsic uncertainty of this method is also determined 
in the experiments. The confidence of this device is about 95%, 
the sensitivity is better than 0.37 Bqm-®* and the intrinsic uncer- 
tainty is less than 10%. The results show that the selected 
measuring and structure parameters are reasonable and the exper- 
imental methods are acceptable. In this method, the influence on 
the measured values from the radioactive equilibrium of radon and 
its daughters, the ratio of combination daughters to the total 
daughters and the fraction of charged particles has been excluded 
in the theory and experimental methods. The formula of Thomas 
double filter absolute measuring radon is applicable to the cylinder 
decay chamber, and the applicability is also verified when the di- 
ameter of exit filter is much smaller than the diameter of inlet filter. 


18430 (CONF-910780—1) Vulnerability of the US to future 
sea level rise. Gornitz, V. (National Aeronautics and Space Admin- 
istration, New York, NY (USA). Goddard Inst. for Space Studies); 
White, T.W.; Cushman, R.M. Oak Ridge National Lab., TN (USA). 
[1991]. 15p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC05-840R21400. From 7. symposium on coastal and 
ocean management; Long Beach, CA (USA): 8-12 Jul 1991. Order 
Number DE91007853. Source: OSTI; NTIS; GPO Dep. 

The differential vulnerability of the conterminous United States to 
future sea level rise from greenhouse climate warming is assessed, 
using a coastal hazards data base. This data contains information 
on seven variables relating to inundation and erosion risks. High 
risk shorelines are characterized by low relief, erodible substrate, 
subsidence, shoreline retreat, and high wave/tide energies. Very 
high risk shorelines on the Atlantic Coast (Coastal Vulnerability In- 
dex >33.0) include the outer coast of the Delmarva Peninsula, 
northern Cape Hatteras, and segments of New Jersey, Georgia 
and South Carolina. Louisiana and sections of Texas are poten- 
tially the most vulnerable, due to anomalously high relative sea 
level rise and erosion, coupled with low elevation and mobile sedi- 
ments. Although the Pacific Coast is generally the least vulnerable, 
because of its rugged relief and erosion-resistant substrate, the 
high geographic variability leads to several exceptions, such as the 
San Joaquin-Sacramento Delta area, the barrier beaches of Ore- 
gon and Washington, and parts of the Puget Sound Lowlands. 31 
rets., 2 figs., 3 tabs. 


18431 (DOE/CE—0302T) Report to the Secretary of Energy 
on ozone-depleting substances: An analysis of the energy and 
economic eftects of phasing out certain organic chiorine and 
bromine products. USDOE Assistant Secretary for Conservation 
and Renewable Energy, Washington, DC (USA). Feb 1991. 65p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91010619. Source: OSTI; NTIS; GPO Dep. 

During the 1990s the United States needs to keep growing more 
efficient in its use of energy. At the same time this country has 
vowed to continue an international leadership role in phasing out 
the release of certain chemicals that threaten the protective ozone 
layer in the upper atmosphere — even though some of these chem- 
icals have been used to conserve energy thus far. This report 
gives clear evidence that these two tasks for the nation are not in- 
compatible, but the costs of doing both will depend on meeting a 
complex timetable in commercializing several crucial substitutes. 
Although the report is hopeful, many uncertainties remain regarding 
the toxicology and other critical characteristics of the alternatives to 
the chiorofluorocarbons (CFCs) and halons controlled by the Mon- 
treal Protocol. which require positive resolution if replacement of 
the banned substances is to be accomplished by the year 2000. In 
producing this report. the DOE team did its best to cross-check 
earlier estimates and conflicting statistics. Perhaps of equal impor- 
tance was its attempt to explain what the substances in question 
are, the significance of differences among them. the prospects of 
reducing damage from them — even in advance of the original 
phase-down schedule — and some of the possibilities of combining 
the phase-out efforts with the nation’s continuing energy conserva- 
tion program itself. With new technological developments and 
policy decisions occurring frequently. we will soon have new in- 
sights into many of these questions. This report represents a body 
of knowledge that can serve as a baseline in assessing such new 
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information and help chart a course for the Department's efforts in 
this important area. 43 refs., 18 figs., 18 tabs. 


18432 (DOE/CH/10432-1, pp. 9-18) A clean environment 
and a prosperous economy: Can we have both?. Nelson, G. 
Illinois Univ., Chicago, IL (USA). Energy Resources Center. [1989]. 
(CONF-8910395—: 17. annual Illinois energy conference: environ- 
mental consequences of energy production, Chicago, IL (USA), 
19-20 Oct 1989). In Environmental consequences of energy pro- 
duction: Proceedings. 199p. Order Number DE91009140. Source: 
OSTI; NTIS. 

The quality of life for the human species involves the air, the wa- 
ter, the soil, the forests, the oceans, the rivers, all living things in 
the seas, on the land, the relationship and influence of each on the 
others, plus economics, politics, philosophy and more. So, obvi- 
ously, the author will never know or understand more than a small 
bit about the endless intricacies of nature’s works and how the 
world habitat is effected by it all. Nevertheless, he can learn and 
understand the general principles that should guide their conduct 
as a society if we are to preserve a livable habitat. The general 
principle can be stated in many ways. The proposition is, quite 
simply, that we must strive to conduct our activities in such ways 
as to protect the integrity of the ecosystem and its resources that 
sustain lite and determine its physical quality. Minimum achievable 
interference with natural systems must be our guideline. 


18433 (DOE/CH/10432-1, pp. 35-41) Baseline air quality for 
northeastern Illinois. Hayes, MJ. Illinois Univ., Chicago, IL 
(USA). Energy Resources Center. [1989]. (CONF-8910395-: 17. 
annual Illinois energy conference: environmental consequences of 
energy production, Chicago, IL (USA), 19-20 Oct 1989). In Envi- 
ronmental consequences of energy production: Proceedings. 


199p. Order Number DE91009140. Source: OSTI; NTIS. 

Currently, National Ambient Air Quality Standards (NAAQS) exist 
for six pollutants: particulate matter (PM10), sulfur dioxide (SO2), 
nitrogen dioxide (NO2), carbon monoxide (CO), ozone (O03), and 
lead (Pb). Standards exist for time periods ranging from one hour 


to one year. One method of establishing baseline air quality and 
determining compliance with the standards is to normalize the 
measured pollutant concentrations to the appropriate standard. The 
only two pollutants that exceeded a standard were ozone and par- 
ticulate matter. Carbon monoxide levels were approximately 90% 
of the standard, and the other pollutants were well below the stan- 
dards. Ozone has typically the widest area of impact of all the 
pollutants. In 1988, over 75% of the monitoring locations in the 
Chicago area recorded one or more days with ozone concentra- 
tions above the standard. Ozone is affected a great deal by the 
type of meteorology in a particular year. Ozone conducive meteo- 
rology was the worst in 1988 in the Chicago area since ozone air 
quality measurements have been made. As a result, the area of 
impact and peak concentrations are not representative of a normal 
year. The particulate matter standard was exceeded at 20% of the 
monitoring locations. These sites represent the major industrial ar- 
eas of southeast Chicago and central Cook County. 


18434 (DOE/CH/10432-1, pp. 43-53) Update on Chicago 
Federal Implementation Plan. Kee, D. Illinois Univ., Chicago, IL 
(USA). Energy Resources Center. [1989]. (CONF-8910395-: 17. 
annual Illinois energy conference: environmental consequences of 
energy production, Chicago, IL (USA), 19-20 Oct 1989). In Envi- 
ronmental consequences of energy production: Proceedings. 
199p. Order Number DE91009140. Source: OSTI; NTIS. 

Three of the major environmental problem areas discussed are 
acid rain, urban ozone and global warming. Since the Clean Air 
Act was passed. we have many tools with which to fight these 
problems. The main feature of the President's proposal on clean 
air is controlling acid rain by a ten million ton reduction in sulfur 
dioxide emissions. This is a tremendous step forward in terms of 
dealing with this problem. Regarding ozone, the Clean Air Act 
would bring virtually all cities into attainment by the year 2000, ex- 
cept for a few. Chicago is one of those cities that would have an 
additional ten years if needed. The proposal would have federal 
measures to address issues like gasoline volatility and stage two 
vapor recovery. If the proposal becomes law, stage two vapor re- 
covery will be mandated for the Chicago area. Clean fuels are an 
essential element in cleaning up Chicago's air. 
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18435 (DOE/CH/10432—1, pp. 55-61) The Los Angeles area 
20-year air quality plan. Green, C.L. Illinois Univ., Chicago, IL 
(USA). Energy Resources Center. [1989]. (CONF-8910395-: 17. 
annual Illinois energy conference: environmental consequences of 
energy production, Chicago, IL (USA), 19-20 Oct 1989). In Envwi- 
ronmental consequences of energy production: Proceedings. 
199p. Order Number DE91009140. Source: OSTI; NTIS. 

Since its local adoption on March 17, 1989, the Air Quality Man- 
agement Plan (AQMP) for the Los Angeles metropolitan area has 
been the subject of national and even international discussion and 
debate. Although much of the discussion has focused on the tech- 
nological challenge and the cost of achieving clean air in Southern 
California, the plan also has potentially major implications for en- 
ergy production and use, not only within the region but also 
throughout the US. This study will set forth the air quality problem 
in Southern California, describe the AQMP, and then focus on the 
energy-related control measures and the potential energy impacts 
of the plan. To no one’s surprise energy use and air quality are in- 
extricably linked. Unless Los Angeles and other major urban areas 
examine critically how energy is used and produced, they can 
never hope to solve their air quality problems. 


18436 (DOE/CH/10432-1, pp. 65-67) Past, present, and tu- 
ture of acid rain legislation. Fidler, S. Illinois Univ., Chicago, IL 
(USA). Energy Resources Center. [1989]. (CONF-8910395-: 17. 
annual Illinois energy conference: environmental consequences of 
energy production, Chicago, IL (USA), 19-20 Oct 1989). In Envwi- 
ronmental consequences of energy production: Proceedings. 
199p. Order Number DE91009140. Source: OSTI; NTIS. 

In the past acid rain was viewed as probably not a problem. 
However, today acid rain is seen as a very important environmen- 
tal issue. President Bush has proposed a bill that basically wiped 
out every other piece of legislation that's ever been filed on clean 
air issues. One aspect of this bill is regional inequities and the 
other is the employment impact. The bill eliminates any require- 
ment for industrials to reduce their pollution and loads the 
reduction requirements onto electric utilities, and puts an unfair 
burden on nine states. These states include: Missouri, Illinois, 
Ohio, Indiana, Pennsylvania, Kentucky, West Virginia, Tennessee, 
and Georgia. These states have high electric utility emitters and 
are being required to do their own clean-up. From a regional equity 
point of view, burden sharing or some kind of compensation should 
be given to those states that are required to do more than their fair 
share. The employment impacts high sulfur coal miners in mid- 
western states that will be thrown out of work. This particular bill 
may well have serious implications relating to how we generate our 
electricity, where we buy it, and who produces it. The kind of pollu- 
tion control available and the future role of energy conservation 
also will be influenced by this legislation. 


18437 (DOE/CH/10432-1, pp. 69-87) Economic impacts of 
acid rain legislation on Illinois and the midwest. Baker, D. Illi- 
nois Univ., Chicago, IL (USA). Energy Resources Center. [1989]. 
(CONF-8910395—: 17. annual Illinois energy conference: environ- 
mental consequences of energy production, Chicago, IL (USA), 
19-20 Oct 1989). In Environmental consequences of energy pro- 
duction: Proceedings. 199p. Order Number DE91009140. Source: 
OSTI; NTIS. 

Acid rain legislation aims to protect the natural resources and 
health of our nation and that of our neighbor, Canada. The State of 
Illinois supports this goal. The author is very concerned, however, 
about how the legislation achieves the goal. Unlike most other 
states, in Illinois acid rain controls could not only cost the electric 
ratepayer of the state, but also could severely impact our coal in- 
dustry and the supporting regional economy. The State of Illinois 
position on acid rain reflects deep concern about the economic 
consequences of legislation. It also recognizes the necessity of act- 
ing on the problem of Acid Rain. First, the author gives a little 
background on the coal and electric utility industries in Illinois to il- 
lustrate why the shape of the legislation is so important to the 
state. Then he describes the State's position on what policies acid 
rain legislation should attempt to achieve, specific strategies for re- 
alizing these policies, and finally what the impacts of several of the 
leading bills are likely to be, and how these impacts relate to the 
legislation principles we would like to see in a bill. 





18438 (DOE/CH/10432-1, pp. 89-94) The Canadian re- 
sponse to the acid rain problem. Watson, S. Illinois Univ., 
Chicago, IL (USA). Energy Resources Center. [1989]. (CONF- 
8910395-—: 17. annual Illinois energy conference: environmental 
consequences of energy production, Chicago, IL (USA), 19-20 Oct 
1989). In Environmental consequences of energy production: Pro- 
ceedings. 199p. Order Number DE91009140. Source: OSTI; NTIS. 

Why are Canadians so concerned about acid rain? After more 
than a decade of research and thousands of studies, the facts quite 
literally speak for themselves. More than 300,000 lakes in eastern 
Canada are receiving more acid deposition that they can tolerate; 
150,000 lakes are already being damaged; and 14,000 lakes have 
been acidified. There is absolutely no question this damage has 
been caused by acid deposition. More than 50% of eastern 
Canada’s forests grow in areas receiving unacceptably high levels 
of acid deposition. While the precise linkages have yet to be 
irrefutably established, acid rain is clearly one of the causes of for- 
est decline in eastern Canada, the eastern US and Europe. More 
than 80% of Canadians live in areas with high acid rain-related pol- 
lution levels. Studies in Canada and the US have found a strong 
association between changes in respiratory mortality, in frequency 
of respiratory problems and in lung function and elevated levels of 
sulfur dioxide, sulfate and acid aerosols. If this list of environmental 
concerns is not enough, the economic concerns are impressive: 
the damage caused by acid rain in eastern Canada totals about 
$800 million ($) per year. The natural resources base at risk sus- 
tains more than 8% of Canada’s gross national product. 


18439 (DOE/CH/10432-1, pp. 97-113) Global warming: An 
overview. Kunkel, K.E. Illinois Univ., Chicago, IL (USA). Energy 
Resources Center. [1989]. (CONF-8910395—: 17. annual Illinois 
energy conference: environmental consequences of energy pro- 
duction, Chicago, IL (USA), 19-20 Oct 1989). In Environmental 
consequences of energy production: Proceedings. 199p. Order 
Number DE91009140. Source: OSTI; NTIS. 

The issue of climate change caused by an increasing concentra- 
tion of greenhouse gases is one of the most serious environmental 
issues which society faces. The potential consequences are global 
in extent and severe in magnitude. This paper provides a perspec- 
tive on what the author believes atmospheric scientists know about 
the issue and where knowledge is yet limited. Changes in climatic 
conditions are a constant feature of their climatic history and occur 
on all times scales from years, to decades, to centuries, to millen- 
nia. An analysis of global temperature records over the last 100 
years shows a gradual warming up to about 1940 with slight cool- 
ing trom 1940 to the 1970s and a warming since then. There is 
also considerable variability over short time scales that makes it 
difficult to detect slow trends. Overall, temperatures have varied by 
less than 1°C over the last 100 years. These global temperature 
records suggest to some scientists that global warming due to in- 
creasing CO, concentrations has already begun because mean 
temperatures now are about 0.4-0.5 C warmer than they were in 
the late 1900s. Other scientists take an opposing view that, be- 
cause most of the warming took place from 1880-1940 with little 
change since then in spite of accelerating increases in atmospheric 
COz concentrations, the impacts of increasing trace gas concentra- 
tions may be much smaller than that predicted by some computer 
models. 


18440 (DOE/CH/10432-1, pp. 115-137) The science and pol- 
itics of the greenhouse effect: Collision course?. Michaels, P.J. 
(Univ. of Virginia, Charlottesville (USA)). Illinois Univ., Chicago, IL 
(USA). Energy Resources Center. [1989]. (CONF-8910395-: 17. 
annual Illinois energy conference: environmental consequences of 
energy production, Chicago, IL (USA), 19-20 Oct 1989). In Envwi- 
ronmental consequences of energy production: Proceedings. 
199p. Order Number DE91009140. Source: OSTI; NTIS. 

This study concentrates on some of the scientific uncertainties 
and inconsistencies that should be factored into policy decisions 
concerning the greenhouse effect. The author addresses the prob- 
lems of global and hemispheric temperature histories in relation to 
trace gas concentrations. In addition, climate models and their suc- 
cessors relating to a global temperature rise are presented. Other 
factors discussed include artificial warming from urban heat 
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islands; high latitude and diurnal temperatures; and the holistic na- 
ture of global climate change, including negative feedback in the 
pollution system. 


18441 (DOE/CH/10432-1, pp. 139-160) Greenhouse warm- 
ing: Science vs. consensus. Lindzen, R.S. (Massachusetts 
Institute of Technology, Cambridge (USA)). Illinois Univ., Chicago, 
IL (USA). Energy Resources Center. [1989]. (CONF-8910395-: 17. 
annual Illinois energy conference: environmental consequences of 
energy production, Chicago, IL (USA), 19-20 Oct 1989). In Envi- 
ronmental consequences of energy production: Proceedings. 
199p. Order Number DE91009140. Source: OSTI; NTIS. 

An overview is presented of the scientific bases of our present 
concerns involving the greenhouse effect. An attempt is made to 
show that both the data and our scientific understanding do not 
support the present level of concern. Some aspects are evaluated 
which have impeded the needed scientific exploration of this prob- 
lem. The assessment of the proper response to the possible 
danger of global warming depends on the determination of how 
likely the danger really is. 


18442 (DOE/CH/10432-1, pp. 161-169) Improved climate 
monitoring tor detecting global climate change. Diaz, H.F. (Na- 
tional Oceanic and Atmospheric Administration, Boulder, CO 
(USA)). Illinois Univ., Chicago, IL (USA). Energy Resources 
Center. [1989]. (CONF-8910395-—: 17. annual Illinois energy con- 
ference: environmental consequences of energy production, 
Chicago, IL (USA), 19-20 Oct 1989). In Environmental conse- 
quences of energy production: Proceedings. 199p. Order Number 
DE91009140. Source: OSTI; NTIS. 

Some elements are presented which are involved in monitoring 
some important climate indicators. It is important to determine if 
there are changes in the spatial and seasonal distribution in precip- 
itation. An effort should made to assess changes in temperature, 
such as latitudinal, longitudinal and vertical differences, as well 
seasonal differences. Other monitoring efforts could be aimed at 
detecting whether such anomalous climatic fluctuations as drought 
and wet spells, and destructive phenomena as tornados and hurri- 
canes display changes in their frequency of occurrence or in their 
intensity. The author outlines what he considers to be present criti- 
cal observational needs. For climate monitoring purposed, a long 
baseline of high quality records is critical. Such data should pro- 
vide continuous well-documented measurements of the principal 
climates variables. Efficient access to these data is also very im- 
portant. 


18443 (DOE/CH/10432-1, pp. 181-189) Strategies for com- 
bating urban pollution. Levine, J.L. lilinois Univ., Chicago, IL 
(USA). Energy Resources Center. [1989]. (CONF-8910395—: 17. 
annual Illinois energy conference: environmental consequences of 
energy production, Chicago, IL (USA), 19-20 Oct 1989). In Envi- 
ronmental consequences of energy production: Proceedings. 
199p. Order Number DE91009140. Source: OSTI; NTIS. 

With the reauthorization of the Clean Air Act currently undergoing 
debate at the federal level it is necessary to revisit the objectives of 
the original Clean Air Act and the progress made since its passage. 
Amidst mounting environmental awareness in the US, the Clean Air 
Act was adopted in 1970. The act established numerous air quality 
goals for several different criteria pollutants and also set automo- 
bile and stationary source emission standards designed to improve 
the nation's ambient air quality. Since 1970, reductions in air pollu- 
tants have been achieved across the board - airborne lead is down 
nearly 95%, sulfur dioxide, precursor to acid rain, down 17%, car- 
bon monoxide and particulates reduced 25 and 23% respectively 
and ozone has declined by more than 17%. The number of ex- 
ceedances of the air quality standards is down even more than the 
absolute level of emissions. Yet, despite industry efforts and the 
spending of over $30 billion annually for environmental controls, 
more than 100 cities across the country continue to be out of com- 
pliance with the national ambient air quality standard for ozone. 


18444 (DOE/CH/10432—1, pp. 191-201) Environmental alter- 
natives tor transportation. Sprik, T.L. Illinois Univ., Chicago, IL 
(USA). Energy Resources Center. [1989]. (CONF-8910395—: 17. 
annual Illinois energy conference: environmental consequences of 
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energy production, Chicago, IL (USA), 19-20 Oct 1989). In Envi- 
ronmental consequences of energy production: Proceedings. 
199p. Order Number DE91009140. Source: OSTI; NTIS. 

This paper reviews options and opportunities in the transporta- 
tion arena. Along with the many benefits that transportation brings 
us, however, come some serious environmental concerns. Ozone 
is one of our most serious urban air quality problem. Ground-level 
ozone has been shown to impair lung function and damage lung 
cells. Unfortunately, a large number of our nation’s cities are not in 
attainment with ozone standards, and many will not reach compli- 
ance without additional stringent contro! programs. A second 
important urban air quality problem is toxic air pollution. Toxic air 
pollution involves a large number of different compounds emitted 
by a variety of sources. Data recently released by EPA indicate 
that 2.7 billion pounds of toxic chemicals are emitted into the air 
each year. The most important air toxins from vehicles include par- 
ticulate matter, benzene, and butadiene. There are a number of 
transportation options available for mitigating their urban air quality 
problems. First there are several control programs that can begin 
to take effect almost immediately. These include further control of 
gasoline volatility, the use of oxygenated fuels, improved inspection 
and maintenance programs, the control of refueling emissions, and 
the use of clean alternative fuels in transit buses. Second, there 
are several regulations that we will be able to promulgate fairly 
quickly but that won't begin to provide major emissions reductions 
until the mid 1990s. These include, for example. tighter vehicle 
tailpipe standards, improved evaporative emission controls, and off- 
highway vehicle emission standards. Some cities, however, will 
need a third major step in reducing hydrocarbon emissions in order 
to ultimately comply with their ozone standard. 


18445 (DOE/CH/10432-—1, pp. 203-207) Disasters generate 
policy crisis management. Zwiesler, D.J. Illinois Univ., Chicago, 
IL (USA). Energy Resources Center. [1989]. (CONF-8910395—: 17. 
annual lilinois energy conference: environmental consequences of 
energy production, Chicago, IL (USA), 19-20 Oct 1989). In Envi- 
ronmental consequences of energy production: Proceedings. 
199p. Order Number DE91009140. Source: OSTI; NTIS. 

Today acid rain and global warming are at the top of the national 
agenda and it is obvious to everyone that energy use and produc- 
tion contribute significantly to the state of the environment. 
Economists cannot fully document the long term impacts and link- 
ages between energy use and climatic change. Even though these 
interrelationships are not completely understood, as energy spe- 
cialists it is their job to ensure that decision makers are aware of 
the synergistic relationships involved with energy, environment and 
economics. Here in the midwest there is substantial concern with 
the outcome of pending acid rain legislation. Under the President's 
proposal, Indiana that produces approximately 7.5% of the SO, 
emissions nationwide, would be required to achieve about 12% of 
the national reductions. This is because over 99% of Indiana’s 
electricity is generated from coal. While they are very supportive of 
reducing emissions and cleaning up the environment they are con- 
cerned about the price of reducing these emissions. 


18446 (DOE/CH/10432-1, pp. 209-211) Energy and environ- 
ment: Policy options and opportunities. Miller, R. Illinois Univ., 
Chicago, IL (USA). Energy Resources Center. [1989]. (CONF- 
8910395-: 17. annual Illinois energy conference: environmental 
consequences of energy production, Chicago, IL (USA), 19-20 Oct 
1989). In Environmental consequences of energy production: Pro- 
ceedings. 199p. Order Number DE91009140. Source: OSTI; NTIS. 

The seven items that have to be elements of any 
energy-environmental policy program are presented. The first is ac- 
ceptance. It is hard for many people to accept that the Clean Air 
Act will be re-authorized. Secondly, the new policy has to include 
cooperation between the industrial, the environmental and the 
regulated community. The third element is developing an under- 
standing of what is going on. We will have bad policy if we do not 
have some ability to anticipate the future and to understand where 
we are in the whole world picture. The fourth element is obtaining 
an understanding of the Clean Air Act alone in order to develop 
compliance. Number five: our future policy will have a large con- 
servation element. Conservation involves pollution prevention that 
includes substituting materials, substituting, and getting rid of the 
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sources of pollution. The sixth element will be a regional approach 
to the energy/environment future. And finally, item number seven 
deals with environmental policy having an element of thought for 
the future. A reasonable environment for future generations will not 
occur automatically. We must actively take the future into account 
in our energy and environmental policy planning. 


18447 (DOE/EA-0431) Installation of semiconductor crys- 
tal growth and processing facilities in the Building 166 
addition at Lawrence Livermore National Laboratory: Environ- 
mental assessment. USDOE, Washington, DC (USA). Aug 1990. 
40p. Sponsored by USDOE, Washington, DC (USA). Order Num- 
ber DE91010254. Source: OSTI; NTIS; GPO Dep. 

A new addition has been constructed to Building 166 at 
Lawrence Livermore National Laboratory (LLNL). This addition is 
intended to contain facilities as described below. The Metalorganic 
Chemical Vapor Deposition (MOCVD) facility is a proposed facility 
for the growth of semiconductor crystals composed of various com- 
binations of gallium. aluminum, indium, arsenic, phosphorous, 
antimony, silicon, and zinc. This facility will utilize hazardous metal 
hydride gases (arsine, silane, and disilane) and pyrophoric materi- 
als (metal alkyls). The MOCVD process has been intensively 
developed over the past 10 years and is being safetly utilized in 
over 75 locations worldwide in both research and manufacturing 
applications. All equipment in the LLNL MOCVD facility is commer- 
cially available and is typical of that used in similar facilities in both 
industry and academia. The Semiconductor Device Fabrication 
(SDF) facility is a proposed facility for the fabrication of semicon- 
ductor devices from crystals grown in the MOCVD facility. General 
laboratory chemicals and silane gas will be utilized in this facility. 
The’ remaining space in the building addition will consist of an op- 
tics laboratory and general purpose work area. The only hazardous 
materials to be used in these areas are small quantities of com- 
mon laboratory solvents. For the purposes of this Environmental 
Assessment, these areas will be considered to be part of the SDF. 
27 rets., 4 figs., 6 tabs. 


18448 (DOE/EA-0481) Integrated Materials Research Labo- 
ratory (IMRL) environmental assessment. USDOE Albuquerque 
Operations Office, NM (USA). Jan 1991. 130p. Sponsored by US- 
DOE, Washington, DC (USA). Order Number DE91010634. 
Source: OST!; NTIS; GPO Dep. 

The Department of Energy (DOE) has prepared an environmen- 
tal assessment (EA) on the proposed Integrated Materials 
Research Laboratory (IMRL) at the Sandia National Laboratories, 
Albuquerque (SNL). The IMRL project includes constructing and 
operating new facilities that will provide office and laboratory facili- 
ties for support of research and development efforts, a 115 kV 
transmission line and substations, a parking lot, and relocation of 
an existing salvage yard. The facilities are needed to enable SNL 
to conduct experimental and theoretical research in support of US 
defense policies and to enhance SNL technology transfer func- 
tions. In accordance with the Council on Environmental Quality 
(CEQ) requirements contained in 40 CFR Parts 1500-1508, the EA 
examines the environmental impacts of the proposed IMRL project 
and discusses potential alternatives. 50 rets., 6 figs., 4 tabs. 


18449 (DOE/EH-0183) Environmental Audit at Santa Bar- 
bara Operations, Special Technologies Laboratory, Remote 
Sensing Laboratory, North Las Vegas Facilities. USDOE Assis- 
tant Secretary for Environment, Safety, and Health, Washington, 
DC (USA). Office of Environmental Audit. Mar 1991. 201p. Spon- 
sored by USDOE, Washington, DC (USA). Order Number 
DE91010317. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the results of the Environmental Audit of 
selected facilities under the jurisdiction of the DOE Nevada Opera- 
tions Office (NV) that are operated by EG and G Energy 
Measurements, Incorporated (EG and G/EM). The facilities in- 
cluded in this Audit are those of Santa Barbara Operation (SBO) at 
Goleta, California; the Special Technologies Laboratory (STL) at 
Santa Barbara, California; and Las Vegas Area Operations (LVAO) 
including the Remote Sensing Laboratory (RSL) at Nellis Air Force 
Base in Nevada, and the North Las Vegas Facilities (NLVF) at 
North Las Vegas, Nevada. The Environmental Audit was conducted 
by the US Department of Energy's (DOE) Office of Environmental 
Audit, commencing on January 28, 1991 and ending on February 





15, 1991. The scope of the Audit was comprehensive, addressing 
environmental activities in the technical areas of air, surface water/ 
drinking water, groundwater, waste management, toxic and chemi- 
cal materials, quality assurance, radiation, inactive waste sites, and 
environmental management. Also assessed was compliance with 
applicable Federal, state, and local regulations and requirements; 
internal operating requirements; DOE Orders; and best manage- 
ment practices. 8 tabs. 


18450 (DOE/ER-0494T) Identification, recommendation, 
and justification of potential locales for ARM sites: Executive 
summary. USDOE Office of Energy Research, Washington, DC 
(USA). Atmospheric and Climate Research Div. Apr 1991. 17p. 
Sponsored by USDOE, Washington, DC (USA). Order Number 
DE91011773. Source: OSTI; NTIS; GPO Dep. 

The Atomspheric Radiation Measurement (ARM) Program is a 
major component of the Department of Energy's Global Change re- 
search. This research is coordinated by the Committee on Earth 
and Environmental Sciences (CEES) of the Federal Coordinating 
Council for Science Engineering and Technology (FCCSET). ARM 
was initiated in FY 1990 in response to the emerging consensus 
that the “role of clouds” was the principal scientific uncertainty in 
climate change prediction. ARM is a field and modeling program 
and is based on the various model intercomparison studies that the 
Department has supported over the years. This report is a sum- 
mary of a study that was undertaken within the ARM Program to 
examine locations suitable for establishing and maintaining experi- 
mental sites that meet the objectives of ARM and to recommend 
an ordered set of locales in which to locate sites, thereby creating 
the framework for site selection. Selection of specific ARM sites 
will come from further analysis based on the principles established 
in this report. The results of the study have been reviewed by sev- 
eral entities within the ARM Program and DOE, as well as leading 
scientists in the meteorological and atmospheric radiation commu- 
nity. 3 figs., 1 tab. 


18451 (DOE/ER-0495T) Identification, recommendation, 
and justification of potential locales tor ARM sites. USDOE Of- 
fice of Energy Research, Washington, DC (USA). Atmospheric and 
Climate Research Div. Apr 1991. 166p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91011774. Source: 
OSTI; NTIS; GPO Dep 

The Atmospheric Radiation Measurement (ARM) Program is a 
major component of the Department of Energy's Global Change re- 
search. This research is coordinated by the Committee on Earth 
and Environmental Sciences (CEES) of the Federal Coordinating 
Council for Science Engineering and Technology (FCCSET). ARM 
was initiated in FY 1990 in response to the emerging concensus 
that the “role of clouds” was the principal scientific uncertainty in 
climate change prediction. ARM is a field and modeling program 
and is based on the various model intercomparison studies that the 
Department has supported over the years. This report is an ac- 
count of a study that was undertaken within the ARM Program to 
examine locations suitable for establishing and maintaining experi- 
mental sites that meet the objectives of ARM and to recommend 
an ordered set of locales in which to locate sites, thereby creating 
the framework for site selection. Selection of specific ARM sites 
will come from further analysis based on the principles established 
in this report. The results of the study have been reviewed by sev- 
eral entities within the ARM Program and DOE, as well as leading 
scientists in the meteorological and atmospheric radiation commu- 
nity. 5 rets., 28 figs., 19 tabs. 


18452 (DOE/ER/60293-5) Chemistry of atmospheric pre- 
cipitation at Lewes, Delaware as part of the MAP3S Network: 
Final report, March 1978—November 1990. Scudiark, J.R.; 
Church, T.M. Delaware Univ., Lewes, DE (USA). Coll. of Marine 
Studies. Apr 1991. 14p. Sponsored by USDOE, Washington. DC 
(USA). DOE Contract FG02-85ER60293. Order Number 
DE91011148. Source: OSTI; NTIS; GPO Dep. 

Precipitation has been collected and analyzed by event at 
Lewes, DE from 3/78 through 12/90 as part of the MAP3S Network. 
Overall, the major ion concentrations are somewhat less than in- 
land MAPS sites, probably indicative of the influence of relatively 
clean marine air masses at the coast. The long-term average pH is 
4.35, with observed summer maxima and winter minima fore the 
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acid components. No long-term trends in precipitation composition 
were observed. The contribution of marine sulfate is relatively small 
(13%), albeit significant, and can be precisely corrected from back- 
ground continental sources. The major source of acid components 
at this site are associated with storm trajectories from the mid-west 
and southeast US The atmospheric deposition of inorganic nitrogen 
may provide an ecologically significant source of this primary nutri- 
ent to sustain coastal marine productivity. 23 refs., 3 figs., 2 tabs. 


18453 (DOE/ER/60977—1) Simulation of landscape distur- 
bances and the effect of climatic change: Progress report, 
July 15, 1990—July 14, 1991. Baker, W.L. Wyoming Univ., 
Laramie, WY (USA). Dept. of Geography and Recreation. Apr 
1991. 87p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-90ER60977 ;FG02-89ER60883. Order Number 
DE91010191. Source: OSTI; NTIS; GPO Dep. 

The purpose of this research is to understand how changes in 
climate may affect the structure of landscapes that are subject to 
periodic disturbances. A general model useful for examining the 
linkage between climatic change and landscape change has been 
developed. The model makes use of synoptic climatic data, a geo- 
graphical information system (GRASS), field data on the location of 
disturbance patches, simulation code written in the SIMSCRIPT 
language, and a set of landscape structure analysis programs writ- 
ten specifically for this research project. A simplified version of the 
model, lacking the climatic driver, has been used to analyze how 
changes in disturbance regimes (in this case settlement and fire 
suppression) affect landscape change. Landscape change lagged 
in its response to changes in the disturbance regime, but the lags 
differed depending upon the character of the change and the par- 
ticular measure considered. The model wili now be modified for 
use in a specific setting to analyze the effects of changes in cli- 
mate on the structure of flood-disturbed patches along the Animas 
River, Colorado. 5 refs. 


18454 (DOE/ER/69017-T-H1) A comprehensive precipite- 
tion data set tor global land areas. Eischeid, J.K. (Colorado 
Univ., Boulder, CO (USA). Cooperative inst. for Research in Envi- 
ronmental Sciences); Diaz, H.F.; Bradley, R.S.; Jones, P.D. 
Massachusetts Univ., Amherst, MA (USA). Apr 1991. 87p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG02-89ER69017. Order Number DE91010321. Source: OSTI; 
NTIS; GPO Dep. 

An expanded and updated compilation of long-term station pre- 
cipitation data, together with a new set of gridded monthly mean 
fiekds for global land areas are described. The present data set 
contains 5328 station records of monthly total precipitation, cover- 
ing the period from the mid-1800s to the late 1980s. The station 
data were individually tested and visually inspected for the pres- 
ence of spurious trends, jumps and other measurement biases 
The quality contro! procedure which was used to check the station 
records for non-climatic discontinuities and other biases is detailed. 
The authors also discuss some of the problems which typically 
contribute to potential inhomogeneities in precipitation records. The 
Station data were interpolated onto a 4° latitude by 5° longitude 
uniform grid. Comparisons of these data with two other global-scale 
precipitation climatologies are presented. They find good agree- 
ment among the three global-scale climatologies over the common 
areas in each set. Three different indices of long-term precipitation 
variations over the global land areas all indicate a general increase 
of annual precipitation since the 1940s, although a decline is evi- 
dent over the last decade. There is some indication that the last 
few decades of the 19th century may have been as wet as the re- 
cent ones. An interesting feature of this study is the presence of 
relatively large differences in seasonal trends, with March-May and 
September-November becoming wetter in the last few decades. 
The December-February and June-August seasons exhibit smaller 
overall trends, although the northern winter season does exhibit 
large decadal-scale fluctuations. 29 refs., 22 figs.. 4 tabs. 


18455 (DOE/EV/10220—-T2) Enhanced research program on 
the long-range climatic eftects of increased atmospheric car- 
bon dioxide: A continuation: 1988 Annual report. Washington 
W.M.; Meehl, G.A. National Center for Atmospheric Research, 
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Boulder, CO (USA). Jan 1989. 12p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract Al01-79EV10220. Order Number 
DE91010617. Source: OSTI; NTIS; GPO Dep. 

Carbon dioxide (CO2) research during 1988 at the National Cen- 
ter for Atmospheric Research (NCAR) has been concentrated in 
four areas: (1) the publication of three experiments (1 x COz, 2 x 
COz, and transient) with fully coupled atmospheric and oceanic 
general circulation models (GCMs); (2) the involvement in the 
DOE-sponsored intercomparison of GCMs; (3) the analysis of the 
coupled control run to study El Nino and La Nina, and (4) the con- 
tinuing development of multitasked versions of atmospheric and 
oceanic GCMs. 


18456 (DOE/HWP-98) Navy Radon Assessment and Miti- 
gation Program: Work/quality assurance project plan 
screening phase. Automated Sciences Group, Inc., Oak Ridge, 
TN (USA). Mar 1991. 48p. Sponsored by Department of Defense, 
Washington, DC (USA); USDOE, Washington, DC (USA). DOE 
Contract ACO5-840R21400. Order Number DE91010114. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In 1987, the military services of the United States were tasked to 
take appropriate action to establish an indoor radon assessment 
and mitigation program. As a result, the Naval Facilities Engineer- 
ing Command (NAVFACENGCOM) was assigned the responsibility 
of identifying potential hazards to personnel from exposure to natu- 
rally occurring radon gas and prioritizing corrective actions and to 
coordinating these actions with the major claimants. NAVRAMP is 
based upon current US Environmental Protection Agency (EPA) 
guidelines. The program has been separated into four phases. The 
screening phase will concentrate on evaluating radon levels, based 
on statistical samples, in those buildings that have been deter- 
mined to be at most at risk to elevated levels of radon, such as 
base housing, schools, day-care centers, hospitals, brigs, Base Of- 
ficer Quarters, and Base Enlisted Quarters. During the assessment 
phase, every building that contains personnel for over 4 h/day will 
be evaluated. Mitigation work will be accomplished by Navy or 
Navy-contracted personnel. HAZWRAP services during the mitiga- 
tion phase will consist of determining the extent of reduction in 
radon levels after the mitigation effort. 7 refs., 11 figs. 


18457 (ETDE/JP-mf—1778700) Automobiles and global en- 
vironment problem workshop. Japan Automobile Research Inst., 
Tokyo (Japan). 16 Nov 1990 107p. (in Japanese). Order Number 
DE91778700. Source: OSTI; NTIS (US Sales Only). 

Japan Automobile Research Institute makes a survey and re- 
search on how the transportation field where fossil fuel is used as 
energy source should cope with the global environment problem 
which is getting more critical. As one of the activities, they held in 
November 1990 the Automobiles and Global Environment Problem 
Workshop with assistance from MITI and Japan Motorcycle Racing 
Organization and had lectures and discussions by people of experi- 
ence and learning. This report includes the following lectures: 
Measures to cope with the automobiles and global warming prob- 
lem in the U.S. by GM's C. Amann, international trend of and 
measures against global warming, scientific information on global 
warming, global warming prevention technology in Japan, global 
warming measures in the Japanese automotive industry, the 
present situation and future of clean fuel . clean energy, a round- 
table discussion. Reports are made telling detailed circumstances 
and concrete measures as subjects in the transportation field 
mainly of the automotive industry. 27 refs., 73 figs., 24 tabs. 


18458 (ETDE-mf-1769124) Precipitation of toxic, organic, 
and inorganic compounds of pure gases of a municipal incin- 
erator with active carbon. Final report. Nikolav, W. Petersen (H.) 
Geselischaft fuer Vertahrenstechnischen Anlagenbau GmbH und 
Co. KG, Wiesbaden (Germany. F.R.); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). 1988 28p. (In 
German). Contract BMFT 1430363. Order Number DE91769124. 
Source: OSTI; NTIS (US Sales Only). 

In 1986 a pilot plant with a throughput of 100 m°%/h flue gas has 
been built at the municipal incinerator Stapelfeld. In this pilot plant 
the precipitation of PCDD, PCDF, PAH, PCB, ecotoxic elements 
and their compounds using active carbon has been tested. The re- 
search project was executed in cooperation of University Hamburg 
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(analysis-technic), the MVA Stapelfeld and the company Hugo Pe- 
tersen (process design). The results of the analysises and the 
collection efficiences of the pollutants in the active carbon bed are 
stated in the final report of the University Hamburg. Main part of 
the Hugo Petersen final report are the results of the experiences 
gathered during the operation of the pilot plant. During the pilot test 
of three months in 1987, devided in two parts, it was stated that 
the dust carried along with the flue gases, causes a high increase 
of the pressure loss in the pilot reactor. Different means of avoiding 
this pressure loss increase in the pilot plant were tested, but re- 
garding large-scale-units proved means are available to counteract 
the pressure loss increase. (orig.). 


18459 (ETDE-mf-1769186) A semi-statistical method to re- 
trieve tropospheric humidity profiles over the ocean. Berichte 
aus dem Institut fuer Meereskunde an der Christian-Albrechts- 
Universitaet Kiel. Wagner, D. Institut fuer Meereskunde an der Univ. 
Kiel (Germany, F.R.); Kiel Univ. (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet. 1990 143p. (In German). Order 
Number DE91769186. Source: OSTI; NTIS (US Sales Only). 

A semi-statistical retrieval technique is presented to derive 
humidity profiles over the oceans from passive microwave mea- 
surements. The procedure is based upon the vertical empirical 
orthogonal functions (EOFs) of the specific humidity extracted from 
a large sample of radiosonde measurements over the North At- 
lantic Ocean during the period from April to October 1979 
(FGGE-year). The North Atlantic is divided up into seven regions 
and the principal component analysis (PCA) is carried out for each 
region separately. The first three eigenvectors explain up to 90% of 
the total variability within each region. A technique is developed for 
the estimation of atmospheric moisture profiles assuming that W, 
We and Ts can be retrieved from satellite observations. The study 
shows that the EOFs are superior to the frequently used analytical 
structure functions (e.g. power-law’) especially in the surface layer. 
The application of regional different EOFs takes into account the 
large climatic variability of the humidity field. Furthermore the com- 
puter storage and computation time requirements are much less 
than those of other methods. This is a great advantage in case of 
a possible operational application. (orig./KW). 


18460 (FR-CEA-TH-333) Study on the set up of a mea- 
surement system for chemical toxics in the atmosphere. 
Humbert, G. CEA Etablissement de la Vallee du Rhone, 30 - 
Bagnols-sur-Ceze (France); Savoie Univ., 73 - Chambery (France). 
Oct 1989. 297p. (In French). Order Number DE91773528. Source: 
OSTI; NTIS (US Sales Only). 

This work has allowed to define a system for measuring chemi- 
cal toxics in the atmosphere. The aim of this system is to measure 
continuously different chemical compounds concentration in the 
work premises air, and thus to control the good running order of 
ventilation and air recycling systems. This study includes the search 
of a unit for detection of pollutants (organic solvents), the assess- 
ment of its running specifications and the design of a prototype. 


18461 (GSF-7/90) Research and development work on the 
construction of a mobile measuring unit for the characterize- 
tion of environmental aerosols. Brand, P. (GSF - 
Forschungszentrum fuer Umwelt und Gesundheit mbH, Neuherberg 
(Germany, F.R.). Inst. fuer Biophysikalische Strahlentorschung). 
GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Neuherberg (Germany, F.R.). 1991. 185p. (In German). Order 
Number DE91782529. Source: OSTI; NTIS (US Sales Only). 

The goal of the work described in the paper was to develop a 
mobile, fully automatic measuring unit based on counting methods 
(Mobile Aerosol Spectrometer, MAS) for the measurement of the 
quantity size distribution of atmospheric aerosols capable of 
covering the entire relevant particle-size range of 10 nm to approxi- 
mately 25 um. The time required for measuring one quantity size 
distribution was to be a few minutes, in order to be able to also 
register the temporal fluctuation of distributions. As no individual 
sensor can fulfil this task, three commercial apparatuses based on 
different measuring systems were combined: a differential mobility 
particle spectrometer (MPS), consisting of a differential electrical 
mobility analyzer (DMA) and a condensation nucleus counter 
(CNC) for measurement of particles between 10 nm and 100 nm; a 
laser aerosol spectrometer (LAS-X) for the range between 100 nm 





and 3 um; and a white light particle counter (DAP-Test-2000) for 
particles between 1 um and 25 um. The properties of the three 
sensors were determined and a procedure for optimally uniform 
calibration of the equipment was developed. (orig./KW). 


18462 (IEE-SR-216) Global warming policies in the US 
and Canada. Institute of Energy Economics, Tokyo (Japan). 1 Dec 
1990. 140p. (In Japanese). Order Number DE91778707. Source: 
OSTI; NTIS (US Sales Only). 

This is a report on effects of global warming policies in the US 
and Canada on their oil policies made by the Institute of Energy 
Economics entrusted with the survey by Agency of Natural 
Resources and Energy. The survey covers activities of the govern- 
ment and government offices, the move toward legislation, recent 
socio-economic researches, and reports effects on policies. In con- 
clusion, the US thinks that they should assume the leadership in 
international prevention of the global warming, considering that it is 
better to develop the global warming policy in the following three 
stages: scientific investigation of global changes, evaluation of ef- 
fects incidental to policy, policy development, They also think that 
an international and internal consensus is mecessary. The 
Congress promotes an increase in efficiency of automobiles of ma- 
chinery. Since most of the oil consumption is directed to the traffic 
and electric power generating fields, the policy will be an indirect 
one aiming at reducing consumption of fossil fuel in these fields. 
On the other hand, Canada obtains 80% of their electric power 
consumption from nuclear energy and water power and intends to 
conduct CO » reduction by regulating in the traffic field, in particu- 
lar, in the automobile field. 3 figs., 6 tabs. 


18463 (IVL-B-1016) Effects of air pollutants from road traf- 
fic on adjacent forests. Ekstrand, S. Swedish Environmental 
Research Inst., Stockholm (Sweden). Feb 1991. 15p. (In Swedish). 
Order Number DE91772062. Source: OSTI; NTIS (US Sales Only). 

Air pollution effects on spruces close to a heavily trafficated road 
in western Sweden are observed through infrared photography 
from aeroplanes. About 50% of the old spruces suffer from thinning 
of the crowns. (L.E.). 


18464 (JAERI-M-90-173) Development of an atmospheric 
dispersion and dose calculation code for real-time response 
by using small-scale computer. Chino, Masamichi (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Hayashi; Takashi; Ishikawa, Hirohiko; Yokokawa, 
Mitsuo. Japan Atomic Energy Research Inst., Tokyo (Japan). Oct 
1990. 61p. (In Japanese). Order Number DE91772213. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report describes a development of a wind field calculation 
code and an atmospheric dispersion and dose calculation code 
which can be used for real-time prediction in an emergency. Mod- 
els used in the computer codes are a mass-consistent model for 
wind field and a particle diffusion model for atmospheric dispersion. 
In order to attain quick response even when the codes are used in 
a-small-scale computer, high-speed iteration method (MILUCR) 
and kernel density method are applied to the wind field model and 
the atmospheric and dose calculation model, respectively. In this 
report, numerical models, computational codes, related files and 
calculation examples are shown. (author). 


18465 (JAERI-M-90-188) intercomparison of measuring 
and evaluation methods for environmental radiations. Saito, 
Kimiaki (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Nagaoka, Toshi; 
Sakamoto, Ryuichi; Tsutsumi, Masahiro; Moriuchi, Shigeru; Okano, 
Masaharu. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Nov 1990. 49p. (in Japanese). Order Number DE91772227. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents the results of the cooperative research by 
IPCR and JAERI. In order to investigate the accuracy and 
characteristics of the measurement and evaluation methods for en- 
vironmental radiations, developed independently by IPCR and by 
JAERI, field experiments were performed using the both methods 
under the same conditions at the same time. The experiments were 
performed at fixed points on the ground, in a moving car and in a 
flying helicopter. Discussion was made on the basis of the compar- 
ison of the results from the both methods. The exposure rates from 
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the IPCR method agreed within 10% with those from the JAERI 
method, however the former were systematically higher than the 
latter. Since the evaluated exposure rate components due to 29&U- 
series, *°*Th-series and °K showed apparent differences between 
the IPCR method and the JAERI method, further investigation is 
necessary for the positions and widths of the applied energy bands 
and the coefficients in the equations to evaluate the components. 
In measurements in a moving vehicle, the sequential data should 
be gathered per sufficiently short distance to distinguish the local 
change of the radiation level when it changes greatly according to 
the location. The aerial data showed that the exposure rates from 
terrestrial gamma rays in the region west of the Abe river are ap- 
parently higher than those in the Kanto district. (author). 


18466 (K/ETO-49) Gas-phase chemical reactivity of poten- 
tial CFC-114 replacements: Part 2, HCFC-124 reactivity with 
Fsub 2 UFsub 6. Trowbridge, L.D.; Angel, E.C.; Bostick, W.D. Oak 
Ridge Gaseous Diffusion Plant, TN (USA). Feb 1991. 44p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840T21400. Order Number DE91009782. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The DOE gaseous diffusion plant complex makes extensive use 
of CFC-114 as a primary coolant. As this material is on the 
Montreal Protocol list of compounds scheduled for production cur- 
tailment, a substitute must be found. In addition to physical cooling 
properties, the gaseous diffusion application imposes somewhat 
unique requirements of chemical inertness to fluorinating agents. A 
series of studies has therefore been undertaken to evaluate the 
gas-phase chemical reactivity of potential alternate coolants. Based 
on physical properties, HCFC-124 is a plausible alternative to 
CFC-114. This report examines the reactivity of HCFC-124 with 
UF, and F2. The reactivity of HCFC-124 with UF, and F2 is shown 
to be significantly higher than that of CFC-114 under similar condi- 
tions. Kinetics and possible reaction mechanisms are also 
discussed. 4 refs., 19 figs., 19 tabs. 


18467 (K/ETO-50) Greenhouse warming potential of candi- 
date gaseous diftusion plant coolants. Trowbridge, L.D. Oak 
Ridge K-25 Site, TN (USA). Mar 1991. 24p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC05-840T21400. 
Order Number DE91009986. Source: OSTI; NTIS; GPO Dep. 

A preliminary estimate has been made of the greenhouse warm- 
ing potential (GWP) of coolants under consideration as substitutes 
for CFC-114 in the gaseous diffusion plants. Coolants are not at 
present regulated on the basis of GWP, but may well be in the fu- 
ture. Use of c-C4Fg or n-C4Fi9 is estimated to have three to four 
times the greenhouse impact of an equivalent use of CFC-114. Nei- 
ther of the substitutes, of course, would cause any ozone depletion. 
HCFC-124 (a probable commercial substitute for CFC-114, but not 
presently under serious consideration due to its relatively high UF, 
reactivity) would have much less greenhouse and ozone depletion 
impact than CFC-114. The GWP estimates derive from a simple 
model that approximately reproduces literature values for similar 
compounds. The major uncertainty in these estimates lies in the at- 
mospheric lifetime, especially of the perfiuorocarbon compounds, 
for which little reliable information exists. In addition to GWP esti- 
mates for coolants, the overall greenhouse impact of the gaseous 
diffusion plants is calculated, including indirect power-related CO 
emissions. This result is used to compare greenhouse impacts of 
nuclear- and coal-produced electricity. 11 refs., 2 figs., 5 tabs. 


18468 (KFK-PEF—78) Temporal varations and spatial distri- 
bution of emissions of volatile oranic compounds and carbon 
monoxide in the state of Baden-Wuertiemberg. Obermeier, A. 
(Stuttgart Univ. (Germany, F.R.). Inst. fuer Energiewirtschaft und 
Rationelle Energieanwendung (IER)); Friedrich, R.; John, C.; Voss, 
A. Kerntorschungszentrum Karlsruhe GmbH (Germany, F.R.). Pro- 
jekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhaltung (PEF). Feb 1991. 125p. (In German). Contract PEF 
88/006/2. Order Number DE91782538. Source: OSTI; NTIS (US 
Sales Only). 

In this report methods are discussed which can be used to 
assess hourly emissions of VOC and CO from selected source cat- 
egories for each community resp. for grid elements of different size 
in the State of Baden-Wuerttemberg. VOC-emissions will be subdi- 
vided into 17 classes. Not only yearly emissions of VOC and CO in 
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1985 will be illustrated, but also emission data with a high spatial 
and temporal resolution for one week in January and one week in 
September. Finally uncertainties of the emission data assessment 
will be discussed for the different source categories, and possibili- 
ties to improve and to complete the used models will be outlined. 
(orig.) With 22 figs., 52 refs., 35 tabs. 


18469 (LA-11879-MS) Distributed space platforms for re- 
mote sensing. Canavan, G.H. Los Alamos National Lab., NM 
(USA). Apr 1991. 17p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91011047. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Uses of space for information, communication, and sensing will 
continue to grow. In many cases, the US has no alternative means 
of measurement. They are well suited to tracing pollution and mak- 
ing meteorological measurements, which, like the satellites, have 
no regard for international boundaries. Technicai challenges are 
significant, but sensors for high spatial and temporal resolution 
measurements of meteorology, climate, and pollution could be 
available when needed, if development is started soon. 7 refs., 2 
figs. 


18470 (LBL-28738) Environmental Research Program 1989 
annual report. Lawrence Berkeley Lab., CA (USA). Oct 1990. 22p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. Order Number DE91010202. Source: OSTI; 
NTIS; GPO Dep. ‘ 

The objective of the Environmental Research Program is to con- 
tribute to the understanding of the formation, mitigation, transport, 
transformation, and effects of energy-related pollutants on all com- 
partments of the environment. This multidisciplinary program 
includes both basic and applied research in physics, chemistry, 
engineering, ecology, and biology, as well as research and devel- 
opment of advanced technologies for pollutant abatement and 
destruction, efficient combustion, and new methods of detection 
and analysis of different contaminants. The Program's Annual Re- 
port contains summaries of research performed during 1989 in the 
areas of combustion, flue-gas chemistry, atmospheric aerosols, 
ecological systems, membrane bioenergetics, and analytical chem- 
istry. The Combustion Group studies complex combustion 
processes by acquiring a fundamental understanding of the physi- 
cal and chemical processes that determine the combustion 
efficiency, formation, and emissions of species from these pro- 
cesses. The Flue-Gas Chemistry Group is engaged in research 
whose aim is to help develop new processes for simultaneous SO, 
and NO, removal. The Atmospheric Aerosols Group studies atmo- 
spheric chemical processes in the laboratory and in the field, and 
develops novel methods for individual particle characterization. 
New activities have been initiated by the Ecological Systems Group 
to develop means of predicting the toxicity of contaminants in 
aquatic and terrestrial ecosystems. The Membrane Bioenergetics 
Group studies the effects of chemically reactive compounds on bio- 
logical systems. The main emphases in Analytical Chemistry have 
continued to be in the area of asteroid impacts and mass extinc- 
tions. 27 refs., 6 figs., 1 tab. 


18471 (LBL-29885) Manufacturing sector carbon dioxide 
emissions in nine OECD countries 1973-87: A Divisia index 
decomposition to changes in fuel mix, emission coefficients, 
industry structure, energy intensities, and international struc- 
ture. Torvanger, A. (Senter for Anvendt Forskning, Oslo (Norway)). 
Lawrence Berkeley Lab., CA (USA). Nov 1990. 44p. Sponsored by 
Environmental Protection Agency, Washington, DC (USA). DOE 
Contract ACO3-76SF00098. Order Number DE91010233. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In this paper the reduction in energy-related manufacturing car- 
bon dioxide emissions for nine OECD countries in the period 1973 
to 1987 is analyzed. Carbon dioxide emissions are estimated from 
energy use data. The emphasis is on carbon dioxide intensities, 
defined as emissions divided by value added. The overai! manutac- 
turing carbon dioxide intensity for the nine OECD countries was 
reduced by 42% in the period 1973-1987. Five tuels are specified 
together with six subsectors of manufacturing. Carbon dioxide 
emissions are estimated from fossil fuel consumption, employing 
emissions coefficients for gas, oil and solids. In addition, electricity 
consumption is specified. For electricity use an emission coefficient 
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index is calculated from the shares of fossil fuels, nuclear power 
and hydro power used to generate electricity, and the efficiency in 
electricity generation from these energy sources. A Divisia index 
approach is used to sort out the contribution to reduced carbon 
dioxide intensity from different components. The major finding is 
that the main contribution to reduced carbon dioxide intensity is 
from the general reduction in manufacturing energy intensity, most 
likely driven by economic growth and increased energy prices, giv- 
ing incentives to invest in new technology and new industrial 
processes. There is also a significant contribution from reduced 
production in the most carbon dioxide intensive subsectors, and a 
contribution from higher efficiency in electricity generation together 
with a larger nuclear power share at the expense of oil. 19 refs., 5 
figs., 11 tabs. 


18472 (LUNFD6-NFRA—1025-1-58-1990) Dispersion of long- 
lived radionuclides from uranium mining, milling and fuel 
fabrication facilities. Pettersson, H.B.L. Lund Univ. (Sweden). 
Dept. of Radiation Physics. Nov 1990. 58p. (LUMEDW-MERI- 
1025-1-58-1990.). Order Number DE91627344. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The principal aim of the study was to gain further insight into the 
environmental dispersion of long-lived U series radionuclides from 
selected part of the nuclear fuel cycle and to assess the resulting 
exposure of members of the public. The specific objectives of this 
study were: 1. To determine the levels of natural radioactivity in the 
vicinity of two U deposits in Sweden and to establish whether U 
prospecting had generated significant radiological impact on man. 
2. To‘investigate the spatial distributions of long-lived U series ra- 
dionuclides caused by the dispersion of dust from the Ranger 
open-pit U mine in Australia. 3. To study the uptakes of long-lived 
U and T series radionuclides by the waterlily in order to facilitate 
assessment of natural exposures to the public and predictions of 
exposures arising from consumption of the plant due to any 
subsequent discharges of water from the Ranger U mine. 4. To in- 
vestigate the spatial distributions of U isotopes in environmental air 
as a result of the release of radionuclides from the ABB-ATOM nu- 
clear fuel factory at Vaesteraas in Sweden. In these investigations 
special emphasis was given to - activity ratio techniques suitable 
for distinguishing between natural and operation-related concentra- 
tions and for facilitating determination of the source of radionuclide 
uptake in the waterlily, and - the use of passive air samplers such 
as ‘sticky vinyl’ and bioindicators in investigating the aerial disper- 
sion of radionuclides. (author). 


18473 (NEI-DK-532) Concensus conterence on better air: 
Final document, final edition. The conclusions of the laymen 
panel discussion of the consensus conterence on prioriting of 
the air pollution abatement. Behrnadt, K.; Danielsen, O.; Gringer, 
B. Teknologinaevnet, Copenhagen (Denmark); Dansk Ingenioer- 
forening, Copenhagen (Denmark). 1990 12p. (In Danish). 
(CONF-9010351—1: Concensus conference on better air, Copen- 
hagen (Denmark), 22-24 Oct 1990). Order Number DE91771939. 
Source: OST1; NTIS (US Sales Only). 

The conclusions of the laymen panel on the consensus confer- 
ence on actions against air pollution which should be given priority, 
held at Christiansborg, Copenhagen, Denmark on 22nd-24th Octo- 
ber 1990 are presented. (CLS). 


18474 (ORNL-6663) Environmental Sciences Division an- 
nual progress report for period ending September 30, 1990. 
Oak Ridge National Lab., TN (USA). Apr 1991. 254p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91010486. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 3650. 

The Environmental Sciences Division (ESD) of Oak Ridge Na- 
tional Laboratory (ORNL) conducts research on the environmental 
aspects of existing and emerging energy systems and applies this 
information to ensure that technology development and energy use 
are consistent with national environmental health and safety goals. 
Offering an interdisciplinary resource of staff and facilities to ad- 
dress complex environmental problems, the division is currently 
providing technical leadership for major environmental issues of 
national concern: (1) acidic deposition and related environmental 
effects, (2) effects of increasing concentrations of atmospheric CO, 
and the resulting climatic changes to ecosystems and natural and 





physical resources, (3) hazardous chemical and radioactive waste 
disposal and remediation research and development. and (4) de- 
velopment of commercial biomass energy production systems. This 
progress report outlines ESD's accomplishments in these and other 
areas in FY 1990. Individual reports are processed separately for 
the data bases in the following areas: ecosystem studies; environ- 
mental analyses; environmental toxicology; geosciences; technical 
and administrative support: biofuels feedstock development pro- 
gram; carbon dioxide information analysis and research program; 
and environmental waste program. 


18475 (ORNL/CDIAC-—34/R1) Catalog of data bases and re- 
ports: Revision 1. Oak Ridge National Lab., TN (USA). Feb 1991. 
122p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract ACO5-840R21400. Order Number DE91011516. Source: 
OSTI; NTIS; GPO Dep. 

This booklet provides information about the many reports and 
other materials made available by the US Department of Energy's 
Carbon Dioxide Research Program (CDRP). It is divided into six 
sections plus an author and a title index. The reports in Section A 
provide information about the scope, activities, and direction of the 
CDRP. Sections B, C, and D contain information about research, 
workshops, symposia, and reviews that have been sponsored by 
CDRP. Section E describes reports about research in the joint 
program of the US Department of Agriculture and CDRP. The com- 
puter model packages (CMPs) and numeric data packages (NDPs) 
(described in Section F) have been compiled by CDRP’s Carbon 
Dioxide Information Analysis Center (CDIAC). CMPs and NDPs in- 
clude documents and magnetic tapes or floppy diskettes. The 
documentation provides complete descriptions of the data set, 
describes limitations and restrictions of the data, suggests data ap- 
plications, provides tabular listings and graphical displays of the 
data, and includes reprints of pertinent literature. 


18476 High throughput liquid absorption preconcentrator 
sampling instrument. Zaromb, S.; Bozen, R.M. To Dept. of En- 
ergy. 26 Mar 1990. USA Patent patent application 7-499,602. 42p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Order Number DE91011637. Source: OSTI; NTIS; 
GPO Dep. 

A system for detecting trace concentrations of an analyte in air 
includes a preconcentrator for the analyte and an analyte detector. 
The preconcentrator includes an elongated tubular container com- 
prising a wettable material. The wettable material is continuously 
wetted with an analyte-sorbing liquid which flows from one part of 
the container to a lower end. Sampled air flows through the con- 
tainer in contact with the wetted material with a swirling motion 
which results in efficient transfer of analyte vapors or aerosol parti- 
cles to the sorbing liquid and preconcentration of traces of analyte 
in the liquid. The preconcentrated traces of analyte may be either 
detected within the container or removed therefrom for injection into 
a separate detection means or for subsequent analysis. 12 figs. 


18477 (PNL-—6450-41-HEDR) Hanford Environmental Dose 
Reconstruction Project: Monthly report. Finch. S.M. (comp.). 
Pacific Northwest Lab., Richland, WA (USA). Mar 1991. 63p. Spon- 
sored by USDOE. Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91010985. Source: OSTI:; 
NTIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
Project is to estimate the radiation doses that populations could 
have received from nuclear operations at Hanford since 1944. The 
project is being managed and conducted by the Pacific Northwest 
Laboratory (PNL) under the direction of an independent Technical 
Steering Panel (TSP). The project is divided into the technical 
tasks which correspond to the path radionuclides followed. from 
release to impact on humans (dose estimates): source terms: envi- 
ronmenta! transport; environment monitoring data: demographics, 
agriculture, food habits: and environmental pathways and dose es- 
timates. 3 figs., 2 tabs. 


18478 (PNL-7231-HEDR) A preliminary examination of 
audience-related communications issues for the Hantord Envi- 
ronmental Dose Reconstruction Project. Holmes. C.W. Pacific 
Northwest Lab., Richland, WA (USA). Apr 1991. 160p. Sponsored 
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by USDOE, Washington, DC (USA). DOE Contract AC06- 
76RL01830. Order Number DE91011075. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Hanford Environmental Dose Reconstruction (HEDR) Project 
will estimate radiation doses people may have received from expo- 
sure to radioactive materials released during past operations at the 
US Department of Energy's (DOE) Hanford Site near Richiand, 
Washington. The HEDR Project was initiated in response to public 
concerns about possible health impacts from past releases of ra- 
dioactive materials from Hanford. The TSP recognized early in the 
project that special mechanisms would be required to effectively 
communicate to the many different concerned audiences. Accord- 
ingly, the TSP directed PNL to examine methods for communicating 
causes and effects of uncertainties in the dose estimates. After 
considering the directive and discussing it with the Communications 
Subcommittee of the TSP, PNL undertook a broad investigation of 
communications methods to consider for inclusion in the TSP’s 
current communications program. As part of this investigation, a lit- 
erature review was conducted regarding risk communications. A 
key finding was that, in order to successfully communicate risk- 
related information, a thorough understanding of the knowledge 
level, concerns and information needs of the intended recipients 
(i.e., the audience) is necessary. Hence, a preliminary audience 
analysis was conducted as part of the present research. This re- 
port summarizes the results of this analysis. 1 ref., 9 tabs. 


18479 (PNL-SA-18786) Methods for estimating the uncer- 
tainty of climate change eftects in a crop model. Liebetrau, 
A.M.; Scott, M.J. Pacific Northwest Lab., Richland, WA (USA). Nov 
1990. 16p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. (CONF-901150—-2: IEEE conference 
on neural information processing: natural and synthetic, Denver, 
CO (USA), 26-29 Nov 1990). Order Number DE91011238. Source: 
OSTI; NTIS; GPO Dep. 

One of the most difficult problems facing policy makers in decid- 
ing what to do about the possible effects of future climate change 
on the earth’s natural and human resources (the so-called Green- 
house Effect) is how to proceed in the face of serious uncertainty. 
Nowhere has this been made more obvious than in the uncertainty 
associated with the effects of climate on agriculture. The U.S. De- 
partment of Energy has funded a program to develop or modify the 
analytical tools required to estimate the effects of changed climate 
on a number of natural resource sectors. In the agricultural sector, 
the primary analytical tool used in this activity has been the 
Erosion-Production Impact Calculator (EPIC). EPIC is a mathemati- 
cal cropping systems model developed originally to examine the 
relationship between soil erosion and soil productivity, but which 
has now been modified to account for the effects of climate and 
COz fertilization. The EPIC computer code is a highly detailed tool 
that incorporates extensive information on weather. plant physiol- 
ogy, and farming practices. In this paper, we describe a process of 
uncertainty analysis that will evaluate simultaneously the effects of 
temporal and geographic variability of weather, uncertainty of farm 
prices, and availability of different farming practices to estimate the 
effect of climate change on farm income. The second section of 
this paper discusses the methods and data that are used in mak- 
ing this evaluation; the third section provides information on the 
sampling schemes used in the exercise; and the fourth section dis- 
cusses the empirical application of the techniques, together with 
conclusions. 24 refs., 2 figs., 1 tab. 


18480 (RFP-ADD—0004) EG&G Rocky Flats TRAC 1991 
Winter Validation Study: Experimental plan. EG and G Rocky 
Flats. Inc., Golden, CO (USA): TRC Environmental Consultants, 
Inc., East Hartford. CT (USA): Shearer (Donald L.) CCM. Littieton, 
CO (USA). 28 Jan 1991. 19p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC34-90DP62349. Order Number 
DE91010429. Source: OST]: NTIS: INIS: GPO Dep. 

The TRAC code consists of a computerized Gaussian puff model 
configured as an emergency response predictive technique that will 
employ regional topographic data. political and demographic data 
bases along with site specific emission source characteristics and 
meteorological data. The system developed around the TRAC code 
is intended to meet emergency response. emergency planning. risk 
assessment and regulatory compliance needs. The code provides 
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on site and off site predictive information which can be used to 
diagnose and respond to nuclear and other hazard situations asso- 
ciated with the Rocky Flats Plant operation. The TRAC code has 
been developed by the Emergency Assessment Section of EG&G 
Rocky Flats. This experimental plan describes one step in the eval- 
uation and verification of the code. In total, the code is to be 
evaluated and verified by a multi-step program which because of 
its extent and complex nature is being carried out over a period ex- 
ceeding five years in duration. The code will be evaluated and 
verified through employment of numerous field experimental data 
sets which are generated during a wide range of meteorological 
dispersion conditions. An initial experimental data set was gener- 
ated for use in verification of the code during the summer of 1987 
and late special site specific trajectory data were generated during 
an ongoing yearlong plume trajectory study that was initiated in 
1990. The set of experiments which is described by this plan 
(called the Winter Validation Study, or WVS) will be used for 
further validation. It will span a representative portion of winter con- 
ditions during 1991 and will encompass several atmospheric 
dispersion experiments, all involving very detailed documentation of 
concurrent regional atmospheric transport, diffusion and meteoro- 
logical conditions. 3 figs., 2 tabs. 


18481 (SCPRI-RM-8-1990) Monthly results of measure- 
ments, Aug 1990. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1990. 49p. (In 
French). Order Number DE91773551. Source: OSTI; NTIS (US 
Sales Only). 

This report of the SCPRI exposes an interpretation of the princi- 
pal results concerning the routine monitoring of environmental 
radioactivity in France: atmospheric dusts, rainwater, surface wa- 
ter, underground water, sewage water, drinking water. food chain 
(milk, vegetables, fishes), sea water around nuclear plant sites and 
other sites. The activities of various radioisotopes are presented in 
tables. 


18482 (SCPRI-RM—9-1990) Monthly results of measure- 
ments, september 1990. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1990. 66p. (in 
French). Order Number DE91773550. Source: OSTI; NTIS (US 
Sales Only). 

This report of the SCPRI exposes an interpretation of the princi- 
pal results concerning the routine monitoring of environmental 
radioactivity in France: atmospheric dusts, rainwater, surface wa- 
ter, underground water, sewage water, drinking water, food chain 
(milk, vegetables, fishes), sea water around nuclear plant sites and 
other sites. The activities of various radioisotopes are presented in 
tables. 


18483 (SCPRI-RM—10-1990) Monthly results of measure- 
ments, October 1990. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1990. 47p. (In 
French). Order Number DE91773552. Source: OSTI; NTIS (US 
Sales Only). 

This report of the SCPRI exposes an interpretation of the princi- 
pal results concerning the routine monitoring of environmental 
radioactivity in France: atmospheric dusts, rainwater, surface wa- 
ter, underground water, sewage water, drinking water, food chain 
(milk, vegetables, fishes), sea water around nuclear plant sites and 
other sites. The activities of various radioisotopes are presented in 
tables. 


18484 (SCPRI-RM-11-1990) Monthly results of measure- 
ments, November 1990. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1990. 47p. (In 
French). Order Number DE91773599. Source: OSTI: NTIS (US 
Sales Only). 

This report of the SCPRI exposes an interpretation of the princi- 
pal results concerning the routine monitoring of environmental 
radioactivity in France: atmospheric dusts, rainwater, surface wa- 
ter, underground water. sewage water, drinking water. food chain 
(milk, vegetables, fishes), sea water around nuclear piant sites and 
other sites. The activities of various radioisotopes are presented in 
tables. 
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18485 (UCRL-ID—106243) Ten key questions indicating the 
level of current uncertainty in forecasting climatic change. 
MacCracken, M.C. Lawrence Livermore National Lab., CA (USA). 
Feb 1991. 16p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. Order Number DE91010124. 
Source: OSTI; NTIS; GPO Dep. 

Predicting the consequences of the increasing atmospheric 
concentrations of carbon dioxide (CO2), methane (CH,), chlorofluo- 
rocarbons (CFCs), and other trace gases (collectively, greenhouse 
gases) poses a three-part research challenge: (1) to determine fu- 
ture changes in atmospheric composition; (2) to determine the 
consequent changes to the climate system; (3) to determine the 
impacts (both detrimental and beneficial) that these changes could 
induce on the biosphere and natural and societal resources. This 
summary briefly describes areas of agreement related to the first 
two of these challenges and then offers responses to ten questions 
to indicate the degree of uncertainty and research challenges re- 
maining. 4 refs., 8 figs. 


18486 (UCRL-JC—104082) Assessing human exposure to 
volatile organic compounds using a multimedia transport and 
transformation model. McKone, T.E. Lawrence Livermore Na- 
tional Lab., CA (USA). Sep 1990. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
910213-20: Probabilistic safety assessment and management, 
Beverly Hills, CA (USA), 4-7 Feb 1991). Order Number 
DE91011926. Source: OSTI; NTIS; GPO Dep. 

Using information collected under the Supertund Reauthorization 
Act, the Environmental Protection Agency has revealed that some 
2.4 billion pounds of toxic chemicals are released annually to the 
atmosphere from industries in the US. This type of information has 
focused attention on the behavior of chemicals released from mod- 
ern economies into the environment. Sources of contaminants such 
as volatile organics in air contribute to contamination of other envi- 
ronmental media including soil, surface water, and ground water. 
Environmental concentrations of volatile organic compounds in air, 
water, and soil that result from air emissions are estimated here 
using a multimedia transport and transformation model called 
GEOTOX, which is a computer program designed to calculate 
time-varying chemical concentrations in multiple environmental me- 
dia (e.g., soil, ground water, etc.). | use this model with a steady 
input of the volatile organic chemical tetrachloroethylene (PCE) to 
air in order to estimate concentrations in the adjacent soil and wa- 
ter compartments and the resulting human exposures. 17 refs., 1 
fig., 1 tab. 


18487 (UCRL-JC—104735) NO, pollution from biomass 
burning: A global study. Dignon, J.; Atherton, C.S.; Penner, J.E.; 
Walton, J.J. Lawrence Livermore National Lab., CA (USA). 14 Mar 
1991. 10p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-9104207-1: 11. conference on 
fire and forest meteorology, Missoula, MT (USA), 16-19 Apr 1991). 
Order Number DE91010154. Source: OSTI; NTIS; GPO Dep. 

We present estimates of nitrogen oxide (NOx) emission from 
worldwide biomass burning totaling ~13 Tg N yr~' on a degree 
longitude by 1 degree latitude grid. Roughly 80 percent of these 
emissions occur in the zone from 25 °N to 25 °S. The inventory 
presented here is compared with other published estimates as well 
as the additional known sources of atmospheric NO,. The emission 
results presented here are used in a three-dimensional chemical 
transport model. Model simulations suggest that America and 
southeast Asia which are comparable to those of northern hemi- 
sphere industrialized regions. 33 ref., 4 figs., 2 tabs. 


18488 
namics and microphysics of prescribed forest bums. 
Molenkamp, C.R.; Bradiey, M.M. Lawrence Livermore National 
Lab., CA (USA). 17 Apr 1991. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9104207-2: 11. conference on fire and forest meteorology, 
Missoula. MT (USA), 16-19 Apr 1991). Order Number 
DE91011520. Source: OSTI: NTIS: GPO Dep. 

The OCTET modeling system has been designed to simulate the 
atmospheric dynamics, microphysics and scavenging above hypo- 
thetical large city fires with energy release rates on the order of 


(UCRL-JC—104737) Numerical simulation of the dy- 





10-100 kW/m* over areas of tens to hundreds of square kilome- 
ters. It simulates the three-dimensional, moist, nonhydrostatic 
circulations of natural and fire-driven convective clouds and the mi- 
crophysical interactions among hydrometeors and aerosols in these 
clouds. In order to validate the model, simulations of planned forest 
and slash burns have been performed and results compared with 
available observations. In this paper the authors briefly describe 
the OCTET modeling system and present simulations for two 
planned forest burns in Ontario, Canada. The Hardiman fire was 
fairly well observed and includes microphysical data taken from air- 
craft; it involved only liquid hydrometeors. The Battersby fire 
penetrated well above the freezing level, and there is evidence of 
frozen hydrometeors. Comparisons of the numerical results with 
the observations of cloud dynamics and microphysics confirm the 
ability of the model to simulate these clouds and suggest that the 
model can provide insight into the dynamical, microphysical and 
scavenging processes that occur in clouds. 8 refs., 1 fig., 1 tab. 


18489 (UCRL-JC—106282) LLNL atmospheric dispersion 
model developments in support of emergency response. 
Gudiksen, P.H.; Edwards, L.L.; Ermak, D.L.; Leone, J.M. Jr. 
Lawrence Livermore National Lab., CA (USA). 23 Jan 1991. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-910434-2: 3. topical meeting on emergency 
preparedness and response, Chicago, IL (USA), 16-19 Apr 1991). 
Order Number DE91011186. Source: OSTI: NTIS; INIS; GPO Dep. 

We are concurrently pursuing several different improvements to 
our emergency response models. Dense gas effects. including the 
slumping and horizontal spreading of the dense cloud, the turbu- 
lence suppression, and the diversion of the ambient flow by the 
dense cloud, are being incorporated into our dispersion model. We 
are also coupling model predictions with observations by using re- 
gression analysis techniques in order to derive more accurate 
values of poorly known model input parameters such as source 
term characteristics. Additionally, we are developing a predictive 
mesoscale model to provide forecast wind and temperature fields 
to the dispersion models. 7 refs., 1 tab. 


18490 (UCRL-JC—106966) Drop size distributions and the 
efficiency of nucleation scavenging over the Hardiman fire. 
Chuang, C.C.; Penner, J.E.; Edwards, L.L. Lawrence Livermore 
National Lab., CA (USA). 2 Apr 1991. 11p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9107104—2: 5. international conference on precipitation scavenging 
and atmosphere surface exchange process, Richland, WA (USA), 
15-19 Jul 1991). Order Number DE91011536. Source: OSTI; 
NTIS; GPO Dep. 

A prescribed burn experiment was conducted in Hardiman Town- 
ship, Ontario, Canada in August 1987. The fire was of adequate 
intensity to force the formation of a cumulus cloud, and much of 
the smoke passed through this cloud. The evolution of the aerosol 
and drop size distributions within this fire-driven cloud due to nu- 
cleation and condensation was calculated by a microphysical 
entraining model. We investigate the sensitivity of nucleation scav- 
enging and drop number density to the different environmental 
aerosol distributions. The predicted drop size distribution and the 
measured data above the fire are in good agreement for drop sizes 
which correspond to condensation on the measured aerosol 
spectra. The results from this study can be used to develop a pa- 
rameterization that relates the drop number to the updraft velocity 
and the aerosol number at cloud base. We plan to extend this 
study to predict the effects of aerosols on drop spectra for use in 
climate models. 15 refs., 5 figs. 
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18491 (ANL/EAIS/TM-42) Preliminary radiation dose as- 
sessment for the Palmerton ore storage site, Palmerton, 
Pennsylvania. Nimmagadda, M.; Yu, C. Argonne National Lab., IL 
(USA). Environmental Assessment and Information Sciences Div. 
Feb 1991. 33p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. Order Number DE91011424. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Potential maximum radiation doses rates were calculated for the 
Paimerton ore storage site in Palmerton, Pennsylvania. The 
RESRAD computer code, which implements the methodology de- 
scribed in the US Department of Energy's manual for establishing 
residual radioactive material guidelines, was used in this evalua- 
tion. Four potential scenarios were considered for the Pailmerton 
ore storage site. Two scenarios were developed on the basis of in- 
dustrial use of the site, and two were developed on the basis of 
residential use of the site. The scenarios also vary with regard to 
time spent at the site, sources of food consumed. and source 
terms. The RESRAD code was used to analyze potential radiation 
doses from three exposure pathways. The results indicate that the 
basic dose limit of 100 mrem/yr would not be exceeded in Scenar- 
ios A (industrial use, hot spot), B (industrial use, homogenous 
contamination), and C (residential use, homogenous contamina- 
tion), but would be exceeded in Scenario D (residential use, hot 
spot). The potential maximum dose rates for Scenarios A, B, C, 
and D are 1.0 mrem/yr, 0.66 mrem/yr, and 360 mrem/yr, respec- 
tively. 3 refs., 3 tabs. 


18492 (CETHA-IR-CR-91018-Vol.1) Remedial Investigation 
concept pian for Picatinny arsenal: Volume 1, Environmental 
setting, applicable regulations, summaries of site sampling 
plans, sampling priorities, and supporting appendixes: Final 
report. Benioff, P.A. (Argonne National Lab., IL (USA)); Bhat- 
tacharyya, M.H.; Biang, C.; Chiu, S.Y.; Miller, S.; Patton, T.: Pearl, 
R.; Yonk, A.; Yuen, C.R. Army Toxic and Hazardous Materials 
Agency, Aberdeen Proving Ground, MD (USA). Technology Div.; 
Argonne National Lab., IL (USA). Mar 1991. 298p. Sponsored by 
Department of Defense, Washington, DC (USA). DOE Con- 
tract W-31109-ENG-38. (ANL/EAIS/TM—40-Vol.1). Order Number 
DE91012373. Source: OSTI; NTIS; INIS; GPO Dep. 

Argonne National Laboratory has prepared a Remedial Investiga- 
tion (RI) Concept Plan for Picatinny Arsenal in New Jersey. Based 
on types of activity and location, the 156 RI Sites identified during 
the study are grouped into 16 Areas. The plan assesses the envi- 
ronmental status and identifies additional data needed for each Ri 
Site in each Area. The plan was developed to comply with state 
and federal hazardous waste and water quality regulations. The 
plan also provides a ranking of the 16 Areas according to their po- 
tential for impacts on public health and the environment. Volume 1 
describes the environmental setting of Picatinny Arsenal, discusses 
applicable federal and state environmental regulations, briefly de- 
scribes the Areas and the Sites within each Area, provides a 
ranking of the Areas, summarizes the proposed RI sampling plan 
for each Site in each Area, and gives supplementary information. 
60 refs., 9 figs., 25 tabs. 


18493 (CETHA-IR-CR-91018-Vol.2) Remedial Investigation 
concept plan for Picatinny Arsenal: Volume 2, Descriptions of 
and sampling plans for Remedial Investigation Sites: Final 
report. Benioff, P.A. (Argonne National Lab., IL (USA)); Bhat- 
tacharyya, M.H.; Biang. C.; Chiu, S.Y.; Miller, S.; Patton, T.; Pearl, 
R.; Yonk, A.; Yuen, C.R. Army Toxic and Hazardous Materials 
Agency, Aberdeen Proving Ground, MD (USA). Technology Div.; 
Argonne National Lab., IL (USA). Mar 1991. 587p. Sponsored by 
Department of Defense, Washington, DC (USA). DOE Con- 
tract W-31109-ENG-38. (ANL/EAIS/TM—40-Vol.2). Order Number 
DE91012374. Source: OSTI; NTIS; INIS; GPO Dep. 

Argonne National Laboratory has prepared a Remedial investiga- 
tion (RI) Concept Plan for Picatinny Arsenal in New Jersey. Based 
on types of activity and location, the 156 RI Sites identified during 
the study are grouped into 16 Areas. The plan assesses the envi- 
ronmental status and identifies additional data needed for each RI 
Site in each Area. The plan was developed to comply with state 
and federal hazardous waste and water quality regulations. The 
plan also provides a ranking of the 16 Areas according to their po- 
tential for impacts on public health and the environment. Volume 2 
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describes the history, geology and hydrology, existing contamina- 
tion, closure plan (if any), and proposed RI plan for each Site 
within each Area. 102 refs., 178 figs., 74 tabs. 


18494 (CONF-910659-7) A technologist’s view on munici- 
pal solid waste landfill risks. Haire, M.J. Oak Ridge National 
Lab., TN (USA). [1991]. 66p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. From 84. annual 
meeting and exhibition of the Air and Waste Management Associa- 
tion (AWMA); Vancouver (Canada); 16-21 Jun 1991. Order Number 
DE91009914. Source: OSTI; NTIS; GPO Dep. 

There are risks associated with all human activity. The level of 
risk that is acceptable is a matter of choice, personal judgement, 
and public policy. We are not conscious of many of the risks that 
we take. We tend to be unbalanced in our assessments of risk. We 
attach more importance to accidents and catastrophic events 
where large numbers of people die (e.g.. airplane crashes) than to 
the individual deaths from a large number of events (e.g., deaths 
from automobile accidents). Scientists do not communicate techni- 
cal risks well. Public risk perceptions are based on broad 
considerations such as justice, equity, choice, concern for future 
generations, morality, etc. Thus, there are frequent differences be- 
tween a technical assessment of risk versus the public's perception 
of the risk. As engineers and scientists, it is our duty to effectively 
communicate risk options facing society. Technologists must under- 
stand why the public feels the way it does about waste risks and 
address the root causes of those concerns. There is a disturbing 
trend to concentrate on “small” risks (e.g., chemicals in clothing) 
and to minimize truly important and large risks (e.g., the disparity 
between rich and poor). The risks posed by the modern municipal 
waste landfill are small compared to others we face daily. Regard- 
ing contamination of drinking water, the EPA reported in its 1988 
report to Congress that the vast majority of municipal solid waste 
landfills pose between no and very low risks, some 12% pose 
moderate risks, and only a small fraction of a percent nationwide 
have a high risk. The risks from gas emissions are summarily low. 
12 rets., 5 tabs. 


18495 (CONF-8908276—-Summ.) International conference on 
physiological process studies in the Arctic: [implications for 
ecosystems response to climate change]: Final report. Chapin, 
F.S. ll. California Univ., Berkeley, CA (USA). Dept. of Physics. 
[1991]. 31p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG03-89ER60901. From Arctic physiological ecology con- 
ference; Toronto (Canada); 1-3 Aug 1989. Order Number 
DE91011199. Source: OSTI; NTIS; GPO Dep. 

The conference on physiological process studies in the Arctic 
was held in Toronto, Canada, to summarize the current under- 
standing of plant physiological processes in the Arctic. Participants 
reviewed the current understanding of arctic ecophysiology and dis- 
cussed the role of physiology in controlling ecosystem processes 
such as productivity and nutrient cycling. Emphasis was placed on 
ways in which ecophysiological studies might provide insight into 
possible responses of arctic ecosystems to global climatic change. 
The major conclusions of the workshop were that, although we 
know a great deal about the adaptations of arctic plants to their 
physical environment, the biotic interactions among plants and be- 
tween plants and other organisms are more important in governing 
the distribution of plants in the Arctic. Future research in arctic 
physiological ecology should emphasize biotic interactions, feed- 
backs and time lags that modify plant response to environment, and 
the roles that plants play as regulators of ecosystem processes. 


18496 (DOE/ER/14037-3) Modifying K*/Na* discrimination 
in salt-stressed wheat containing individual chromosomes of a 
salt-tolerant Lophopyrum: Progress report. Epstein, E.; Dvorak, 
J. California Univ., Davis, CA (USA). [1991]. 3p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG03-89ER14037. 
Order Number DE91011005. Source: OSTI; NTIS; GPO Dep. 

As outlined in the proposal for this project, the practical or ap- 
plied impetus for this research is this: salinity of soils and water is 
inimical to the production of crops and other plant biomass, and to 
that extent causes a dimunition of the world’s capture of solar en- 
ergy. Of the two strategies of coping with this problem — rendering 
soils and water less saline, and developing plants better able to 
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cope with saline substrates — the present project deals with the lat- 
ter. The current prolonged drought in California and elsewhere in 
the West prompts an energetic pursuit of this option, for the avail- 
ability of less water is tantamount to a general exacerbation of the 
salinity threat. The principal tenet that has guided this investigation 
is the need of all higher plants for potassium as the quantitatively 
major metallic element. The presence, in saline media, of sodium 
at high concentrations — much higher than that of potassium in 
most such media — thus poses the threat of swamping the potas- 
sium transporting and utilizing mechanisms of plants. Mechanisms 
sharply discriminating between these two closely related alkali met- 
als would therefore seem to be of the essence in plants adapted to 
saline media. 1 ref., 11 figs. 


18497 (DOE/ER/20012—-1) Development of innovative tech- 
niques and principles that may be used as models to improve 
plant performance: Technical progress report, February 1, 
1991—January 31, 1992. Hanna, W.W.; Burton, G.W. Georgia 
Univ., Athens, GA (USA). Research Foundation. Sep 1990. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FGO9-90ER20012. Order Number DE91010655. Source: OSTI; 
NTIS; GPO Dep. 

Plant breeding has made possible a large portion of the record 
yields of our major food crops, and can claim credit for at least half 
of their increased yield. It can continue to do this but the popula- 
tion explosion demands that it be done in less time. Innovative 
techniques must be developed. The purpose of this research is to 
develop techniques and principles of transferring germplasm from 
the primary, secondary, and tertiary gene pools of the wild species 
to cultivated species and evaluate the transferred germplasm. 


18498 (EGG—10617-2073) Assessing impacts on biological 
resources from site characterization activities of the Yucca 
Mountain Project. Green, R.A.; Cox, M.K.; Doerr, T.B.; O'Farrell, 
T.P.; Ostler, W.K.; Rautenstrauch, K.R.; Wills, C.A. EG and G, 
Inc., Las Vegas, NV (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO8-88NV10617. (CONF- 
91043564: American Nuclear Society (ANS) international high 
level radioactive waste management conference, Las Vegas, NV 
(USA), 28 Apr - 3 may 1991). Order Number DE91010762. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An integrated impact assessment program was developed to 
monitor the possible effects of Site Characterization Activities 
(SCA) on the biological resources of the Yucca Mountain area. The 
program uses control and treatment sites incorporating both spatial 
and temporal controls. The selection of biotic variables for monitor- 
ing was based on their relative importance in the ecosystem and 
their ability to provide information on potential impacts. All mea- 
sures of biotic and abiotic variables will be made on the same 
sample plots to permit linking changes in variables to each other. 
18 refs., 1 fig., 1 tab. 


18499 (EGG-M-90255) Field screening procedures for de- 
termining the presence of volatile organic compounds in soil. 
Crockett, A.B.; DeHaan, M.S. EG and G Idaho, Inc., idaho Falls, 
ID (USA). [1991]. 11p. Sponsored by Environmental Protection 
Agency, Washington, DC (USA). DOE Contract ACO7-761D01570. 
(CONF-910278-€: 2. international symposium on field screening 
methods for hazardous wastes and toxic chemicals, Las Vegas, 
NV (USA), 12-14 Feb 1991). Order Number DE91010072. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Many field screening procedures have been used to detect the 
presence of volatile organic compounds (VOC) in soils but almost 
none have been documented and verified. Users of these proce- 
dures have not really known whether their objectives in screening 
were met. A reliable VOC screening procedure could significantly 
reduce the number of samples currently being submitted to labora- 
tories, thereby reducing costs and improving site characterization. 
The Environmental Protection Agency’s Environmental Monitoring 
Systems Laboratory in Las Vegas (EMSL-LV) has therefore spon- 
sored a research effort to evaluate and improve headspace 
methods for screening soils for VOC in the field. The research in- 
volved comparing several extraction procedures using soils from 
actual waste sites, and determining the agitation and mixing neces- 
Sary to achieve equilibrium. Headspace was analyzed using a 
relatively simple portable gas chromatograph with a short column. 





The results were variable and show that several procedures should 
be attempted and the results evaluated before selecting a screen- 
ing procedure. 10 refs., 6 tabs. 


18500 (EPRI-EN-6749, pp. 10.1-10.15) The transfer function 
model of solute movement through field soils. Jury, W.A. (Univ. 
of California, Riverside (USA)); Dyson, J.S. Electric Power 
Research Inst., Palo Alto, CA (USA). 1990. (CONF-8905298—: En- 
vironmental research conference on groundwater quality and waste 
disposal, Washington, DC (USA), 2-4 May 1989). in Proceedings: 
Environmental research conference on groundwater quality and 
waste disposal. 503p. Source: Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

Transfer functions have a wide variety of potential applications in 
unsaturated zone hydrology. The formulation is model-independent, 
so that any proposed model may be viewed against other models 
in a common framework. The data requirements of the model are 
minimal, because the single measurement of the travel time pdf is 
all that is needed to characterize the variability of the hydrologic 
regime. This paper discusses the development statistical models to 
determine this variability. 


18501 (EPRI-EN-6749, pp. 17.1-17.15) Soil gas sampling 
techniques: Problems and benefits. Ripp, J.A.; Roberson, C. 
Electric Power Research Inst., Palo Alto, CA (USA). Mar 1990. 
(CONF-8905298—: Environmental research conference on ground- 
water quality and waste disposal, Washington, DC (USA), 2-4 May 
1989). In Proceedings: Environmental research conference on 
groundwater quality and waste disposal. 503p. Source: Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

Soil gas surveys are becoming a widely accepted method to 
locate areas of groundwater and soil contamination by volatile or- 
ganic compounds. They can be an effective field screening too! to 
locate sources and distribution of volatile organic compounds 
(VOCs) and can be very cost effective in terms of reducing the 
number of borings and monitoring wells required to characterize a 
particular site. Because of the presence of volatile aromatic com- 
pounds and low molecular weight semivolatile compounds at 
manufactured gas plant (MGP) sites, the use of soil gas surveys to 
locate contaminated areas is worth consideration. Soil gas surveys 
at MGP sites have not had as much application as other screening 
techniques such as surface geophysics; however, they have 
proven to be more effective than geophysics in some cases. This 
paper presents three cases in which soil gas surveys were con- 
ducted at MGP sites and discusses problems encountered, the 
benefits derived and where improvements can be made for per- 
forming surveys on MGP sites. 


18502 (EPRI-EN-6749, pp. 2.1-2.7) Elemental distribution 
and mobility in fly ash: Long-term leaching studies. Dudas, 
M.J. (Univ. of Alberta, Edmonton (Canada)); Warren, C.J. Electric 
Power Research Inst., Palo Alto, CA (USA). 1990. (CONF- 
8905298—-: Environmental research conference on groundwater 
quality and waste disposal, Washington, DC (USA), 2-4 May 1989). 
In Proceedings: Environmental research conference on groundwa- 
ter quality and waste disposal. 503p. Source: Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

Various approaches have been used to determine composition of 
leachates of fly ashes. These approaches include mechanistic con- 
sideration of the reaction chemistry based on equilibria of solubility 
controlling solids and empirical studies using batch extraction and 
leaching columns. The mechanistic approach has the advantage of 
wide applicability (generic) to a variety of ashes but is constrained 
by the requirements of equilibrium conditions. Column leaching 
studies, while providing an empirical assessment of leachate com- 
position, which varies according to ash type and experimental 
conditions, are not constrained by the need for chemical equilib- 
rium conditions. Regardiess of the approach used, few studies 
have provided direct evaluation of long-term elemental leaching 
characteristics of fly ash. There is considerable documentation that 
elements are heterogeneously distributed in ash and that accessi- 
bility to solution is likely to change as ash weathers. The purpose 
of this paper is to present data on elemental release from alkaline 
fly ash weathered with over 3,300 pore volumes of water. The 
leaching characteristics observed in the column experiments are 
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related to elemental distribution on and in the glassy matrix of fly 
ash particles. 


18503 (EPRI-EN-6749, pp. 20.1-20.17) Metal cation and an- 
ion adsorption on subsurtace materials. Zachara, J.M. (Battelle 
Pacific Northwest Laboratories. Richland, WA (USA)); Cowan. C.E.; 
Smith, S.C. Electric Power Research Inst., Palo Alto, CA (USA). 
Mar 1990. (CONF-8905298-: Environmental research conference 
on groundwater quality and waste disposal, Washington, DC (USA), 
2-4 May 1989). In Proceedings: Environmental! research conter- 
ence on groundwater quality and waste disposal. 503p. Source: 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

Many cases of groundwater contamination by metallic cations 
and metalloids have been reported and exist in the field today. Ad- 
equate protection of unimpacted groundwater resources, as well as 
the design of waste facilities and remediation of metal- 
contaminated groundwaters, requires the scientific understanding 
of how metal ions sorb to subsoils and aquifer materials. Although 
much research has been carried out on metal sorption by soils and 
aquifer-like materials, it is still not possible to accurately predict 
metal sorption based on mineralogical analyses of the aquifer ma- 
terial. Furthermore, the pH and the chemical composition of the 
groundwater cannot be predicted. There are many surface reac- 
tions involved in the overall sorption process. Diffuse double-layer 
site-binding models have been used to describe metal cation/anion 
sorption to well-characterized specimens of oxides and clays over 
wide ranges of pH and electrolyte composition. Because these 
models integrate the effects of surface equilibria for multiple 
solutes and sorbents, they hold promise for the description of sorp- 
tion equilibria in groundwaters containing reactive electrolyte ions 
and where geochemical conditions are transient. This paper will 
evaluate the extent to which adsorption constants measured on 
specimen sorbents can be used to describe adsorption of CrO?-, 
and Cd**+ adsorption on subsurface materials containing a complex 
assemblage of iron oxides and clays. 


18504 (EPRI-EN-6749, pp. 21.1-21.18) Modeling geochemi- 
cal processes attenuating inorganic contaminant transport in 
the subsurtace region: Adsorption on amorphous iron oxide. 
Loux, N.T.: Brown, D.S.; Chafin, C.R.; Allison, J.D.; Hassan, S.M. 
Electric Power Research Inst., Palo Alto, CA (USA). Mar 1990. 
(CONF-8905298-: Environmental research conference on ground- 
water quality and waste disposal, Washington, DC (USA), 2-4 May 
1989). In Proceedings: Environmental research conterence on 
groundwater quality and waste disposal. 503p. Source: Research 
Reports Center, Box 50490, Palo Alto. CA 94303. 

The present investigation was undertaken as one element of a 
research program to develop and test (validate) methods for 
predicting the leaching, transport and potential groundwater con- 
tamination threat of metals for generically defined land disposal 
sites. Specifically, the capability of an equilibrium metal speciation 
model (MINTEQA2) for estimating total dissolved (and hence, mo- 
bile) metals concentrations in the saturated zone below hazardous 
waste disposal sites was evaluated in laboratory studies. The 
MINTEQA2 computer code is an updated version of the precursor 
MINTEQA1 geochemical speciation code that incorporates a diffuse 
layer electrostatic adsorption model option and a built-in database 
of intrinsic thermodynamic adsorption constants for a large variety 
of potential metal contaminants interacting with amorphous iron ox- 
ide substrates. The current strategy for testing the geochemical 
speciation portion of the model is the focus of this paper. 


18505 (EPRI-EN-6749, pp. 24.1-24.10) Effects of residual 
hydrocarbons on contaminant sorption. Bouchard, D.C. (EPA, 
Kansas City, KS (USA)): Mravik. S.C.; Smith. G.B. Electric Power 
Research Inst.. Palo Alto. CA (USA). Mar 1990. (CONF-8905298-: 
Environmental research conference on groundwater quality and 
waste disposal, Washington, DC (USA), 2-4 May 1989). In Pro- 
ceedings: Environmental research conference on groundwater 
quality and waste disposal. 503p. Source: Research Reports Cen- 
ter, Box 50490, Palo Alto. CA 94303. 

The research results and discussion indicate that the presence 
of residual hydrocarbons from petroleum based fuels can have 
very significant effects on the magnitude of solute sorption on geo- 
logic material. The differences in sorptivity between natural organic 
carbon and anthropogenic organic carbon, such as the residual 
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hydrocarbon discussed here, indicate that estimations of soil sorp- 
tivity of contaminated geologic material based on total organic 
carbon measurements may be in error. Hence, for complex sys- 
tems that contain natural and anthropogenic organic carbon 
fractions of widely varying sorptivity, it may be necessary to deter- 
mine k values experimentally until larger data sets are developed 
for sorption on anthropogenic organic carbon. In this study, our 
method of introducing the residual hydrocarbons would have fa- 
vored rapid mass transfer between the residual hydrocarbons and 
the aqueous phase. However, solute mass transfer between the 
solution phase and true residually saturated NAPL would be ex- 
pected to be slower, and would also be expected to change as the 
residual saturation weathers. Continuing studies in this area are fo- 
cusing on the effects of NAPL’s and residual hydrocarbons on both 
the magnitude and kinetics of sorption. 


18506 (EPRI-EN-6749, pp. 25.1-25.16) Abiotic transtorma- 
tions of some halogenated ethanes under conditions 
representative of the groundwater environment. Reinhard, M. 
(Stanford Univ., Palo Alto, CA (USA)); Curtis, G.P.; Barbash, J.E. 
Electric Power Research Inst., Palo Alto, CA (USA). Mar 1990. 
(CONF-8905298-: Environmental research conference on ground- 
water quality and waste disposal, Washington, DC (USA), 2-4 May 
1989). In Proceedings: Environmental research conference on 
groundwater quality and waste disposal. 503p. Source: Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

Transformation rates of halogenated aliphatic hydrocarbons and 
the types of products formed depend on structural features of the 
substrate (e.g., degree of unsaturation, halogenation, and branch- 
ing), as well as on environmental factors such as pH, redox 
conditions, temperature, and the presence of different nucleophiles. 
Because there is a paucity of data on the abiotic transformations of 
such chemicals, half-lives are difficult to predict for specific 
environmental conditions. The authors have studied the transfor- 
mation products and kinetics of three halogenated ethanes, 
1,2-dichloroethane (DCA), 1,2-dibromoethane (EDB) and hex- 
achloroethane (HCA) under conditions representative of the 
groundwater environment, i.e., ambient to moderately high temper- 
atures (25°C to 87.5°C), neutral pH and low to moderate ionic 
strength (freshwater: 1 < 10-* M). The effect of solids on rate and 
product formation was studied using pristine aquifer material from 
the Borden test site. The experimental temperature range was ex- 
tended to 87.5°C in order to facilitate the study of transformation 
rates too slow to be measured under ambient conditions on a time 
scale convenient for laboratory studies. This paper will examine en- 
vironmental and structural factors which affect the rate of 
carbon-halogen (C-X) bond cleavage using the above haloethanes 
as test substrates. 


18507 (EPRI-EN-6749, pp. 26.1-26.12) Composition and m- 
gration of coal tar-derived organic compounds in a sandy 
aquiter. Taylor, B.; Mauro, D.; Hayes, M.B.; Holmen, B.; Young, M. 
Electric Power Research Inst., Palo Alto, CA (USA). Mar 1990. 
(CONF-8905298—: Environmental research conference on ground- 
water quality and waste disposal, Washington, DC (USA), 2-4 May 
1989). In Proceedings: Environmental research conference on 
groundwater quality and waste disposal. 503p. Source: Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

Approximately thirty years ago coal tar was removed from a 
holding tank at a Manufactured Gas Plant (MGP) site in the North- 
east and placed in a trench in a nearby rural area. In the early '80s 
evidence of migration of coal tar-derived organic compounds from 
the subsurface deposit of coal tar prompted an initial investigation 
of the site by the owner. EPRI, under its research project 2879-1, 
selected this site to initiate an extensive field investigation of the 
Site to study the release, transformation and environmental distribu- 
tion of the coal tar constituents in soils and water. This project is 
still in progress and is scheduled for completion in mid-1990. Long- 
term limited monitoring of groundwater quality, biotransformation 
and dissipation of the plume is planned for another five to seven 
years beyond 1990. Presented here are some of the preliminary 
results of this work. 


18508 


(EPRI-EN-6749, pp. 27.1-27.13) Biodegradation of 
PCBs. Abramowicz, D.A. Electric Power Research Inst., Palo Alto, 
CA (USA). Mar 1990. (CONF-8905298-: Environmental research 
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conference on groundwater quality and waste disposal, Washing- 
ton, DC (USA), 2-4 May 1989). In Proceedings: Environmental 
research conference on groundwater quality and waste disposal. 
503p. Source: Research Reports Center, Box 50490, Palo Alto, 
CA 94303. 

PCBs are recognized as environmental contaminants with near 
global distribution. The research team at GE collected PCB con- 
taminated soils in an effort to isolate organisms with the potential 
to degrade PCBs. Naturally occurring PCB degrading organisms 
were isolated from soil and sediment samples at PCB contami- 
nated sites. These soils and sediments were added to a minimal 
salts medium containing biphenyl as the sole carbon and energy 
source. The bacteria were passaged and selected for their ability 
to grown on biphenyl. The resulting bacterial suspensions were as- 
sayed for their ability to degrade mixtures of PCBs using the 
resting cell assay. This assay included washed cells and dichloro- 
to hexachlorobiphenyls representing several structural classes. In 
general, no bacterial growth was observed with Aroclor PCB mix- 
tures as the sole carbon source in the medium, although some 
organisms were found to grown on mono- or dichlorobiphenyls. 


18509 (EPRI-EN—6749, pp. 29.1-29.17) Field and laboratory 
evaluation of the use of nitrate to remove BTX from a fuel 
splll. Hutchins, S.R.; Wilson, J.T.; Douglass, R.H.; Hendrix, D.J. 
Electric Power Research Inst., Palo Alto, CA (USA). Mar 1990. 
(CONF-8905298-: Environmental research conference on ground- 
water quality and waste disposal, Washington, DC (USA), 2-4 May 
1989). In Proceedings: Environmental research conference on 
groundwater quality and waste disposal. 503p. Source: Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

The use of nitrate to promote biological renovation of fuel aro- 
matic hydrocarbons is being investigated for a JP-4 jet fuel spill at 
Traverse City, Michigan, through a field demonstration project in 
cooperation with the U.S. Coast Guard. A series of laboratory tests 
were conducted to evaluate whether denitrification would be a suit- 
able alternative for biorestoration of the aquifer and to ascertain 
optimum conditions as well as to provide data for modeling efforts. 
Based on these data, a pilot infiltration gallery has been constructed 
over a 30- x 30-ft section of the fuel contaminated area at Traverse 
City to evaluate removal of aromatic hydrocarbons under denitrify- 
ing conditions. This report discusses the laboratory microcosm 
tests and the design and construction of the remediation project. 


18510 (EPRI-EN-6749, pp. 30.1-30.16) In situ reclamation 
of spills from underground storage tanks: New approaches for 
site characterization, project design, and evaluation of pertor- 
mance. Wilson, J.; Leach, L.; Michalowski, J.; Vandergrift, S.; 
Callaway, R. Electric Power Research Inst., Palo Alto, CA (USA). 
Mar 1990. (CONF-8905298-: Environmental research conference 
on groundwater quality and waste disposal, Washington, DC (USA), 
2-4 May 1989). In Proceedings: Environmental research conter- 
ence on groundwater quality and waste disposal. 503p. Source: 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

Underground storage tanks have been installed in almost every 
possible geological lithology; however, most of the known leaks 
from underground storage tanks occur in unconsolidated sandy 
material. Groundwater flow in these areas is usually rapid, and 
plumes of contamination can spread over wide areas in a short 
period of time. The pattern of contamination from a release is com- 
plex. There are normally three-distinct regions: a plume of vapors 
in the soil air, a groundwater solute plume, and the region that 
contains the oily-phase material which serves as a source are for 
both plumes. Unfortunately unconsolidated sandy material is diffi- 
cult to sample. Techniques are also needed to determine the total 
quantity of petroleum hydrocarbons in the aquifer and the concen- 
tration of individual compounds of regulatory concern. Finally, the 
best indication that a remedial technology has met its clean-up 
goals is the demonstrated absence of hazardous materials in cores 
from the aquifer. In this study, two techniques that meet this need 
have been developed and evaluated. An oil-and-grease method 
was adapted to estimate total hydrocarbons in core samples. A 
second method was adapted from techniques for the analysis of 
fuels that determines the total content of hydrocarbons as well as 
the specific content of individual compounds of interest. 





18511 (EPRI-EN-6749, pp. 31.1-31.11) Microbial degrada- 
tion of coal-tar derived organic compounds at a town-gas site. 
Ghiorse, W.C. (Cornell Univ., Ithaca, NY (USA)); Malachowsky, K.; 
Madsen, E.L.; Sinclair, J.L. Electric Power Research Inst., Palo 
Alto, CA (USA). Mar 1990. (CONF-8905298-: Environmental re- 
search conference on groundwater quality and waste disposal, 
Washington, DC (USA), 2-4 May 1989). In Proceedings: Environ- 
mental research conference on groundwater quality and waste 
disposal. 503p. Source: Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

The present work represents a preliminary study of the microbiol- 
ogy of a coal-tar waste disposal site. In this paper we present our 
initial results which include: a survey of microbial population distri- 
butions and densities in the subsurface soil profile and an 
assessment of biodegradation potential for two coal-tar derived or- 
ganic compounds (naphthalene and phenanthrene) inside and 
outside the plume of contamination. The results show that a poten- 
tial for biodegradation exists in the plume of contamination. 


18512 (EPRI-EN-6749, pp. 32.1-32.11) Molecular ap- 
proaches for the analysis and recovery of biodegradative 
microbial populations. Sayler, G.S. (Univ. of Tennessee, Knoxville 
(USA)). Electric Power Research Inst., Palo Alto, CA (USA). Mar 
1990. (CONF-8905298-: Environmental research conferencg on 
groundwater quality and waste disposal, Washington, DC (USA), 2- 
4 May 1989). In Proceedings: Environmental research conference 
on groundwater quality and waste disposal. 503p. Source: Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 

The application of biodegradative processes for control of envi- 
ronmental contaminants is ultimately determined by understanding 
and controlling microbial community structure and activity. This pa- 
per discusses a variety of new techniques that have demonstrated 
great utility in developing more sophisticated and specific ap- 
proaches for the analysis of microbial communities. The use of 
molecular biology is also discussed. This includes the development 
of bioluminescent report strains. Such strains act as on-line biosen- 
sors. Determining whether biodegradative bacterial strains are 
active in the environment will result in regimes that optimize levels 
of biodegradative activity. 


18513 (EPRI-EN-6749, pp. 6.1-6.7) Future directions in 
leachability studies at EPA's Office of Solid Waste. Hansen, G.; 
Katz, S. Electric Power Research inst., Palo Alto, CA (USA). 1990. 
(CONF-8905298-: Environmental research conference on ground- 
water quality and waste disposal, Washington, DC (USA), 2-4 May 
1989). In Proceedings: Environmental research conference on 
groundwater quality and waste disposal. 503p. Source: Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

The United States Environmental Protection Agency (EPA) is 
developing an approach to the characterization and leachability as- 
sessment of specific wastes such as municipal incinerator ash, 
contaminated soils and stabilized wastes. The\ overall approach to 
developing new leaching procedures focuses on studies to 
estimate flux of chemicals contained in the waste into the environ- 
ment. This can be flux to the air, the surface water, or the 
groundwater. This paper focuses on one waste, namely municipal 
incinerator ash, and describes how flux to groundwater is evalu- 
ated. From a human health standpoint groundwater is expected to 
be the most probable route of exposure for municipal incinerator 
ash because 56% of this ash is disposed of in municipal solid 
waste landfills, and an additional 30% is disposed of in monofills. 


18514 (EPRI-EN-6749, pp. 8.1-8.11) Field experimental 
studies of solute movement through an unsaturated loamy 
sand. Jury, W.A. (Univ. of California, Riverside (USA)); Ellsworth, 
T.R.; Stolzy, L.H.; Butters, G.L. Electric Power Research Inst., Palo 
Alto, CA (USA). 1990. (CONF-8905298-: Environmental research 
conference on groundwater quality and waste disposal, Washing- 
ton, DC (USA), 2-4 May 1989). In Proceedings: Environmental 
research conference on groundwater quality and waste disposa’. 
503p. Source: Research Reports Center, Box 50490, Palo Alto, 
CA 94303. 

Field studies of chemical movement through the unsaturated 
zones have been extremely limited, both because of their expense, 
and also because the time required to monitor the solute over dis- 
tances of practical importance is extremely long. As a result, most 
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observations of chemical movement prior to the 1980's were either 
plot scale studies or observations of a contamination or spill event. 
Although plot scale studies provide useful information about local 
behavior, they cannot be scaled up to larger sizes without a knowl- 
edge of the dominant chemical processes at the field scale. The 
experiments reported in this paper were designed to characterize 
field-scale solute transport processes by observation of chemical 
movement through the natural unsaturated soil environment. The 
experiments are of two types: (1) one-dimensional large scale ex- 
periments in which chemical is added uniformly over a 0.64 ha 
surface area and studied as it moves downward under the influ- 
ence of spatially uniform water flow; and (2) three dimensional 
local scale experiments in which cubes of solute are added at vari- 
ous locations on the 0.64 ha soil surface and are studied in three 
dimensions as they migrate downward under the influence of spa- 
tially uniform water flow. These experiments were developed to 
study the convection and dispersion processes at the field scale, 
identifying the time scales of importance for various process de- 
scriptions to be valid. 


18515 (FMPC/Sub-032) Characterization of the treefrog 
null allele. Guttman, S.1. (Miami Univ., Oxford, OH (USA). Dept. of 
Zoology). Westinghouse Materials Co. of Ohio, Cincinnati, OH 
(USA). Feed Materials Production Center; Miami Univ., Oxford, OH 
(USA). Dept. of Zoology. Dec 1990. 23p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-860R21600. Order 
Number DE91010182. Source: OSTI; NTIS; GPO Dep. 

As part of the authors intensive year-long baseline ecological 
study, they characterized the degree of genetic polymorphism and 
heterozygosity in selected Feed Materials Production Center 
(FMPC) populations using electrophoretic techniques. These data 
are being used as an indicator of stress by comparing populations 
on and off the FMPC site. The current study was initiated to deter- 
mine whether this GP! null allele is lethal, when homozygous, in 
spring peepers. Also, a sampling protocol was implemented to de- 
termine whether a linear effect occurs relative to the frequency of 
the null allele offsite and to determine the origination site of the null 
allele. 18 rets., 2 figs., 4 tabs. 


18516 (GRI-91/0022) Changes in pipe-ditch soils on 
rights-of-way in Illinois: Topical report, October 1986—January 
1990. Thompson, P.J.; Zelimer, S.D.; Taylor, J.D. Argonne National 
Lab., IL (USA). Jan 1991. 51p. Sponsored by Gas Research inst., 
Chicago, IL (USA). DOE Contract W-31109-ENG-38. Contract 
5088-252-1770. Order Number DE91010294. Source: OSTI; NTIS; 
GPO Dep. 

Trenching and backfilling operations required for the construction 
of underground gas pipelines change the physical and chemical 
properties of native soils, resulting in new pipe-ditch soils. The pro- 
ductivity of these new pipe-ditch soils defined by their chemical 
and physical properties and related reactions (edaphic conditions). 
This study was conducted to measure the physical and chemical 
differences among pipe-ditch and adjacent native soils, relate 
differences among pipe-ditch soils to the time between pipeline in- 
stallation and soil sampling, and compare pipe-ditch soil properties 
with native soil characteristics and crop fertility requirements to es- 
timate pipe-ditch soil productivity. Two sites with two pipelines were 
selected: one with a light-textured native soil in Kankakee County, 
lilinois, and another with a heavy-textured native soil in Iroquois 
County, Illinois. Replicate soil samples were collected at three 
depths from two pipe-ditch soils and the native soil at each site. 
The results of physical and chemical analyses were compared sta- 
tistically to determine if significant differences existed among the 
three soils at each site. Physical and chemical properties of the 
pipe-ditch soils were different (some parameters were significantly 
different) from those of the native soils at each site. Differences 
also existed between the two pipe-ditch soils at each site, but 
these differences do not appear to be related to the time between 
pipeline installation and soil sampling. Statistically significant difter- 
ences between the chemical and physical properties and 
established crop fertility requirements of pipe-ditch soils and the na- 
tive soils were not of the magnitude to influence soil productivity. 


18517 (INIS-BR-2395, pp. 8) Comparison between two 
calibration methods using OES/ICP on the analysis of main el- 
ements in rocks. Vieira, M.D. (Universidade Federal, Rio de 
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Janeiro, RJ (Brazil). Inst. de Quimica); Silveira, C.L.P.; Miekeley, 
N. Sao Paulo Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. (In 
Portuguese). (CONF-8709508-: 4. national meeting on analytical 
chemistry, Sao Paulo (Brazil), 8-11 Sep 1987). In Proceedings of 
the 4. National Meeting on Analytical Chemistry - Abstracts. Order 
Number DE91628939. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ROCKS/calibration; ROCKS/ 
emission spectroscopy; ROCKS/plasma; ROCKS; CALIBRATION; 
PLASMA 


18518 (INIS-BR—2395, pp. 17) A FIA system with standards 
addition by injected volume changes used on calcium determi- 
nation in ores and rocks by absorption and emission atomics 
spectrometry. Araujo, M.C.U. (Paraiba Univ., Joao Pessoa, PB 
(Brazil). Dept. de Quimica); Pasquini, C.; Bruns, R.E.; Brunelli, 
D.L.S. Sao Paulo Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. 
(In Portuguese). (CONF-8709508-: 4. national meeting on analyti- 
cal chemistry, Sao Paulo (Brazil), 8-11 Sep 1987). ir. Proceedings 
of the 4. National Meeting on Analytical Chemistry - Abstracts. Or- 
der Number DE91628939. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. CALCIUM/absorption spec- 
troscopy; CALCIUMemission spectroscopy; CALCIUM; ORES; 
ROCKS 


18519 (INIS-BR-2395, pp. 22) Uranium and thorium deter- 
mination in ores and rocks by fission traces. Carvalho, M.L.C. 
(Sao Paulo Univ., SP (Brazil). Inst. de Quimica); Medeiros, J.A. 
Sao Paulo Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. (In Por- 
tuguese). (CONF-8709508-: 4. national meeting on analytical 
chemistry, Sao Paulo (Brazil), 8-11 Sep 1987). In Proceedings of 
the 4. National Meeting on Analytical Chemistry - Abstracts. Order 
Number DE91628939. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. THORIUM/Afission tracks; URA- 
NIUM/fission tracks; ORES; ROCKS; THORIUM; URANIUM 


18520 (INIS-BR-2395, pp. 23) Potassium determination in 
radioactive rocks. Paula Melo, V. de (Comissao Nacional de En- 
ergia Nuclear (CNEN), Rio de Janeiro, RJ (Brazil)); Medeiros, J.A. 
Sao Paulo Univ., SP (Brazil). inst. de Quimica. 1987. 29p. (In Por- 
tuguese). (CONF-8709508-: 4. national meeting on analytical 
chemistry, Sao Paulo (Brazil), 8-11 Sep 1987). In Proceedings of 
the 4. National Meeting on Analytical Chemistry - Abstracts. Order 
Number DE91628939. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. EMISSION SPECTROSCOPY/ 
plasma; POTASSIUMabsorption spectroscopy; POTASSIUM/ 
emission spectroscopy; POTASSIUM/radioactive minerals; 
PLASMA; POTASSIUM 


18521 (INIS-mf-12820, pp. 479-486) Problems resulting 
from reclamation work in uranium industry areas in the GDR. 
Buesser, H. Ceskoslovensky Uranovy Prumsi, Pribam (Czechoslo- 
vakia). 1990. 502p. (In Russian). (CONF-9010350-: Mining 
Pribram in science and technology conference, Pribram 
(Czechoslovakia), 15-19 Oct 1990). In Mining Pribram in science 
and technology. Proceedings of Session N: Chemical mining and 
processing methods. Order Number DE91629867. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Uranium ore mining and processing organizations are facing the 
task of reclaiming dumps, stock yards, settling pits and areas 
where production was situated. The main emphasis is placed on 
radiation protection. Dumps are covered with a 1+2 m layer of inert 
material, settling pits with a layer of 5 m in thickness; use of plastic 
layers is being considered. It is envisaged that the release of 
harmful substances into the atmosphere or to ground water may 
continue for several centuries. The reclamation and future use of 
the said sites in accordance with laws governing the environment 
are discussed in general terms. (M.D.). 4 refs. 


18522 


(KFK-PEF-63) Alteration of the ground cover of 
forests due to fertilizers. Spruce-forests of the Luzulo- 
Abietetum and the Galio-Abietetum in the upper variegated 


sandstone of the Northern Black Forest. 
(Freiburg Univ. (Germany, F.R.). Inst. fuer Landespflege). 
Kernforschungszentrum Karlsruhe GmbH (Germany,  F.R.). 
Projekt Europaeisches Forschungszentrum fuer Massnahmen 
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zur Luftreinhaltung (PEF); Freiburg Univ. (Germany, F.R.). 
Forstwissenschaftliche Fakultaet. Apr 1990. 262p. (In German). 
Contract PEF 85/004/1A. Order Number DE91782121. Source: 
OSTI; NTIS (US Sales Only). 

The present survey deals with a comparison of fertilized and 
unfertilized vegetation units of spruce-forests in the ’Nord- 
schwarzwald’ (Northern Black Forest) and Baar-Schwarzwald. The 
responses ground-vegetation to fertilization has been examined 1-3 
years and 30 years respectively following fertilization. Spruce- 
forests of the Luzulo-Abietetum Oberd. 57 and Galio-Abietetum 
Wrab. 59 were analysed to provide information on following topics: 
Comparison of species-composition of fertilized and unfertilized 
plant units, assessment of the relationship between fertilizer influ- 
enced species-composition and soil conditions, that are a result of 
fertilization, changes in vitality of those species, which react on fer- 
tilization, detection of a fertilization pattern in the field, 
synsystematical interpretation of fertilization by comparing plant as- 
sociations, either when influenced by fertilization or not. The 
sampling program and assessment of vegetation were performed 
by combining Braun-Blanquet methods and the ‘ecological indica- 
tion equivalents’ of plant species by Ellenberg (1979) and Landolt 
(1977). Further, a method has been devised to take into considera- 
tion the vitality of species populations. (orig.) With 19 figs., 67 refs. 


18523 (LBL—27200) Analytic studies of colloid transport in 
fractured porous media. Hwang, Y.; Chambre, P.L.; Lee, W.W.L.; 
Pigtord, T.H. Lawrence Berkeley Lab., CA (USA). Nov 1989. 10p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-901105—118: Fall meeting of the Materi- 
als Research Society (MRS), Boston, MA (USA), 24 Nov - 1 dec 
1990). Order Number DE91011891. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We analyze the interactive migration of radioactive colloids and 
solute in fractured rock. Two possible interactions between radionu- 
clides as colloids and as solute are considered: solute sorption on 
nonradioactive colloids to form pseudocolloids, and dissolution of 
radioactive colloids. Previous studies have discussed the formation 
and transport of colloids in porous media, including removal of col- 
loids by filtration and sedimentation. Colloids can migrate faster 
than solute because of weaker sorption on stationary solids and 
because of hydrochromatography of colloid particles in flow chan- 
nels. However, the migration of colloids and pseudocolloids can be 
retarded by the interaction of colloids with solute, and the migration 
of solute in local equilibrium with colloids can be more rapid than if 
colloids were not present. Here we present a new quantative anal- 
ysis to predict the interactive migration of colloids and solute in 
porous and fractured media. 4 figs. 


18524  (NIRS-RSD-90) Redioactivity survey data in Japan, 
part 1: Environmental materials. National Inst. of Radiological 
Sciences, Chiba (Japan). Jul 1990. 32p. Order Number 
DE91772293. Source: OSTI; NTIS (US Sales Only); INIS. 

Samples of rain and dry fallout; airborne dust; service water and 
freshwater; soil; sea water; and sea sediments were collected and 
pretreated. The details of sample collection are tabulated. The 
preparation of samples for radiochemical analysis is described in 
detail. The method of separation of strontium-90 and cesium-137 is 
described also in detail. After the radiochemical separation, the 
mounted precipitates were counted for activity using low back- 
ground beta counters and thus the content of strontium-90 and 
cesium-137 per sample was obtained. From the results, concentra- 
tions of these nuclides in the original samples were calculated. The 
concentration data of strontium-90 and cesium-137 are shown for 
environmental materials from some of 32 contracted prefectures 
both as tabulated data of mostly 1989 and as plotted change- 
curves for 1985 through 1989. (M.T.). 


18525 Organic contaminant separator. Del Mar, P.; Hem- 
berger, B.J. To Dept. of Energy. 10 Oct 1989. USA Patent patent 
application 7-418,613. 17p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91011607. Source: OSTI; NTIS; GPO Dep. 

A process of sample preparation prior to analysis for the concen- 
tration of an organic contaminant in an aqueous medium by (a) 
passing an initial aqueous medium including a minor amount of the 
organic contaminant through a polyolefin tube having an internal 





diameter of from about 0.01 to about 2.0 millimeters and being of 
sufficient length to permit the organic contaminant to adhere to the 
tube and (b) passing a solvent through the tube, said solvent capa- 
ble of separating the adhered organic contaminant from the tube is 
described. Further, a chromatographic apparatus for sample prepa- 
ration prior to analysis for the concentration of an organic 
contaminant in an aqueous medium, said apparatus including a 
polyolefin tube having an internal diameter of from about 0.01 to 
about 2.0 millimeters and being of sufficient length to permit an or- 
ganic contaminant contained within an aqueous medium passed 
therethrough to adhere to the tube is disclosed. 1 fig. 


18526 (PNL—6415-Rev.3) Hanford Site National Environ- 
mental Policy Act (NEPA) characterization. Cushing, C.E. (ed.). 
Pacific Northwest Lab., Richland, WA (USA). Sep 1990. 232p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91011944. Source: OST]; 
NTIS; GPO Dep. 

This document describes the Hanford Site environment (Chapter 
4.0) and contains data in Chapters 5.0 and 6.0 that will assist 
users in the preparation of National Environmental Policy Act- 
(NEPA-) related documents. Many NEPA compliance documents 
have been prepared and are being prepared by site contractors for 
the US Department of Energy (DOE), and examination of these 
documents reveals inconsistencies in the amount of detail pre- 
sented and the method of presentation. Thus, it seemed necessary 
to prepare a consistent description of the Hanford Site environment 
to be used in preparing Chapter 4.0 of environmental impact state- 
ment and other site-related NEPA documentation. The material in 
Chapter 5.0 is a guide to the models used, including critical as- 
sumptions incorporated in these models in previous Hanford NEPA 
documents. The user will to have to select those models appropri- 
ate for the proposed action. Chapter 6.0 is essentially a definitive 
NEPA Chapter 6.0, which describes the applicable laws, regula- 
tions, and DOE and state orders. In this document, a complete 
description of the environment is presented in Chapter 4.0 without 
extensive tabular data. Most subjects are divided into a general de- 
scription of the characteristics of the Hanford Site, followed by 
site-specific information where it is available on the 100, 200, 300, 
and other Areas. 143 refs., 23 figs., 34 tabs. 


18527 (PNL-7600-Pt.2) Pacific Northwest Laboratory an- 
nual report for 1990 to the DOE Office of Energy Research: 
Part 2, Environmental Sciences. Pacific Northwest Lab., Rich- 
land, WA (USA). Feb 1991. 121p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. Order 
Number DE91011907. Source: OSTI; NTIS; GPO Dep. 

This report summarizes progress in the environmental sciences 
research conducted by Pacific Northwest Laboratory (PNL) for the 
Office of Health and Environment Research in FY 1990. Research 
is directed toward developing the knowledge needed to guide gov- 
ernment policy and technology development for two important 
environmental problems: environmental restoration and global 
change. The report is organized by major research areas contribut- 
ing to resolution of these problems. Additional sections summarize 
exploratory research, educational institutional interactions, technol- 
ogy transfer, and publications. The PNL research program 
continues make contributions toward defining and quantifying pro- 
cesses that effect the environment at the local, regional, and global 
levels. Each research project forms a component in an integrated 
laboratory, intermediate-scale, and fieki approach designed to ex- 
amine multiple phenomena at increasing levels of complexity. This 
approach is providing system-level insights into critical environmen- 
tal processes. University liaisons continue to be expanded to 
strengthen the research and to use PNL resources to train the sci- 
entists needed to address long-term environmental problems. 


18528 (PPPL-2739) Environmental report tor calendar year 
1989. Stencel, J.R.; Turrin, R.P. Princeton Univ., NJ (USA). 
Plasma Physics Lab. Mar 1991. 104p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03073. Order 
Number DE91010295. Source: OSTI; NTIS; INIS; GPO Dep. 

This report gives the results of the environmental activities and 
monitoring programs at the Princeton Plasma Physics Laboratory 
(PPPL) for Calendar Year 1989 (CY89). The report is prepared to 
provide the US Department of Energy (DOE) and the public with 
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information on the level of radioactive and nonradioactive poliu- 
tants, if any, added to the environment as a result of PPPL 
operations. The objective of the environmental report is to docu- 
ment evidence that DOE facility environmental protection programs 
adequately protect the environment and the public health. During 
CY89, there were no accidents, incidents, or occurrences that had 
a significant impact on PPPL facilities or program operations. The 
accidental overfilling of an underground storage tank (UST) during 
1988, along with the discovery of residual hydrocarbons in the soil 
of an area used for unloading fuel oil trucks over the last 30 years, 
has the potential for a minor environmental impact and has re- 
sulted in a costly clean up in this area. Surface water analyses for 
both radioactive and nonradioactive pollutants have shown nothing 
above normally expected background values. Ambient tritium levels 
at less than 100 pCi/liter (3.7 Ba/liter) were measured in D-site well 
water. New groundwater monitoring wells were added in 1989 as a 
requirement for the groundwater part of our New Jersey Pollutant 
Discharge Elimination System (NJPDES) permit. Initial sampling of 
these wells indicated the presence of lead in two shallow wells 
next to the detention basin. Radiation exposure via airborne effiu- 
ents into the environment is still at insignificant levels; however, a 
stack monitor for tritium is planned for 1990 to ensure compliance 
with new EPA regulations. Off-site surface water, soils, and biota 
continued to be analyzed for radioactive baselines in CY89. 51 
refs., 27 figs., 40 tabs. 


18529 (WHC-EP-0398) Animal intrusion status report for 
fiscal year 1990. Landeen, D.S. Westinghouse Hanford Co., Rich- 
land, WA (USA). Mar 1991. 24p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-87RL10930. Order 
Number DE91010034. Source: OSTI; NTIS; INIS; GPO Dep. 

The Protective Barrier and Warning Marker System Development 
Plan identified tasks that need to be completed to design a final 
protective barrier to implement in-place disposal of radioactive 
waste. This report summarizes the animal intrusion work conducted 
by Westinghouse Hanford Company in fiscal year 1990 regarding 
small mammals and water infiltration. An animal intrusion lysimeter 
facility was constructed and installed in fiscal year 1988. The facil- 
ity consists of two outer boxes buried at grade that serve as 
receptacles for six animal intrusion lysimeters. Small burrowing 
mammals common to the Hanford Site environs are introduced 
over a 3- to 4-month period. Supplemental precipitation is added to 
three of the lysimeters with a rainulator at a rate equivalent to a 
100-year storm. Soil moisture samples are taken before and after 
each test, and soil moisture measurements are also taken with a 
hydroprobe during the test period. During fiscal year 1990, tests 
three and four were completed and test five was initiated. Results 
of test three (summer treatment), which used Townsend ground 
squirrels and pocket gophers, indicated that the additional 1.5 
inches of precipitation that was added with the rainulator was lost 
during this test. The plots that did not receive any additional pre- 
cipitation all lost water (5 to 6 percent). Results from test four 
(winter treatment), which used pocket gophers and pocket mice, in- 
dicated that all of the lysimeters except one gained water. The two 
control lysimeters (rainulator plots and nonrainulator lysimeters with 
no animals) gained more water than their corresponding animal 
burrow lysimeters. 4 refs., 9 figs., 3 tabs. 


18530 (WHC-EP-0402) Status of birds at the Hanford Site 
in southeastern Washington. Landeen, D.S.; Johnson, A.R.; 
Mitchell, R.M. Westinghouse Hanford Co., Richland, WA (USA). 
Mar 1991. 25p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC06-87RL10930. Order Number DE91010111. 
Source: OSTI; NTIS; GPO Dep. 

The Department of Energy has recently entered into agreements 
with the Washington State Department of Ecology, the Environ- 
mental Protection Agency, and Hanford Site contractors to focus 
work activities on cleanup and stabilization of radioactive and haz- 
ardous waste sites located at the Hanford Site in southern 
Washington. A list of 235 known birds that have been observed at 
the Hanford Site is given along with a status rating for abundance 
and seasonal occurrence. Previously published bird lists from the 
Hanford Site are included as well as the author observations from 
1977 to 1990. Of the 235 species listed, 35 are considered com- 
mon and 38 are listed as accidentals. All but nine birds on the 
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Hanford Site list have previously been documented by the 
Audubon Society to occur within a 25-mile radius of the Tri-Cities. 
The nine birds that are not on the Audubon list, however, have 
been documented in other parts of eastern Washington. A list of 
hypothetical birds that have been documented within 50 miles of 
the Hanford Site but not actually observed at the Site is also pro- 
vided. This is the most complete list of birds published to date from 
the Hanford Site and substantially augments other previously pub- 
lished lists by almost 100 species. 20 refs., 1 fig., 3 tab. 


18531 (Y/SUB-91/TJ997C/8) Release Investigation Report 
tor Underground Storage Tank 2305-U at Building 9998, Oak 
Ridge Y-12 Plant, Oak Ridge, Tennessee. Ingram, E.M. (Oak 
Ridge Y-12 Plant, TN (USA)); Eaton, J.M. Oak Ridge Y-12 Plant, 
TN (USA); Science Applications International Corp., Oak Ridge, TN 
(USA). Apr 1991. 45p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840S21400. Order Number 
DE91012045. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is a Release Investigation Report for Under- 
ground Storage Tank (UST) 2305-U at Building 9998 in the north 
central portion of the Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee. This report documents results of the Initial Site Charac- 
terization to identify the presence or absence of petroleum 
contamination from the UST, identify the possible presence of free 
product, determine the nature and quantity of any releases, and 
provide data on site characteristics. This Release Investigation Re- 
port presents the information known to date on Tank 235-U and the 
associated tank site. Observations during tank removal and accom- 
panying soil sampling are discussed. Conclusions drawn from the 
existing data are also presented. 10 refs., 5 figs., 4 tabs. 
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Refer also to citation(s) 16088, 16089, 16151, 16211, 16215, 
16296, 16301, 16304, 16307, 16321, 16322, 16335, 16336, 16374, 
16382, 16391, 16397, 16495, 16497, 16498, 16502, 16625, 16627, 
16628, 16629, 16630, 16631, 16938, 17186, 17291, 17335, 17358, 
17359, 17360, 17391, 17393, 17400, 17401, 17402, 17403, 17404, 
17407, 17839, 17988, 18418, 18428, 18430, 18432, 18448, 18449, 
18469, 18470, 18474, 18475, 18477, 18481, 18482, 18483, 18484, 
18492, 18493, 18500, 18501, 18502, 18503, 18504, 18505, 18506, 
18507, 18508, 18509, 18510, 18511, 18512, 18513, 18514, 18524, 
18525, 18526, 18527, 18528, 18842, 18844, 19162 


18532 (ANL/CP-70819) Overview of DOE’s field screening 
technology development activities. Frank, C.W. (USDOE Office 
of Environmental Restoration and Waste Management, Washing- 
ton, DC (USA). Office of Technology Development); Anderson, 
T.D.; Cooley, C.R.; Hain, K.E.; Lien, S.C.T.; Snipes, R.L.; Erickson, 
M.D. Argonne National Lab., IL (USA). [1991]. 16p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-910278-7: 2. international symposium on field screening 
methods for hazardous wastes and toxic chemicals, Las Vegas, 
NV (USA), 12-14 Feb 1991). Order Number DE91010628. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has recently created the Office 
of Environmental Restoration and Waste Management, into which it 
consolidated those activities. Within this new organization, the Of- 
fice of Technology Development (OTD) is responsible for research, 
development, demonstration, testing, and evaluation (RDDT&E) ac- 
tivities aimed at meeting DOE cleanup goals, while minimizing cost 
and risk. Site characterization using traditional drilling, sampling, 
and analytical methods comprises a significant part of the environ- 
mental restoration efforts in terms of both cost and time to 
accomplish. It can also be invasive and create additional pathways 
for spread of contaminants. Consequently, DOE is focusing on site 
characterization as one of the areas in which significant technologi- 
cal advances are possible which will decrease cost, reduce risk, 
and shorten schedules for achieving restoration goals. DOE is in- 
vesting considerably in R&D and demonstration activities which will 
improve the abilities to screen chemical, radiological, and physical 
parameters in the field. This paper presents an overview of the 
program objectives and status and reviews some of the projects 
which are currently underway in the area. 1 ref. 


466 ERA Vol. 16, No. 7 


18533 (ANL/CP-71331) Research and development for 
DOE environmental restoration and waste management. Erick- 
son, M.D. (Argonne National Lab., IL (USA)); Borys, SS.; 
Bugielski, D.; Lien, S.C.T.; Hain, K.E. Argonne National Lab., IL 
(USA). [1991]. 14p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-910287-5: Na- 
tional research and development conference on the control of 
hazardous materials, Anaheim, CA (USA), 20-22 Feb 1991). Order 
Number DE91010283. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) recently consolidated its 
environmental restoration and waste management activities. Within 
that new organization, DOE has committed to support Research, 
Development, Demonstration, Testing and Evaluation (RDDT&E) 
activities with the following objectives: rapidly advance beyond cur- 
rently available technologies; provide solutions to key technical 
issues that will improve effectiveness, efficiency, and safety; and 
enhance DOE’s ability to meet its 30-year compliance and cleanup 
goals. DOE has already supported a number of R&D activities in 
this area and plans to continue that support in the future. DOE’s 
Office of Technology Development is interested in eliciting broad 
participation from qualified organizations who can contribute to 
RDDT&E activities. This presentation addresses the on-going and 
future R&D, with an emphasis on the private sector activities. To fo- 
cus private sector capabilities on the high-priority needs of DOE, a 
series of competitive solicitations was started in FY 1990. On May 
1, 1990, on behalf of DOE’s Office of Technology Development, Ar- 
gonne National Laboratory issued a Request for Proposals that 
solicited proposals for research and development in the areas of 
(1) groundwater remediation, (2) soil remediation, (3) characteriza- 
tion of contamination and geological and hydrological features, and 
(4) containment of contaminated sites. In response to this solicita- 
tion, Argonne National Laboratory received 147 proposals. Fifteen 
of the proposals totaling $5.7 million were funded in FY 1990. The 
scope of work and evaluation criteria used in the procurement and 
the workscope of the resultant contracts are reviewed in this paper. 
The FY 1991 plans for competitive private sector research and de- 
velopment activities will also be presented at the conference. 
Funding levels, technical workscope, evaluation criteria, and sched- 
ule for the FY 1991 Request for Proposals will be detailed. 2 tabs. 


18534 (BNL-44234) [Inorganic carbon surveys of oceanic 
basins]: Foreign trip report, February 5—March 30, 1991. Wilke, 
R.J. Brookhaven National Lab., Upton, NY (USA). 25 Apr 1991. 6p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. Order Number DE91011132. Source: OSTI; 
NTIS; GPO Dep. 

Measurements were made aboard the F. S. Meteor, along the 
19 degree South cruise track of the following chemical parameters: 
total dissolved inorganic carbon, pH, pCO2, CFC-12, CFC-11, 
CFC-113, CC14. This was the first cruise of OASD’s newly formed 
CO2 group. The purpose was to survey World Ocean Circulation 
Experiment (WOCE) line A9 for inorganic carbon for the Depart- 
ment of Energy's Office of CO2 Research. 1 fig. 


18535 (BNL-44235) [Ocean survey of inorganic carbon): 
Foreign trip report, February 5, 1991—March 30, 1991. Johnson, 
K.M. Brookhaven National Lab., Upton, NY (USA). 25 Apr 1991. 
6p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. Order Number DE91011130. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Measurements were made aboard the F.S. Meteor, along the 19 
degree South cruise track of the following chemical parameters: to- 
tal dissolved inorganic carbon, pH, pCO2, CFC-12, CFC-11, 
CFC-113, CC14. This was the first cruise of OASD's newly formed 
CO2 group. The purpose was to survey World Ocean Circulation 
Experiment (WOCE) line A9 for inorganic carbon for the Depart- 
ment of Energy's Office of Coo. 1 fig. 


18536 


(CONF-901286—1-Vugraphs) Groundwater monitoring 
challenges on the Oak Ridge Reservation. Huff, D.D. Oak Ridge 
National Lab., TN (USA). [1990]. 21p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From 
DOE/EPA workshop on methods for siting ground-water monitoring 
wells; Las Vegas, NV (USA); 11-13 Dec 1990. Order Number 
DE91010132. Source: OSTI; NTIS; GPO Dep. 





The Oak Ridge Reservation (ORR) is located in the humid 
southeastern United States in close proximity to Oak Ridge, Ten- 
nessee. There are three Department of Energy (DOE) facilities on 
the reservation, and all of them have comprehensive ground-water 
monitoring programs in conjunction with compliance and environ- 
mental restoration activities. Because of the costs associated with 
installation, maintenance, sampling and reporting, and eventual 
plugging and abandonment of wells, choosing the numbers and lo- 
cations of monitoring wells is a major concern. Decisions must be 
based on a thorough understanding of site geology, hydrologic 
variables, and the nature and location of potential sources of con- 
taminant releases. 


18537 (CONF-9010367-, pp. 73-76) Separation of water 
bloom from closed waster system. Maekawa, T. (University of 
Tsukuba, Ibaraki (Japan)); Suzuki, M. Japan Society of Waste 
Management Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Managment Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

A basic study is made in an effort to develop a method that can 
remove water bloom from an irrigation system without causing 
significant effects on the cost for water supply. In particular, the in- 
vestigation is focused on the separation of water bloom under 
pressure applied by a storage pump and the establishment of a 
solid-liquid separation method for water bloom. Sampled water con- 
taining water bloom is put in a stainless steel tube, and the ATP 
and chlorophyll-a concentrations in the cells of water bloom are 
measured after keeping the water under a constant pressure for 10 
minutes. In the water bloom separation test, a coagulating precipi- 
tant is added to water, which is then placed under pressure and 
stirred, followed by determination of the water bloom concentration. 
Results suggest that the biological activity of water bloom is not 
decresed significantly under a pressure up to 5kg per square cen- 
timeters. Even under a pressure above 5kg per square centimeters, 
the biological activity of water bloom can be reduced only by about 
50 percent, instead of decreasing to Zero, and some part of it still 
remains alive. Water bloom separation tests show that the minimum 
required capacity of a precipitation-separation tank is in the range 
of about 1.2-1.5 percent of the farm pond. 2 refs., 1 fig., 2 tabs. 


18538 (CONF-9010367-—, pp. 153-156) Seawater-diluted raw 
sewage processing with chemical coagulant. Ogawa, Y. (Kana- 
gawa Prefectural Public Health Laboratory, Kanagawa (Japan)); 
Sakurai, T.; Tadokoro, M.; Takagi, A. Japan Society of Waste Man- 
agement Experts, Tokyo (Japan). 29 Oct 1990. 455p. (in 
Japanese). From 1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); Tokyo (Japan); 29-30 Oct 
1990. In Proceedings of the 1st annual conference of the Japan 
Society of Waste Management Experts. Order Number 
DE91778366. Source: OSTI; NTIS (US Sales Only). 

Raw sewage processing plants incorporating an activated sludge 
treatment process for seawater-diluted sewage are generally pro- 
vided with coagulating floatation equipment to increase their 
processing performance. The report presents an experimental 
study on the operating conditions of coagulating floatation equip- 
ment, and technical modifications are made to a raw sewage 
processing plant to increase its capacity. The plant, which uses an 
anaerobic digestion process, had a capacity of 72kV/day. Analysis 
is made of the relations of chemicals feed rate with processed wa- 
ter quality, those of chemicals feed rate with froth formation rate, 
and those of gas-solid ratio with processed water quality. Results 
suggest that an inadequate flow rate of pressure water is acting to 
decrease the gas-solid ratio, causing sludge to precipitate. The pre- 
cipitated sludge is fed back to the floatation equipment to increase 
the solid load in the tank. This further reduce the gas-solid ratio, 
forming a vicious circle. Thus, the feed rates of aluminum sulfate, 
polymer coagulants and pressure water as well as the gas-solid ra- 
tio are adjusted properly, which is found to serve for maintaining 
good water quality, increasing the water removal rate and largely 
enhancing the performance of the floatation tank. 7 figs., 1 tab. 
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18539 (CONF-9010367—, pp. 157-160) Landfill deepage 
water treatment using struvite deposition SS and micro- 
biological fluidized bed. Harada, H. (Kumamoto University, 
Kumamoto (Japan). Faculty of Engineering); Nakajima, S.; Tanaka, 
K. Japan Society of Waste Management Experts, Tokyo (Japan). 
29 Oct 1990. 455p. (in Japanese). From 1. annual conference of 
the Japan Society of Waste Management Experts (JSWME); Tokyo 
(Japan); 29-30 Oct 1990. In Proceedings of the 1st annual confer- 
ence of the Japan Society of Waste Management Experts. Order 
Number DE91778366. Source: OSTI; NTIS (US Sales Only). 

General waste landfill sites in recent years are receiving an in- 
creasing amount of ash of waste burned in combustion plants. 
Phosphorous acid has been used conventionally for the microbio- 
logical treatment of seepage water from these sites. The present 
report proposes to add phosphorous acid to the physical treatment 
process prior to microbiological treatment. The idea is to recover 
the added phosphorous acid as deposites, along with ammonia 
and other material, and use the remaining phosphorous acid as 
nutrient for the microorganisms so that the ammonia load in the bi- 
ological treatment process will be reduced. When PO ,°- is added 
to landfill seepage water containing Ca ** and NH 4° in high con- 
centrations, NH 4 CaPO , is formed and a high removal rate is 
achieved. In another test, this NH , CaPO , formation is performed 
prior to biological treatment of low BOD/COD seepage water. A 
69% removal rate is achieved without the addition of methanol. 7 
refs., 9 figs. 


18540 = (CONF-9010367-, pp. 1450148) Application of ultra- 
fitration membrance to raw sewage processing. Noguchi, H. 
(Mitsubishi Heavy Industries, Ltd., Tokyo (Japan)); Hashizume, T.; 
Yasuda, Y.; Fujise, K. Japan Society of Waste Management Ex- 
perts, Tokyo (Japan). 29 Oct 1990. 455p. (In Japanese). From 1. 
annual conference of the Japan Society of Waste Management Ex- 
perts (JSWME); Tokyo (Japan); 29-30 Oct 1990. In Proceedings of 
the 1st annual conference of the Japan Society of Waste Manage- 
ment Experts. Order Number DE91778366. Source: OST; NTIS 
(US Sales Only). 

A greater number of raw sewage processing plants have been in- 
troducing high-load denitration processes and in the last few years, 
in particular, membrane separation type high-load systems have 
been actively developed and adopted because of being small in 
size and easy to maintain. However, there are only few publications 
that present data made at practical-scale plants. In the present re- 
port, the application of membrane separation equipment to raw 
sewage processing is discussed based on practical-scale testing. 
Biological treatment performance of the equipment is analyzed 
based on measured COD, effects on reaction tank, oxygen con- 
sumption efficiency, and volume of remaining sludge. Its membrane 
separation performance is discussed based on its contaminants 
stopping ability, changes in transmembrane flux with time, and 
possibility of clogging in the membrane module. It is found that the 
data obtained here are very similar to those made at test piants in 
spite of large differences in the amount of sludge in the digester 
chamber and the scale of processing equipment. 5 figs. 


18541 
servior research activities Oak Ridge National Laboratory. 
Railsback, S.F. Oak Ridge National Lab., TN (USA). [1991]. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From Interagency research in water quality and 
ecology: workshop on progress and needs; Denver, CO (USA); 13- 
15 Feb 1991. Order Number DE91009933. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The US Department of Energy (DOE) does not directly manage 
large reservoirs, but DOE laboratories conduct research on reser- 
voir monitoring, assessment, and enhancement under several 
activities. These activities include (1) studies and remedial actions 
for reservoirs affected by releases from DOE facilities, (2) industry- 
sponsored research on reservoir and stream fish, (3) climate 
change research, (4) hydropower impact assessment studies con- 
ducted for the Federal Energy Regulatory Commission (FERC), 
and (5) the DOE hydropower program. These activities fall under 
DOE’s missions of providing support for environmentally sound 
energy technologies and managing the legacies of past waste dis- 
posal practices at DOE facilities. 9 refs. 


(CONF-9102100—-1) US Department of Energy re 
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18542 (CONF-9103114-3) Effects of diverse organic con- 
taminants on trichloroethylene degradation by methanotrophic 
bacteria and methane-utilizing consortia. Palumbo, A.V. (Oak 
Ridge National Lab., TN (USA). Environmental Sciences Div.); 
Boerman, P.A.; Herbes, S.E.; Eng, W.; Strandberg, G.W.; Donald- 
son, T.L. Oak Ridge National Lab., TN (USA). [1991]. 20p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From In situ and on-site bioreclamation: an in- 
ternational symposium; San Diego, CA (USA); 19-21 Mar 1991. 
Order Number DE91010778. Source: OSTI; NTIS; GPO Dep. 
Groundwater contaminated with organic compounds, especially 
solvents such as benzene,  trichloroethylene (TCE), per- 
chloroethene (PCE), carbon tetrachloride, and chlorinated ethanes, 
is a problem at many US Department of Energy facilities including 
the Oak Ridge National Laboratory (ORNL). Regulations require 
consideration of alternatives for remediation of these sites. A 
demonstration project was initiated in the spring of 1990 that will 
permit evaluation of two cometabolic approaches to remediation of 
groundwater and may lead to remediation alternatives that prove 
both more effective and less costly than traditional methods. More 
generally, the demonstration will provide valuable information on 
the applicability of bioremediation to a groundwater contamination 
problem at numerous DOE sites. The purpose of this research is to 
examine the effects of contaminants commonly found in association 
with TCE at DOE sites and to determine the conditions required for 


maximizing TCE degradation rates. This study focuses on com- ' 


pounds found in a seep at the ORNL K-25 site. The research 
presented here details initial experiments on TCE degradation by 
methanotrophs conducted in the presence of a synthetic medium, 
TCE, and one or more contaminants found at the K-25 site. For- 
mate has been reported to increase the rate of TCE degradation by 
pure cultures but had not been tested with mixed cultures. As part 
of the effort to maximize TCE degradation rates, we examined the 
effect of formate on degradation by a mixed culture. 5 figs., 1 tab. 


18543 (DOE/EA—0496-Vol.2) Surface Water Interim 
Measures/interim Remedial Action Plan/Environmental Assess- 
ment and Decision Document, South Walnut Creek Basin, 
Operable Unit No. 2: Volume 2, Appendices: Final. EG and G 
Rocky Flats, Inc., Golden, CO (USA). Rocky Flats Plant. 8 Mar 
1991. 289p. Sponsored by USDOE, Washington, DC (USA). Order 
Number DE91010637. Source: OSTI; NTIS; INIS; GPO Dep. 

Volume 2 of this IW/IRA Plan contains OU 2 surface water, sedi- 
ment, ground water and soil chemistry data, as well as the South 
Wainut Creek Basin Surface Water IM/IRA schedule and a tabula- 
tion of ARARs. (FL) 


18544 (DOE/ER/60376-5) Shelf export of particulates/ 
transport in continental margin waters: Progress report. 
Pietratesa, L.J. North Carolina State Univ., Raleigh, NC (USA). 
Dept. of Marine, Earth and Atmospheric Sciences. Feb 1991. 45p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG09-85ER60376. Order Number DE91011030. Source: OSTI; 
NTIS; GPO Dep. 

SEEP-II is a sponsored multi-institutional, multi-disciplinary pro- 
gram designed to address the possibility of flux material along and 
across the MAB. The methodology in SEEP-I| employed conven- 
tional taut-wire moorings surrounding four RD acoustic doppler 
profiling current meters along with biological sampling of the source 
term of the biogenic material and the geochemical measurement of 
sedimentation rates. The field program was 17 months in length, 
from February 1988—June 1989, located off the Delaware and 
Chesapeake Bays. The SEEP-I| moored array consists of two main 
cross-shelf arrays the northern of which had 6 to 8 moorings span- 
ning the 40 to 1,000 m isobaths with one (and in Phase 2, a 
second) mooring offset about 20 km downshelf at 90m (and in 
Phase 2, a mooring also at 40m). The basic schematics of the 
northern and southern arrays are shown. In the region where the 
MAB shelf water/slope water front intersects the bottom, four RD- 
ADCP’s were the focus of the array. Each of the bottom mounted 
profilers was accompanied by thermister strings (chains), Aanderaa 
current meters, fluorometers and transmissometers. 21 figs., 4 
tabs. 


18545 (DOE/ER/60570-3) [Reduce uncertainty in projection 
of future sea-level change due to ice wastage]: Final report. 


408 ERA Vol. 16, No. 7 


Meier, M.F. Colorado Univ., Boulder, CO (USA). Inst. of Arctic and 
Alpine Research. [1991]. 5p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG02-87ER60570. Order Number 
DE91010933. Source: OSTI; NTIS; GPO Dep. 

Three basic goals were stated in the original proposal. These 
were: (1) develop an understanding of the heat and mass flow into 
subfreezing snow and firn, in order to model the evolution of the 
temperature distribution and the infiltration rates through the firn; 
(2) relate changes in climate, as given by general circulation model 
predictions, to changes in the surface mass and energy balances 
of glaciers; and (3) use the above results to analyze the effects of 
changed surface mass and energy balances on the flow of meltwa- 
ter through snow and firn, and on the runoff from these glaciers, in 
a CO>-affected climate. This final report summarizes our progress 
toward these goals. The primary product of this research program 
has been the communication of this progress in the form of publi- 
cations in the scientific literature and presentations at scientific 
meetings. Our research activities in the past three years have pro- 
vided a new basis for modeling of multiphase flow in subfreezing 
snow, new field data on the structural properties of arctic firn perti- 
nent to hydrological modeling, and estimates of sea level change 
in response to changing patterns of runoff from the Greenland Ice 
Sheet. We conclude that forecasts of future sea level changes from 
all glacier runoff sources may be in error by amounts on the order 
of +8 cm over the next 150 years, due to the lag in generating 
runoff to the sea. Our specific research products include two 
distributed-parameter models of water flow through snow with melt- 
ing and freezing, a theoretical model of wetting-front advance into 
subfreezing snow for inclusion in a future model, and a simple 
large-scale model of the response of Greenland runoff in a chang- 
ing climate which provides estimates of the effect of melt water 
refreezing phenomena on sea level changes in response to a 
range of possible future climates. 


18546 (DOE/ID—22093) Nutrients, pesticides, surtactants, 
and trace metals in ground water from the Howe and Mud 
Lake areas upgradient from the Idaho National Engineering 
Laboratory, Idaho. Edwards, D.D.; Bartholomay, R.C.; Bennett, 
C.M. Geological Survey, Idaho Falls, ID (USA). Oct 1990. 23p. 
Sponsored by USDOE, Washington, DC (USA); Geological Survey, 
Reston, VA (USA). DOE Contract AC07-761D01570. (USGS-OFR- 
90-565). Order Number DE91010021. Source: OSTI; NTIS; United 
States Geological Survey, Open File Service, Box 25425, Federal 
Center, Denver, CO 80225; GPO Dep. 

Reconnaissance-level sampling for selected nutrients, pesticides, 
and surfactants in ground water upgradient from the Idaho National 
Engineering Laboratory was conducted during June 1989. Water 
samples collected from eight irrigation wells, five domestic or live- 
stock wells, and two irrigation canals were analyzed for nutrients, 
herbicides, insecticides and polychlorinated compounds, and sur- 
factants. In addition to the above constituents, water samples from 
one irrigation well, one domestic well, and one irrigation canal were 
analyzed for arsenic, barium, cadmium, chromium, lead, mercury, 
selenium, and silver. Concentrations of nitrite plus nitrate as nitro- 
gen ranged from less than the reporting to 6.10 mg/L (milligrams 
per liter), and orthophosphate concentrations as phosphorus 
ranged from less than the reporting level to 0.070 mg/L (micro- 
grams per liter). Concentrations of 2,4-D in two water samples 
were 0.1 yg/L and 0.10 yo/L. Water samples analyzed for 15 other 
herbicides, 10 carbamate insecticides, 11 organophosphorus insec- 
ticides, and 15 organochlorine insecticides, gross polychlorinated 
biphenyls, and gross polychlorinated naphthalenes all had concen- 
tration below their reporting levels. Concentrations of surfactants 
ranged from 0.02 to 0.35 mg/L. Arsenic, barium, chromium, sele- 
nium, and silver concentrations exceeded reporting levels in most 
of the samples. 19 refs., 1 fig., 19 tabs. 


18547 (DOE/NV/10630-16) An optimum = silica _flour- 
bentonite mixture for an engineered barrier. Walker, J.N.; 
Daffern, D.D.; Emer, D.F. Reynolds Electrical and Engineering Co., 
Inc., Las Vegas, NV (USA). Jan 1991. 16p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC08-89NV10630. Order 
Number DE91010586. Source: OSTI; NTIS; INIS; GPO Dep. 





To dispose of low-level and mixed wastes (MAR) by burial, it is 
necessary to design an impermeable closure, which limits water in- 
filtration through the waste. Bentonite has very low permeability to 
water but can be subject to volume alterations. Over time, these 
alterations can lead to channeling and subsequent permeability in- 
creases. The fluid conductivity and bulk properties of silica flour 
and bentonite mixtures were tested to find a mixture that would 
retain the low conductivity of the bentonite while maintaining volu- 
metric stability. Silica flour was chosen for its small grain size and 
spherical shape, and its similarity to silty soil. Test results indicate 
that a 90% silica flour and 10% bentonite mixture will provide the 
optimum properties for this application. 5 refs., 2 figs., 2 tabs. 


18548 (DOE/NV/10845-5) Geophysical modeling of the 
static water level. Bochicchio, R. Nevada Univ., Las Vegas, NV 
(USA). Water Resources Center. Apr 1991. 39p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC08-90NV 10845. 
Order Number DE91011796. Source: OSTI; NTIS; GPO Dep. 

Publication No. 45080. 

The objective of this study is to determine if a geophysical inves- 

tigation technique could be used to delineate depth to static water 
level to within 20 meters in several areas of the Nevada Test Site 
(NTS). Using noninvasive geophysical methods to obtain water- 
level data is potentially faster and more cost-effective than drilling 
wells, especially in the areas concerned, where water-level depths 
vary from approximately 200 to 600 meters. Electrical geophysical 
methods are well-suited for water-level delineation. The depth to 
the static water level is often related to that of the saturated zone, 
and the saturated zone often has a different electrical resistivity 
character than the adjacent unsaturated material. Most of the time, 
this will be a resistivity decrease, due to the presence of water in- 
stead of air in the pore spaces. However, a saturated zone with a 
resistive matrix may show a resistivity increase compared to an un- 
saturated layer composed of more conductive material, such as 
clay. The analytical method is to use known depths and electrical 
resistivities of the static water level to obtain simulated geophysical 
field data. These simulated data are referred to as the synthetic 
sounding curve. The synthetic sounding curve will be analyzed to 
see if it can be used to predict the static water level. 8 refs., 22 
figs. 
18549 (DOE/RL-91-03) Annual report for RCRA groundwe- 
ter monitoring projects at Hanford Site facilities for 1990. 
USDOE Richland Operations Office, WA (USA); Westinghouse 
Hanford Co., Richland, WA (USA). Feb 1991. 392p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC06-87RL10930. 
Order Number DE91010033. Source: OSTI; NTIS; GPO Dep. 

This report documents the annual evaluation of eighteen 
Resource Conservation and Recovery Act of 1976 (RCRA) ground- 
water monitoring projects and one nonhazardous waste facility at 
the Hanford Site. The RCRA projects are monitored under three 
programs: (1) a background monitoring program; (2) an indicator 
evaluation program; and (3) a groundwater quality assessment pro- 
gram. The background monitoring program and the indicator 
evaluation program are described as two phases of the detection 
level monitoring program. Briefly stated, when a groundwater moni- 
toring system has been installed, a background monitoring program 
begins. Samples and water levels from upgradient monitoring 
well(s) must be obtained and analyzed quarterly for one year to 
obtain background data on the quality of the groundwater. After 
one year, the indicator evaluation program commences, and 
groundwater samples and water levels must be taken semiannu- 
ally. Data obtained through the indicator evaluation program are 
compared with background data; if a significant change over back- 
ground has occurred, a groundwater quality assessment plan must 
be implemented. The Solid Waste Landfill (SWL) is included in this 
report because of uncertainty in the final regulatory authority for 
the site and because of the interest of the Washington State 
Department of Ecology (Ecology) in all aspects of Hanford Site op- 
erations. 193 refs., 114 figs., 44 tabs. 


18550 (EPRI-EN-6749, pp. 11.1-11.18) Observed migration 
of a tracer plume at the MADE site. Young, S.C. (Tennessee Val- 
ley Authority, Norris (USA)); Boggs, J.M. Electric Power Research 
Inst., Palo Alto, CA (USA). 1990. (CONF-8905298—: Environmental 
research conference on groundwater quality and waste disposal, 
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Washington, DC (USA), 2-4 May 1989). In Proceedings: Environ- 
mental research conference on groundwater quality and waste 
disposal. 503p. Source: Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

In 1983, the Electric Power Research Institute (EPRI) initiated 
the Solid Waste Environmental Studies (SWES) Project to improve 
methods for predicting the transport, transformation and fate of 
leachates associated with coal-combustion waste disposal. One 
component of the SWES project involves a large-scale natural gra- 
dient tracer experiment being conducted by the Tennessee Valley 
Authority (TVA) with services of the Massachusetts Institute of 
Technology (MIT) and GeoTrans, Inc. The investigation, known as 
the Macrodispersion Experiment (MADE), is being conducted at 
Columbus Air Force Base (CAFB), Mississippi. The overall goals 
for the MADE project are to evaluate methods for characterizing 
the geohydrology of heterogeneous aquifers and to provide a qual- 
ity data set with which to improve mathematical description of the 
dispersive processes in groundwater. The MADE project can be di- 
vided into two related but independent research components. One 
component focuses on monitoring the three-dimensional migration 
of a finite pulse of tracers. The second component focuses on 
measuring the spatial variability of the three-dimensional hydraulic 
conductivity, and monitoring hydrologic conditions at the test site 
that affect tracer plume migration. This paper describes the results 
of the monitoring of the tracer plume. The results have broad impli- 
cations that may eventually affect how solute transport is monitored 
and modeled in saturated heterogeneous aquifers. 


18551 (EPRI-EN-6749, pp. 12.1-12.23) The Borden fieid ex- 
periment: Transport and dispersion of tracers and organics. 
Freyberg, D.L. (Stanford Univ., Palo Alto, CA (USA)). Electric 
Power Research Inst., Palo Alto, CA (USA). 1990. (CONF- 
8905298—: Environmental research conference on groundwater 
quality and waste disposal, Washington, DC (USA), 2-4 May 1989). 
In Proceedings: Environmental research conference on groundwa- 
ter quality and waste disposal. 503p. Source: Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

Natural geologic variability is one of the most important controls 
on the transport of contaminants in the subsurface. Field experi- 
ments provide the best opportunity to systematically study the 
impacts of natural variability and to identify those processes that 
control transport in the environment. They also provide one of the 
few opportunities to carefully test the applicability of theory to practi- 
cal prediction problems. This paper attempts to summarize some of 
the relevant findings of the Borden field experiment — a large-scale, 
natural gradient, groundwater transport experiment completed in 
1985 under the sponsorship of the U.S. Environmental Protection 
Agency. The context of the presentation is the predictability of 
groundwater transport. After a brief overview of the experiment it- 
self, examples of the experimental data and their interpretation are 
presented. Particular attention is paid to the behavior of some of 
the spatial moments of the concentration distributions. In addition, 
the more complex internal spatial structures of the plumes are ex- 
amined, in an attempt to identify predictable plume characteristics 
that provide information beyond that provided by spatial moments. 


18552 (EPRI-EN-6749, pp. 13.1-13.14) Legal and policy 
role in the use of transport and fate modeling. Walsh, W.J. 
(Pepper, Hamilton & Scheetz, Washington, DC (USA)). Electric 
Power Research Inst., Palo Alto, CA (USA). 1990. (CONF- 
8905298—-: Environmental research conference on groundwater 
quality and waste disposal, Washington, DC (USA), 2-4 May 1989). 
In Proceedings: Environmental research conference on groundwa- 
ter quality and waste disposal. 503p. Source: Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

Models have become widely used tools employed to understand 
groundwater systems and simulate and predict the system’s behav- 
ior because the subsurface environment is not easily observed or 
accessible. Models are mathematical approximations of complex 
phenomena, in other words, varying degrees of simplifications of 
the real workd. Mathematical models can appear more certain and 
precise than they really are and often receive unmerited credibility. 
Contaminant transport models may be used to identify the key 
issues needing further: (a) theoretical development; or (b) field re- 
search, e.g., to select optimal sampling locations or to design a 


ERA Vol. 16, No. 7 409 





54 ENVIRONMENTAL SCIENCES 
5403 Environmental Sciences, Aquatic 


remedy. Contaminant transport models have been used in a variety 
of regulatory or legal context, e.g.: (a) in federal or state environ- 
mental impact statements (EIS) to assess the potential impact of a 
particular project before it is implemented; (b) in administrative 
records to support the technical standards required pursuant to 
regulations or a remedial action decision; or (c) as evidence at a 
trial to establish exposure in a personal injury action. The purpose 
of this paper is to provide an overview of the role of the law in 
model development and application. This topic is particularly timely 
because of the increasing reliance on models and the continuing 
uncertainty about the extent to which models could be or should be 
used. 


18553 (EPRI-EN-6749, pp. 14.1-14.13) Multiphase flow 
modeling by method of characteristics approximations. 
Weaver, J.W. Electric Power Research Inst., Palo Alto, CA (USA). 
1990. (CONF-8905298-: Environmental research conference on 
groundwater quality and waste disposal, Washington, DC (USA), 2- 
4 May 1989). In Proceedings: Environmental research conference 
on groundwater quality and waste disposal. 503p. Source: Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 

Fluids that are immiscible with water are recognized as an im- 
portant class of groundwater pollutants. Since these fluids may 
remain distinct in the subsurface and serve as a continuing source 
of contaminating solutes, they present unique challenges for reme- 
diation. Modeling of these pollutants may provide means for 
predicting the extent of future contamination. A variety of ap- 
proaches may be taken to simulate multiphase flow, notably those 
based on finite difference and finite element approximations. These 
methods are computer time and data intensive. Usually knowledge 
of the subsurface is limited and predictions must be viewed as 
containing uncertainty. In the early stages of site investigation or 
emergency response, simplified models may be appropriate for es- 
timating how much of a pollutant may reach the water table. In this 
paper an approximate approach is presented that could be used 
for such screening purposes. 


18554 (EPRI-EN-6749, pp. 15.1-15.24) Slightly miscible or- 
ganic chemical migration in porous media: Present and future 
directions in modeling. Abriola, L.M. (Univ. of Michigan, Ann Ar- 
bor (USA)); Reeves, H.W. Electric Power Research Inst., Palo Alto, 
CA (USA). 1990. (CONF-8905298-: Environmental research con- 
ference on groundwater quality and waste disposal, Washington, 
DC (USA), 2-4 May 1989). In Proceedings: Environmental re- 
search conference on groundwater quality and waste disposal. 
503p. Source: Research Reports Center, Box 50490, Palo Alto, 
CA 94303. 

Over the last five years, considerable attention has focused on 
the pollution of aquifers due to the release of non-aqueous phase 
organic chemicals. The multi-phase migration and transformation of 
such liquids are complex processes which admit no easy analysis. 
This paper summarizes the various perspectives employed in the 
hydrology literature to model this phenomenon and highlights re- 
cent models are their potential applications. The work is primarily a 
condensation of a Final Project Report to the Electric Power Re- 
search Institute, prepared by the first author and recently published 
as EPRI EA-5976. Effort has been made in the paper to update 
the EPRI report, where appropriate, and to identify research areas 
currently being investigated as well as promising avenues for future 
research. 


18555 


(EPRI-EN-6749, pp. 18.1-18.26) High-resolution elec 
tromagnetic (EM) imaging of subsurtace contaminant plumes. 
Sternberg, B.K. (Univ. of Arizona, Tucson (USA)). Electric Power 
Research Inst., Palo Alto, CA (USA). Mar 1990. (CONF-8905298—: 
Environmental research conference on groundwater quality and 
waste disposal, Washington, DC (USA), 2-4 May 1989). In Pro- 


ceedings: Environmental research conference on groundwater 
quality and waste disposal. 503p. Source: Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 


This paper discusses a schematic of the overall layout of the 
high-resolution EM system. Power amplifiers housed in a trailer pro- 
duce a swept-frequency sinusoidal signal over the frequency range 
30 hertz to 30 khertz. These signals are injected into the earth via 
a long wire (typically one-half km long). The long wire is grounded 
to the earth at each end. Alternatively, a large loop of wire may be 
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used to transmit the signals. Survey lines are laid out perpendicular 
to the long-line source and cross the planned area of investigation. 
Magnetic fields are detected with three mutually orthogonal coils of 
wire. The received signals are conveyed to a recording truck. 
Amplifiers and filters in the truck, along with digital computer pro- 
cessing, are used to accurately detect the low-amplitude signals 
conveyed from the coils. The author's goal is to use the recorded 
magnetic fields to image a contaminant plume. The received fields 
include the fields resulting from the currents produced by the trans- 
mitter (primary fields) as well as fields induced in the earth 
(secondary fields). He uses the secondary fields to deduce the re- 
sistivity distribution in the earth and interpret geologic structures. 


18556 (EPRI-EN-6749, pp. 19.1-19.10) Colloids and sam- 
pling groundwater to determine subsurface mobile loads. 
Groher, D. (Massachusetts Institute of Technology, Cambridge 
(USA)); Gschwend, P.M.; Backhus, D.; MacFarlane, J. Electric 
Power Research Inst., Palo Alto, CA (USA). Mar 1990. (CONF- 
8905298-: Environmental research conference on groundwater 
quality and waste disposal, Washington, DC (USA), 2-4 May 1989). 
In Proceedings: Environmental research conference on groundwa- 
ter quality and waste disposal. 503p. Source: Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

Several investigators have obtained groundwater samples and, 
upon subsequent chemical analysis, have found that concentra- 
tions of low-solubility chemicals greatly exceed expectations for 
dissolved species. A good example of this situation is groundwater, 
sampled near buried coal-tar wastes, which contains various poly- 
cyclic aromatic hydrocarbons (PAH) at levels exceeding aqueous 
solubilities of these compounds. These groundwater samples are 
often turbid, and it is reasonable to assume that the chemicals are 
largely associated with nondissolved particulate phases in the sam- 
ple. The authors have recently proposed that much of the light 
scattering material collected in many groundwater samples is de- 
rived from artifacts of their sampling procedures. Application of 
water sampling methods designed to avoid introduction of particles 
to groundwater should minimize such problems. On the other hand, 
we have evidence that under special circumstances some very 
small particles (colloids) or oil-in-water phases may be carried by 
groundwater flow. These nondissolved phases could enhance the 
load of low-solubility chemicals carried by the water and thereby 
facilitate their subsurface transport. Thus sampling and analysis 
procedures should not only avoid inclusion of immobile particles in 
groundwater samples, but must also include collection of any mo- 
bile particles. It was the purpose of the work reported here to 
examine the influence of sampling techniques on light scattering 
materials in groundwater at a town gas waste site. 


18557 (EPRI-EN-6749, pp. 28.1-28.19) Biostimulation of 
methanotrophic bacteria to transform halogenated alkenes for 
aquiter restoration. Roberts, P. (Stanford Univ., CA (USA)); Sem- 
prini, L.; Hopkins, G.; McCarty, P.; Grbic-Galic, D. Electric Power 
Research Inst., Palo Alto, CA (USA). Mar 1990. (CONF-8905298-: 
Environmental research conference on groundwater quality and 
waste disposal, Washington, DC (USA), 2-4 May 1989). In Pro- 
ceedings: Environmental research conference on groundwater 
quality and waste disposal. 503p. Source: Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

The in-situ remediation of aquifers contaminated with halo- 
genated aliphatic compounds is a promising alternative in efforts to 
restore groundwater quality. Approaches for the restoration of 
aquifers based on pumping the contaminated groundwater and 
subsequently treating it above ground have proven effective, but 
often entail great expense as well as a risk of transferring the con- 
taminants to another medium during such treatments, e.g. the 
atmosphere. To overcome these difficulties, in-situ treatment of the 
contaminated groundwater is becoming a potentially favorable al- 
ternative, with the innovative efforts now centering on promoting 
biotransformation of the halogenated alkanes. Our group at Stan- 
ford University has assessed, under field conditions, the capacity 
of native microorganisms (i.e., bacteria indigenous to the ground- 
water zone) to degrade halogenated organic contaminants when 
appropriate conditions are created to enhance bacterial growth. 
This paper summarizes the results of both the laboratory and field 
work. Readers are referred to the final report for more details. 





18558 (EPRI-EN-6749, pp. 5.1-5.16) Estimating leachable 
constituents from solid waste with batch extraction proce- 
dures. Jackson, D.R.; Bisson, D. Electric Power Research inst., 
Palo Alto, CA (USA). 1990. (CONF-8905298—: Environmental re- 
search conference on groundwater quality and waste disposal, 
Washington, DC (USA), 2-4 May 1989). In Proceedings: Environ- 
mental research conference on groundwater quality and waste 
disposal. 503p. Source: Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

Batch extraction procedures involve the mechanical mixing of an 
aqueous solution with a solid waste. These procedures can be 
used on a variety of waste types to estimate the quality of leachate 
likely to be produced by solid waste or contaminated soil in a field 
environment. Characteristic features of an ideal batch extraction 
procedure include: (1) an extraction medium similar to that likely to 
be encountered in the field environment; (2) an estimation of both 
the intensity and capacity of leachable constituents; (3) minimiza- 
tion of sample particle size alteration; (4) a liquid to solid ratio that 
minimizes extract dilution and experimental variability; (5) minimal 
extraction time; and (6) cost-effective procedures that can be con- 
veniently performed by laboratory personnel. All of these idealized 
features cannot be incorporated into a single batch procedure; 
therefore, compromises may be necessary to develop a procedure 
that best fits a user’s needs. This paper examines three specific 
uses for batch extraction methods: evaluation of soil migration of 
hazardous constituents; characterization of batch extracts of solid 
and hazardous waste; and evaluation of hazardous waste solidifi- 
catior/stabilization treatment strategies. Examples presented in the 
paper illustrate how special features can be incorporated into a 
batch extraction procedure to accomplish a given objective. In ad- 
dition, the need for validation of batch extraction procedures is 
addressed in terms of comparing results from batch procedures 
with column leaching tests and field investigations. A proposed val- 
idation scheme is presented for developing a batch procedure to 
evaluate leachable constituents from municipal waste combustion 
ash. 


18559 (EPRI-EN-6749, pp. 7.1-7.2) Hydrologic transport 
and dispersion: An overview. Moiz, F.J. (Auburn Univ., AL 
(USA)); Mcintosh, D.A. Electric Power Research Inst., Palo Alto, 
CA (USA). 1990. (CONF-8905298—-: Environmental research con- 
ference on groundwater quality and waste disposal, Washington, 
DC (USA), 2-4 May 1989). in Proceedings: Environmental re- 
search conference on groundwater quality and waste disposal. 
503p. Source: Research Reports Center, Box 50490, Palo Alto, 
CA 94303. 

As a result of the recent research in the areas of hydrologic 
transport and dispersion experiments, three-dimensional informa- 
tion on the controlling parameters has been collected. An important 
conclusion supported by most of these studies is that contaminant 
migration in both the saturated and unsaturated zones is related 
much more to advection than to hydrodynamic dispersion. Conse- 
quently, to understand migration in the subsurface, information is 
needed about the hydraulic conductivity distribution. This paper dis- 
cusses new flow models and interpretation methods based on 
these new field determined parameters. 


18560 (EPRI-EN-6749, pp. 9.1-9.19) Geohydrologic charac 
terization of the Macrodispersion Experiment (MADE) site. 
Boggs, J.M.; Rehfeldt, K.R. Electric Power Research Inst., Palo 
Alto, CA (USA). 1990. (CONF-8905298-: Environmental research 
conference on groundwater quality and waste disposal, Washing- 
ton, DC (USA), 2-4 May 1989). In Proceedings: Environmental 
research conference on groundwater quality and waste disposal. 
503p. Source: Research Reports Center, Box 50490, Palo Alto, 
CA 94303. 

A variety of deterministic and stochastic models have been pro- 
posed for predicting the physical transport of groundwater solutes 
in saturated aquifer systems. However, none of these models have 
been rigorously validated at a large-scale field site. A controlled 
field experiment designed to investigate dispersive transport pro- 
cesses in a naturally heterogeneous aquifer is currently underway 
to provide data for model development and validation. The field 
study, known as the Macrodispersion Experiment (MADE), is one 
component of the Electric Power Research Institute's Solid Waste 
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Environmental Studies (SWES) project. The overall goal of SWES 
is to improve and validate methods for predicting the transport, 
transformation and fate of inorganic chemicals that may be re- 
leased from disposal of combustion wastes such as fly ash. The 
focus of the present paper is on the interim results of geohydro- 
logic investigations conducted at the MADE site. These include the 
hydraulic properties of the aquifer, the hydraulic head field within 
the saturated zone, and hydrological boundary conditions which af- 
fect the head field. Particular emphasis has been placed on 
defining the spatial variability of the saturated hydraulic conductivity 
which current theory suggests as the primary cause of field-scale 
dispersion of groundwater solutes. This paper briefly describes the 
methods of estimating the spatial variability of hydraulic conductiv- 
ity and presents interim findings. 


18561 (INIS-BR-—2395, pp. 10) Co, Mn and Fe determination 
from seawater by pre-concentration on kelate resin column 
and argon plasma emission spectroscopy - DCP. Ferreira, 
E.M.M. (Comissao Nacional de Energia Nuclear, Rio de Janeiro, 
RJ (Brazil). Lab. Analise Mineral); Medeiros, J.A. Sao Paulo Univ., 
SP (Brazil). Inst. de Quimica. 1987. 29p. (in Portuguese). (CONF- 
8709508-: 4. national meeting on analytical chemistry, Sao Paulo 
(Brazil), 8-11 Sep 1987). In Proceedings of the 4. National Meeting 
on Analytical Chemistry - Abstracts. Order Number DE91628939. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. COBALT/emission spec- 
troscopy; IRON/emission spectroscopy; MANGANESE/emission 
spectroscopy; SEAWATER/quantitative chemical analysis; 
COBALT; IRON; MANGANESE; ORGANIC ION EXCHANGERS; 
PLASMA; SEAWATER 


18562 (INIS-BR-2395, pp. 14) Zinc determination in fluvial 
waters by x-ray fluorescence spectrometry. Mansur, H.N.S.; 
Oliveira, |.M.F.; Mansur Netto, E.; Dolabelia, L.M.P. Sao Paulo 
Univ., SP (Brazil). Inst. de Quimica. 1987. 29p. (in Portuguese). 
(CONF-8709508—: 4. national meeting on analytical chemistry, Sao 
Paulo (Brazil), 8-11 Sep 1987). In Proceedings of the 4. National 
Meeting on Analytical Chemistry - Abstracts. Order Number 
DE91628939. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. ZINC/flocculation; ZINC/x-ray 
fluorescence analysis; RIVERS; ZINC; FLOCCULATION 


18563 (INT—199/l, pp. 57-65) Method of uranium and re- 
dium isotopes determination in underground waters by liquid 
scintillators technique. Tomza, |. (Glowny Inst. Gornictwa, Katow- 
ice (Poland)); Pluta, |. Institute of Physics and Nuclear Techniques, 
Cracow (Poland). 1986. (in Polish). (CONF-8509466-: Polish sym- 
posium on development and application of isotopic methods in 
engineering and technology, Zakopane (Poland), 11-14 Sep 1985). 
In Development and application of isotopic methods in engineering 
and technology: Measurement methods. Proceedings of the Polish 
symposium, 11-14 September 1985, Zakopane. 94p. Order Num- 
ber DE91630861. Source: OSTI; NTIS (US Sales Only); INIS. 

The theoretical bases of the determination of 25*U, 4U, 226Ra, 
228Ra and Ra in underground waters are presented. The extrac- 
tion of uranium and radium from waters is described. The 
application of the method in coal mines in Poland is mentioned. 7 
refs., 1 fig. (A.S.). 


18564 (KAERI/RR-824/89) Environmental isotope-aided 
studies on water resource in the region of Cheju (VI). Ahn, 
Jong Sung (Korea Advanced Energy Research Inst., Daeduk (Re- 
public of Korea)); Kim, Jhin Wung; Kim, Jong Hoon; Kim, Jin Se. 
Korea Atomic Energy Research Inst., Daeduk (Republic of Korea). 
Feb 1990. 58p. (in Korean). Order Number DE91629914. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Cheju Island consists of volcanic leva containing permeable py- 
rociastic layers and lava tube. Due to its limited supply of surface 
water, ground water is mainly utilized for the agriculture and drink- 
ing purposes. To meet the rapidly increasing water demand and 
protect the quality of water, the possibility of the sea water contam- 
ination was studied and a ditch tunnel method was recommended 
for the systematic development of ground water resources. Chemi- 
cal and isotopic analysis (tritium, deuterium and oxygen-18) were 
carried out for water samples collected in Cheju Island and its near 
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sea (12 ground water, 2 spring water and 2 sea water) with a con- 
sideration of seasonal change. The salt contents of ground water 
and spring water in Chungmoon and Daijung areas but two to five 
times higher than those of the north-north-western area of Cheju. 
The ratio of CVHCO3 of which the range is from 1.63 to 4.83 indi- 
cates the possibility of sea water intrusion. But fresh waters of the 
survey areas seemed to have good quality for drinking because 
chloride contents were in the range of 7-50 ppm. The tritium con- 
tents of ground and spring waters were lower (0.02 - 12.9 TU) than 
those in Cheju-shi, Soguipo-shi and the eastern Cheju (8 - 20 TU). 
Some of these ground water showing the lowest tritium contents 
indicate the old age and different water resources from others, be- 
cause most rain water percolates under ground very quickly due to 
its permeable nature of strata. The survey areas are believed to 
have plenty of ground water resources. But the safety water level 
exists below the sea Jevel and the aquifer layer is not thick. There- 
fore, monitoring of ground water should be initiated as soon as 
possible for the sea water contamination. (author). 


18565 (LA-12030-PR) Water quality in the vicinity of Fen- 
ton Hill, 1987 and 1988: Progress report. Purtymun, W.D.; 
Ferenbaugh, R.W.; Maes, M.N.; Williams, M.C. Los Alamos Na- 
tional Lab., NM (USA). Mar 1991. 32p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. Order 
Number DE91009847. Source: OSTI; NTIS; GPO Dep. 

Water-quality data have been collected since 1974 from estab- 
lished surface- and ground-water stations at, and in the vicinity of, 
Fenton Hill (site of the Laboratory’s Hot Dry Rock Geothermal 
Project). The site is located on the southwest edge of the Valles 
Caldera in the Jemez Mountains. To determine the chemical quality 
of water, data were collected in 1987 and 1988 from 13 surface- 
water stations and 19 ground-water stations. The classification of 
the water quality is made on the basis of predominated ions and 
total dissolved solids. There are four classifications of surface wa- 
ter (sodium and chloride, calcium and bicarbonate, calcium and 
sulfate, and sodium and bicarbonate) and three classifications of 
ground water (sodium and chloride, calcium and bicarbonate, and 
sodium and bicarbonate). Variations in the chemical quality of the 
surface and ground water in 1987 and 1988 are apparent when 
data are compared with each other and with previous analyses. 
These variations are not considered significant, as they are in the 
range of normal seasonal changes. Cumulative production since 
1976 from the supply well at Fenton Hill has been about 63 x 10° 
gal, with a decline in the water level of the well of about 14 ft, or 
about 1.4 ft/yr. The aquifer penetrated by the well is still capable of 
reliable supply to the site for a number of years, based on past 
production. The quality of water from the well has deteriorated 
slightly; however, the water quality is in compliance with drinking 
water standards. The effects of discharge from the storage ponds 
into an adjacent canyon have been monitored by trace metal anal- 
yses of vegetation and soil. The study indicates minimal effects, 
which will be undetectable in a few years if there are no further re- 
leases of effluents into the canyon. 19 refs., 6 figs., 3 tabs. 


18566 (ORNL/TM—10352) Treatment studies at the Process 
Waste Treatment Piant at Oak Ridge National Laboratory. 
Robinson, S.M.; Begovich, J.M. Oak Ridge National Lab., TN 
(USA). Mar 1991. 159p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. Order Number 
DE91010444. Source: OSTI; NTIS; INIS; GPO Dep. 

Precipitation and ion-exchange methods are being developed to 
decontaminate Oak Ridge National Laboratory process wastewa- 
ters containing small amounts of ®°Sr and 1°7Cs while minimizing 
waste generation. Many potential processes have been examined 
in laboratory-scale screening tests. Based on these data, five pro- 
cess flowsheets were developed and are being evaluated under 
pilot- and full-scale operating conditions. Improvements in the exist- 
ing treatment system based on this study have resulted in a 66 vol 
% reduction in waste generation. 19 refs., 26 figs., 45 tabs. 


18567 Water treatment method. Martin, F.S.; Silver, G.L. To 
Dept. of Energy. 2 Feb 1990. USA Patent patent application 7- 
473,794. 17p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC04-76DP00053. Order Number DE91011588. 
Source: OSTI; NTIS; GPO Dep. 
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A method for reducing the concentration of many undesirable 
metals dissolved in contaminated water, such as waste water. The 
method involves uniformly reacting the contaminated water with an 
excess amount of solid particulate calcium sulfite to insolubilize the 
undesirable metal ions, followed by removal thereof and of the un- 
reacted calcium sulfite. 1 tab. 


18568 (PNL-7483) Ecological evaluation of proposed dis- 
charge of dredged material from Oakland Harbor into ocean 
waters (Phase 2 of -42-foot project). Word, J.Q. (Battelle Marine 
Research Lab., Sequim, WA (USA)); Ward, J.A.; Strand, J.A.; 
Kohn, N.P.; Squires, A.L. Pacific Northwest Lab., Richland, WA 
(USA). Sep 1990. 410p. Sponsored by Department of Defense, 
Washington, DC (USA); USDOE, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91011771. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Army Corps of Engineers (USACE), San Francisco Dis- 
trict, was authorized by the Water Resources Development Act of 
1986 to deepen and widen the navigation channels of Inner and 
Outer Oakland Harbor, California, to accommodate modern deep- 
draft vessels. The recommended plan consists of deepening the 
harbor channels trom the presently authorized water depth of —35 
ft mean lower low water (MLLW) to —42 ft MLLW and supplying 
the harbor with adequate turning basins and berthing areas. Off- 
shore ocean disposal of the dredged sediment is being considered, 
provided there is no evident of harmful ecological effects. It harmful 
ecological effects are not evident then the appropriate certifications 
from state environmental quality agencies and concurrence from 
the Environmental Protection Agency can be obtained to allow 
disposal of sediment. To help provide the scientific basis for deter- 
mining whether Oakland Harbor sediments are suitable for offshore 
disposal, the Battelle/Marine Sciences Laboratory (MSL) collected 
sediment cores from 23 stations in Inner and Outer Oakland Har- 
bor, evaluated these sediment cores geologically, performed 
chemical analyses for selected contaminants in sediments, con- 
ducted a series of solid phase toxicity tests with four sensitive 
marine invertebrates and assessed the bioaccumulation potential of 
sediment-associated contaminants in the tissues of Macoma Na- 
suta. 43 rets., 26 figs., 61 tabs. 


18569 (PNL-7487) Comparison of MAGIC and Diatom paie- 
olimnological model hindcasts of lakewater acidification in the 
Adirondack region of New York. Sullivan, T.J. (E and S Environ- 
mental Chemistry, Corvallis, OR (USA)); Bernert, J.A.; Eliers, J.M.; 
Jenne, E.A.; Cosby, B.J.; Charles, D.F.; Selle, A.R. Pacific North- 
west Lab., Richland, WA (USA). Mar 1991. 127p. Sponsored by 
Environmental Protection Agency, Washington, DC (USA). DOE 
Contract ACO6-76RL01830. Order Number DE91010125. Source: 
OSTI; NTIS; GPO Dep. 

Thirty-three lakes that had been statistically selected as part of 
the US Environmental Protection Agency's Eastern Lake Survey 
and Direct Delayed Response Project (DDRP) were used to com- 
pare the MAGIC (watershed) and Diatom (paleolimnological) 
models. The study lakes represented a well-defined group of 
Adirondack lakes, each larger than 4 ha in area and having acid- 
neutralizing capacity (ANC) <400 yweq L~-'. The study first 
compared current and pre-industrial (before 1850) pH and ANC es- 
timates from Diatom and MAGIC as they were calibrated in the 
preceding Paleocological Investigation of Recent Lake Acidification 
(PIRLA) and DDRP studies, respectively. Initially, the comparison 
of hindcasts of pre-industrial chemistry was confounded by sea- 
sonal and methodological differences in lake chemistry data used 
in calibration of the model. Although certain differences proved to 
be of little significance for comparison, MAGIC did predict signifi- 
cantly higher pre-industrial ANC and pH values than did Diatom, 
using calibrations in the preceding studies. Both models suggest 
acidification of low ANC Adirondack region lakes since preindustrial 
times, but differ primarily in that MAGIC inferred greater acidification 
and that acidification has occurred in all lakes in the comparison, 
whereas Diatom inferred that acidification has been restricted to 
low ANC lakes (<about 50 eq L~'). 133 refs., 30 figs., 16 tabs. 


18570 (PNL-7563-HEDR-Rev.1) FY 1991 Task plans for the 
Hantord Environmental Dose Reconstruction Project: Revision 
1. Pacific Northwest Lab., Richland, WA (USA). Apr 1991. 107p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 





AC06-76RL01830. Order Number DE91011074. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The purpose of the Hanford Environmental Dose Reconstruction 
(HEDR) Project is to estimate radiation doses from Hanford Site 
operations since 1944 to populations and individuals. The objec- 
tives of work in Fiscal Year (FY) 1991 are to analyze data and 
models used in Phase 1 and restructure the models to increase 
accuracy and reduce uncertainty in dose estimation capability. 
Databases will be expanded and efforts will begin to determine the 
appropriate scope (space, time, radionuclides, pathways and indi- 
viduals/population groups) and accuracy (level of uncertainty in 
dose estimates) for the project. Project scope and accuracy re- 
quirements, once defined, can be translated into additional model 
and data requirements later in the project. Task plans for FY 1991 
have been prepared based on activities approved by the Technical 
Steering Panel (TSP) in October 1990 and mid-year revisions dis- 
cussed at the TSP planning/budget workshop in February 1991. 
The activities can be divided into two broad categories: (1) model 
and data development and evaluation, (2) project, technical and 
communication support. 3 figs., 1 tab. 


18571 (PNL-7613) Limited site investigation of Landfills 1 
and 4, Fort Lewis, Washington. Last, G.V.; Eddy, P.A.; Airhart, 
S.P.; Olsen, K.R.; Raymond, J.R.; Dahl, D.R. Pacific Northwest 
Lab., Richland, WA (USA). Aug 1990. 504p. Sponsored by Depart- 
ment of Defense, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE9101017S. Source: OSTI; 
NTIS; GPO Dep. 

The information presented in this report was collected during lim- 
ited site investigation activities conducted in the vicinity of Landfills 
1 and 4 at Fort Lewis. The purpose of this work was to provide a 
means of detecting and evaluating the impacts of these inactive 
landfills on ground-water quality and adjacent lands. This effort in- 
cluded the design and construction of ground-water monitoring 
systems for compliance with applicable federal and state regula- 
tions governing Resource Conservation and Recovery Act 
(RCRA)-type landfills. Ground-water samples were collected from 
both existing (1981 and 1984) wells and the newly installed (1988) 
wells. The analytical results from the water samples indicate that 
the ground water in and around Landfill 1 contains limited contami- 
nation. Contaminants may include volatile organic compounds and 
nitrate. The primary concern in the area around Landfill 1 was the 
determination that ground water from two wells may contain cis- 
1,2-dichloroethylene and 1,1,1-trichloroethylene above drinking 
water standards. Nitrate levels in the downgradient wells were 
greater than those in upgradient wells and exceeded drinking water 
standards in some of the less-representative samples. Analyses of 
ground-water samples from wells in and around Landfill 4 indicate 
several contaminants may be present. These include volatile 
organic compounds (principally cis-1,2-dichloroethylene and 1,1,1- 
trichloroethylene), coliform, oil and grease, and perhaps some 
metals (iron and magnesium). The primary concern in the area 
around Landfill 4 was the determination that ground water from five 
wells contained cis-1,2-dichloroethylene and 1,1,1-trichloroethylene 
above drinking water standards. The source of contaminants be- 
neath either landfill cannot yet be identified. Insufficient data exist 
to disprove or confirm either landfill as possible contributors. 19 
refs., 32 figs., 17 tabs. 


18572 


(PNL-7660) Compilation of data to estimate ground- 
water migration potential for constituents in active liquid 
discharges at the Hanford Site. Ames, L.L.; Serne, R.J. Pacific 
Northwest Lab., Richland, WA (USA). Mar 1991. 201p. Sponsored 


by USDOE, Washington, DC (USA). DOE Contract AC06- 
76RLO01830. Order Number DE91011316. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A preliminary characterization of the constituents present in the 
33 liquid waste streams at the US Department of Energy's Hanford 
Site has been completed by Westinghouse Hanford Company. In 
addition, Westinghouse Hanford has summarized the soil charac- 
teristics based on drill logs collected at each site that receives 
these liquid wastes. Literature searches were conducted and avail- 
able Hanford-specific data were tabulated and reviewed. General 
literature on organic chemicals present in the liquid waste streams 
was also reviewed. Using all of this information, Pacific Northwest 
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Laboratory has developed a best estimate of the transport charac- 
teristics (water solubility and soil adsorption properties) for those 
radionuclides and inorganic and organic chemicals identified in the 
various waste streams. We assume that the potential for transport 
is qualified through the four geochemical parameters: solubility, 
distribution coefficient, persistence (radiogenic or biochemical half- 
life), and volatility. Summary tables of these parameters are 
presented for more than 50 inorganic and radioactive species and 
more than 50 organic compounds identified in the liquid waste 
streams. Brief descriptions of the chemical characteristics of Han- 
ford sediments, solubility, and adsorption processes, and of how 
geochemical parameters are used to estimate migration in 
groundwater-sediment environments are also presented. Ground- 
water monitoring data are tabulated for wells neighboring the 
facilities that receive the liquid wastes. 91 refs., 16 figs., 23 tabs. 


18573 (PNL—7662) An evaluation of the chemical, radiolog- 
ical, and ecological conditions of West Lake on the Hantord 
site. Poston, T.M.; Price, K.L.; Newcomer, D.R. Pacific Northwest 
Lab., Richland, WA (USA). Mar 1991. 90p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC06-76RL01830. Order 
Number DE91010646. Source: OSTI; NTIS; INIS; GPO Dep. 

West Lake and its immediate surrounding basin represent a 
unique habitat that is dominated by highly saline water and soil. 
The basin offers a valuable research site for studies of a rare and 
complex wetland area in the desert. This report is an evaluation of 
the chemical, radiological, and ecological conditions at West Lake 
and describes how ground water influences site properties. The 
scope of this evaluation consisted of a sampling program in 1989 
and a review of data from the perspective of assessing the impact 
of Hanford Site operations on the physical, chemical, and ecologi- 
cal conditions of West Lake and its surrounding basin. The water 
level in West Lake fluctuates in relation to changes in the water ta- 
ble. The connection between West Lake and ground water is also 
supported by the presence of 9H and °°Tec in the ground water and 
in the- lake. There are relatively high concentrations of uranium in 
West Lake; the highest concentrations are found in the northern- 
most isolated pool. Analyses of water, sediment, vegetation, and 
soil indicate possible shifts of isotropic ratios that indicate a reduc- 
tion of 5U. Uranium-236 was not detected in West Lake water; its 
presence would indicate neutron-activated 7°5U from fuel 
reprocessing at Hanford. Trace metals are found at elevated con- 
centrations in West Lake. Arsenic, chromium, copper, and zinc 
were found at levels in excess of US Environmental Protection 
Agency water quality criteria. Levels of radiological and chemical 
contamination in the West Lake basin are relatively low. Concen- 
trations of fission isotopes exceed those that could be explained by 
atmospheric fallout, but fall short of action levels for active waste 
management areas. 31 refs., 8 figs., 18 tabs. 


18574 (PNL-7683) Valuation of damages to recreational 
trout fishing in the Upper Northeast due to acidic deposition. 
Englin, J.E.; Cameron, T.A.; Mendelsohn, R.E.; Parsons, G.A.; 
Shankle, S.A. Pacific Northwest Lab., Richland, WA (USA). Apr 
1991. 99p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC06-76RL01830. Order Number DE91012029. Source: 
OSTI; NTIS; GPO Dep. 

This report documents methods used to estimate economic mod- 
els of changes in recreational fishing due to the acidic deposition. 
The analysis was conducted by Pacific Northwest Laboratory (PNL) 
and its subcontractors for the US Environmental Protection Agency 
(EPA) and the US Department of Energy (DOE) in support of the 
National Acidic Precipitation Assessment Program (NAPAP). The 
primary data needed to estimate these models were collected in 
the 1989 Aquatic Based Recreation Survey (ABRS). which was 
jointly funded by the DOE and the EPA's Office of Policy Planning 
and Evaluation. 11 refs., 5 figs., 15 tabs. 


18575 (PNL-SA-17572) Natural radionuclides in groundwe- 
ters trom J-13 well at the Nevada Test Site. Laul, J.C.; Maiti, 
T.C. Pacific Northwest Lab., Richland, WA (USA). Apr 1990. 7p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
ACO06-76RL01830. (CONF-900406-83: 1. international topical 
meeting on high-level radioactive waste management, Las Vegas, 
NV (USA), 8-12 Apr 1990). Order Number DE91011817. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The concentrations of U-238 and Th-232 chain members are ex- 
tremely low in J-13 water, suggesting that their concentrations in 
groundwaters are largely governed by sorption/desorption pro- 
cesses. Relative to radon (gas), uranium, thorium, radium, and 
polonium radionuclides are highly sorbed in a tuffaceous matrix, 
and the retardation factors range from 10? to 105. Uranium, unlike 
Th, is in the +6 state and is soluble as carbonate complex 
(UO2CO3), and the aquifers environment is oxidizing. There is no 
colloidal effect down to <0.10 yum. 15 refs., 1 fig., 2 tabs. 


18576 (PNL-SA-17769) Environmental monitoring and 
surveillance on the Hanford Site, Washington. Gray, R.H. Pa- 
cific Northwest Lab., Richland, WA (USA). May 1990. 24p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01880. (CONF-9005159-2: 7. HMCRI’s national 
RCRA/superfund conference and exhibition, St. Louis, MO (USA), 
2-4 May 1990). Order Number DE91011241. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Environmental monitoring has been an ongoing activity on the 
U.S. Department of Energy's Hanford Site in southeastern Wash- 
ington for over 45 years. Objectives are to detect and assess 
potential impacts of Site operations (nuclear and nonnuciear) on 
air, surface and ground water, foodstuffs, fish, wildlife, soils and 
vegetation. Data from monitoring efforts are used to calculate the 
overall radiological dose to humans working onsite or residing in 
nearby communities. In 1988, measured Hanford Site perimeter 
concentrations of airborne radionuclides were below applicable 
guidelines. Tritium and nitrate continued to be the most wide- 
spread constituents in onsite ground water. Concentrations of 
radionuclides and nonradiological water quality in the Columbia 
River were in compliance with applicable standards. Foodstuffs irri- 
gated with river water downstream of the Site showed levels of 
radionuclides that were similar to those found in foodstuffs from 
control areas. Low levels of '87Cs and ®°Sr in some onsite wildlife 
samples and concentrations of radionuclides found in soils and 
vegetation from onsite and offsite locations were typical of those 
attributable to worldwide fallout. The calculated dose potentially re- 
ceived by a maximally exposed individual in 1988 was similar to 
those calculated for 1985-1987. In addition to monitoring radioac- 
tivity in fish and wildlife, population numbers of key species are 
determined. 32 refs., 4 figs. 


18577 (SAND-—90-0252) The distribution of moisture be- 
neath a two-dimensional surface source: Yucca Mountain Site 
Characterization Project. Martinez, M.J.; McTigue, D.F. Sandia 
National Labs., Albuquerque, NM (USA). Mar 1991. 43p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91010720. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The distribution of moisture beneath a two-dimensional strip 
source is analyzed by applying the quasi-linear approximation. The 
source is described by specifying either the moisture content or the 
infiltration rate. A water table is specified at some depth, D, below 
the surface, the depth varying from shallow to semi-infinite. Numer- 
ical solutions are determined, via the boundary integral equation 
method, as a function of material sorptivity, a, the width of the strip 
source, 2L, and the depth to the water table. The moisture intro- 
duced at the source is broadly spread below the surface when aL 
< 1, for which absorption by capillary forces is dominant over 
gravity-induced flow. Conversely, the distribution becomes finger- 
like along the vertical when al > 1, where gravity is dominant 
over absorption. For a source described by specifying the moisture 
content, the presence of a water table at finite depth influences the 
infiltration through the source when aD is less than about 4; infil- 
tration rates obtained when the water table depth is semi-infinite 
are of sufficient accuracy for greater values of aD. When the 
source is described by a specified infiltration flux, the maximum al- 
lowable value of this flux for which the material beneath the source 
remains unsaturated is determined as a function of nondimensional 
sorptivity and depth to the water table. 30 refs., 16 figs., 2 tabs. 


18578 (SKN-36) Water flow characteristics of rock frac- 
tures. Joensson, Lennart (Lund Univ. (Sweden)). National Board 
for Spent Nuclear Fuel, Stockholm (Sweden). Mar 1990. 65p. Order 
Number DE91627237. Source: OSTI; NTIS (US Sales Only); INIS. 
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This report has been worked out within the project 'Groundwater 
flow and dispersion processes in fractured rock’ supported by the 
National Board for Spent Nuclear Fuel (SKN) in Sweden, dnr 96/ 
85. This project is attached to the safety problems involved in the 
final disposal of spent nuclear fuel. The purpose of the report is to 
give a survey of the knowledge of fracture characteristics and to 
discuss this knowledge in relation to the modelling of flow and dis- 
persion of radioactive substances in the fractures. 


18579 (SNV-3639) Cesium-137 in sediments from the 
Baltic Sea after the Chernobyl accident. Notter, M. National En- 
vironmental Protection Agency, Solna (Sweden). 1989. 35p. (In 
Swedish). Order Number DE91630229. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Chernobyl fallout in April 1986 hit the Swedish Bothnian sea 
coast to a relatively large extent. Extended sampling program to 
follow uptake and mobilization of Cs-137 at different trophic levels 
in the aquatic environment started immediately after the accident. 
This report presents the results from the sediment analyses during 
1986 and 1987. The Cs-137 concentration has increased. Related 
to measurements carried out 1982, the concentration is about 4 
times higher in some regions. (K.A.E.). 


18580 (SNV-3723) Cesium-137 in biota from the Bothnian 
sea after the Chernobyl accident. Notter, M. National Environ- 
mental Protection Agency, Solna (Sweden). 1990. 57p. (In 
Swedish). Order Number DE91630230. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Chernobyl fallout in April 1986 hit the Swedish Bothnian Sea 
coast to a relatively large extent. Extended sampling programs to 
follow uptake and mobilization of Cs-137 at different trophic levels 
in the aquatic environment started immediately after the accident. 
Water, sediment, algae, fish and food organisms for fish have reg- 
ularly been sampled during 1986 and 1988. The highest cesium 
concentration (3400 Ba/m*) in water from the Bothnian sea was 
detected in May-July 1986. Since September 1986 the cesium con- 
centration has been decreasing and was about 500 Bq/m® in 
March-June 1987. During the same period, green algae 
(Cladophora), from early top values at 17000 Ba/kg d.w., have 
rapidly decreased to about 200 Ba/kg d.w. Of the investigated food 
organisms, fish-spawn rapidly got high values (3000 Ba/kg d.w.) of 
cesium. There is also reason to believe that this was the case for 
plankton. The cesium concentration on the other food organisms 
was lower, about (500-1200 Ba/kg d.w.). The decrease was fast 
and already during August 1986 they had relatively low concentra- 
tions (less than 500 Ba/kg d.w.). The cesium metabolism was rapid 
in species that feed on plankton and filtered material from the pela- 
gial, such as mussles and herring. The maximum concentration 
was reached (1000-1500 Ba/kg d.w.) in September 1986. Fish 
species with algae in the nutrient chain (e.g. roach) reached con- 
centrations of about 1000 Ba/kg d.w. and the decrease is slower. 
The accessible cesium for prey fish became relatively good de- 
pending on the high concentrations in fish-spawn. The maximum 
value for the cesium concentration in perch and pike was 2000- 
3000 Ba/kg d.w. and the decrease is slow. From the results trom 
late 1988 the concentration factor (CF) has been calculated for 
several fish species in brackish water. 


18581 (WHC-SA-1158) Use of lysimeters to monitor a san- 
Kary landfill. Wittreich, C.D.; Wilson, C.R. Westinghouse Hanford 
Co., Richland, WA (USA). Mar 1991. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO06-87RL10930. (CONF- 
910794-1: International symposium on lysimetry, Honolulu, HI 
(USA), 23-25 Jul 1991). Order Number DE91010106. Source: 
OSTI; NTIS; GPO Dep. 

A vadose zone monitoring program has been developed using 
basin lysimeters to evaluate the environmental impacts of a sani- 
tary waste landfill. Lysimeter systems, consisting of collection 
basins and collection sumps and risers, will be installed beneath 
the landfill to collect leachate. Leachate chemistry and production 
information will be evaluated using a set of analytical steps to as- 
sess the impact of leachate on ground water quality. 2 refs., 4 figs. 


18582 (Y/SUB-91-YP507C/3) Groundwater quality assess- 
ment for the Chestnut Ridge security pits hazardous-waste 
disposal at the Y-12 Plant, 1990. Oak Ridge Y-12 Plant, TN 





(USA); HSW Environmental Consultants, Inc., Oak Ridge, TN 
(USA). Feb 1991. 145p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840S21400. Order Number 
DE91009907. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of Martin Marietta Energy Systems, Inc. (Energy 
Systems) HSW Environmental Consultants, Inc. (HSW) has pre- 
pared this Groundwater Quality Assessment Report (GWQAR) for 
the Chestnut Ridge Security Pits Hazardous Waste Disposal Unit 
(HWDU) at the Department of Energy’s (DOE) Y-12 Plant in Oak 
Ridge, Tennessee. Assessment monitoring under the Resource 
Conservation and Recovery Act (RCRA) regulations is conducted 
on a quarterly basis and assessment results for each year are 
reported in a GWQAR, as required under subparts 1200-1-11- 
.05(5)(f}4 and 1200-1-11-.05(6)(e)2 of the Rules of Tennessee 
Department of Health and Environment (TDHE), Division of Solid 
Waste Management, Chapter 1200-1-11, Hazardous Waste Man- 
agement. Contained herein are the resuits of the groundwater 
quality assessment program for the 1990 calendar year. 40 refs., 
16 figs., 3 tabs. 


18583 (Y/TS-720) Characterization of contamination along 
the upper reaches of the east fork of Tributary 8 at Burial 
Ground C in Bear Creek Valley. Bogie, M.A. (Oak Ridge National 
Lab., TN (USA)); Turner, R.R.; Easterling, S.D. Oak Ridge Y-12 
Plant, TN (USA). Feb 1991. 127p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC05-840S21400. Order Number 
DE91010659. Source: OSTI; NTIS; GPO Dep. 

A major focus of the Oak Ridge Y-12 Plant Remedial Action Pro- 
gram (RAP) is the identification and remediation of water, soils, 
and sediments contaminated with polychlorinated biphenyis (PCBs) 
as well as other hazardous materials. As part of this program, the 
study described in this report was conducted in order to identify 
and characterize contamination of the water and sediment along 
the upper reaches of the east fork of Tributary 8 of Bear Creek. 
The headwaters of this tributary drain a portion of Bear Creek Val- 
ley Burial Ground C (BG-C) and the upper reaches adjoin the 
southeastern boundary of BG-C; thus, contaminant movement out 
of BG-C and into Tributary 8 is likely. The ific objéctives of this 
study were: to identify the presence of chemical and/or radiological 
contamination in water and sediment of the upper reaches of the 
east fork of Tributary 8 of Bear Creek and its associated seeps; to 
characterize the types and levels of contaminants; to delineate the 
horizontal and vertical extent of PCB contamination in sediments; 
and to provide a data base to be used in the determination of con- 
taminants (especially PCBs) in water or sediment of upper Tributary 
8 exceeding regulatory action limits. 16 refs., 7 figs., 14 tabs. 


18584 (Y/TS—724/P1) Annual report of 1990 groundwater, 
monitoring data for treatment, storage, or disposal facilities at 
the Y-12 plant: Groundwater surface elevations. Early, 1.0. 
(Oak Ridge National Lab., TN (USA)); Switek, J. Oak Ridge Y-12 
Plant, TN (USA); Oak Ridge Nationa! Lab., TN (USA). Feb 1991. 
29p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840S21400. Order Number DE91009906. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of this document is to provide a summary and inter- 
pretation of hydrostatic head measurements obtained from wells 
surrounding the Kerr Hollow Quarry and Chestnut Ridge Sediment 
Disposal Basin sites at the US Department of Energy Y-12 Plant in 
Oak Ridge, Tennessee. Water level observations are presented us- 
ing hydrographs and water table elevation maps based on data 
obtained during calendar year 1990. Generalized, preliminary inter- 
pretation of results are presented. The two sites covered by the 
this report have interim status under the provisions of the Re- 
source Conservation and Recovery Act (RCRA). A subset of the 
wells at each are used for groundwater monitoring purposes under 
the requirements of RCRA. A discussion of the upgradient and 
downgradient directions for each of the sites is included. 18 refs., 
14 figs. 


18585 (Y/TS—724/P2) Annual report of 1990 groundwater 
monitoring data for treatment, storage, or disposal facilities at 
the Y-12 plant: Reporting and statistical evaluation of the sub- 
sequent year (fifth) data. McMahon, L.W. (Oak Ridge Y-12 Plant, 
TN (USA)); Mercier, T.M. Oak Ridge Y-12 Plant, TN (USA); H and 
R Technical Associates, Inc., Oak Ridge, TN (USA). Feb 1991. 
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84p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840S21400. Order Number DE91009904. Source: OSTI; 
NTIS; GPO Dep. 

This report was prepared to meet the annual reporting require- 
ments of the Tennessee Department of Health and Environmental 
(TDHE) Hazardous Waste Management Regulation 1200-1-11- 
.05(6)(e), for monitoring data collected on Resource Conservation 
and Recovery Act wells in place around facilities which are ac- 
corded interim status. The report is presented for the wells around 
Kerr Hollow Quarry and Chestnut Ridge Sediment Disposal Basin, 
two interim status facilities at the Oak Ridge Y-12 plant. This report 
fulfills the two TDHE annual reporting requirements. First, the re- 
sult of CY1990 analysis of groundwater quality (chloride, iron, 
manganese, phenols, sodium, and sulfate concentrations) and indi- 
cators (pH, specific conductance, total organic carbon, and total 
organic halide) are presented. Second, any significant increase in 
indicator parameters (or any significant change in pH) in the com- 
parison of 1990 data for downgradient wells vs 1986 data for 
upgradient wells, or comparison of data for individual wells in 1986 
and 1990 is presented. Significant changes are identified by stu- 
dent's t test, using the TDHE methodology. Kerr Hollow Quarry 
showed a significant decrease in pH, compared to 1986 data. 
Chestnut Ridge Disposal Basin showed a decrease in pH, and an 
increase in conductivity and total organic carbon. 2 figs., 42 tabs. 
(MHB) 
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18586 (BNL-46056) An organizational cultural assessment 
of the Energy Technology Engineering Center. Haber, S.B.; 
Crouch, D.A. Brookhaven National Lab., Upton, NY (USA). Apr 
1991. 63p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. Order Number DE91011711. Source: 
OSTI; NTIS; GPO Dep. 

An Organizational Cultural Assessment (OCA) was performed at 
the Energy Technology Engineering Center (ETEC) by administer- 
ing an Organizational Culture Survey (OCS) that queried 
employees on the subjects of organizational culture, various 
species of communication, employee commitment to ETEC, work 
group cohesion, coordination of work, environmental, safety and 
health concerns, hazardous nature of work, and overall job satis- 
faction. A description of each of the scales used to assess these 
subjects is discussed. The primary purpose of administering the 
survey was to attempt to measure, in a more quantitative and 
objective way the notion of “organizational culture, ” that is, the val- 
ues, attitudes, and beliefs of the individuals working within the 
organization. In particular, those aspects of the working environ- 
ment which are believed to be important influences on the 
operations of a facility and on the safety issues relevant to the or- 
ganization were assessed. In addition, by conducting a survey, a 
broad sampling of the individuais in the organization can be ob- 
tained. This is especially important when the survey is utilized in 
conjunction with an assessment or inspection team which typically 
has only a limited amount of resources to address many issues. 
The OCS provides a broad, but more comprehensive picture of the 
organization by querying a much larger number of individuals than 
could be reached through the assessment team alone. Finally, the 
OCS provides a descriptive profile of the organization at one point 
in time. This profile can then can be used as a baseline point 
against which comparisons of other points in time can be made. 
Such comparisons may prove valuable and would help to assess 
changes in the organizational culture. Comparisons of the profiles 
can also be made across similar facilities. 9 refs., 22 figs., 6 tabs. 


18587 (EGG—10617-2075) Management and research of 
desert tortoises tor the Yucca Mountain Project. Rautenstrauch, 
K.R.; Cox, M.K.; Doerr, T.B.; Green, R.A.; Mueller, J.M.; O'Farrell, 
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T.P.; Rakestraw, D.L. EG and G Energy Measurements, Inc., Las 
Vegas, NV (USA). [1991]. 7p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract ACO8-88NV10617. (CONF-910435-€2: 
2. annual American Nuclear Society (ANS) international high level 
radioactive waste management conference, Las Vegas, NV (USA), 
28 Apr - 3 may 1991). Order Number DE91010765. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A program has been developed for the Yucca Mountain Project 
(YMP) to manage and study the desert tortoise (Gopherus agas- 
sizi), a threatened species that occurs at low densities at Yucca 
Mountain. The goals of this program are to better understand the 
biology and status of the desert tortoise population at Yucca Moun- 
tain, assess impacts on tortoises of site characterization (SC) 
activities, and minimize those impacts. The first steps we took to 
develop this program were to compile the available information on 
tortoise biology at Yucca Mountain, ascertain what information was 
lacking, and identify the potential impacts on tortoises of SC. We 
then developed a technical design for identifying and mitigating di- 
rect and cumulative impacts and providing information on tortoise 
biology. Interrelated studies were developed to achieve these ob- 
jectives. The primary sampling unit for the impact monitoring 
studies is radiomarked tortoises. Three populations of tortoises will 
be sampled: individuals isolated from disturbances (control), indi-' 
viduals near major SC activities (direct effects treatment and 
worst-case cumulative effects treatment), and individuals from 
throughout Yucca Mountain (cumulative effects treatment). Impacts 
will be studied by measuring and comparing survival, reproduction, 
movements, habitat use, health, and diet of these tortoises. A 
habitat quality model also will be developed and the efficacy of mit- 
igation techniques, such as relocating tortoises, will be evaluated. 
29 refs. 


5502 Biochemistry 
Refer also to citation(s) 16468, 17930, 18495, 18607, 18608 


18588 (ANL/PP-65541) Kinetics and energetics of triplet 
energy transfer in reaction centers from Rhodobacter 
sphaeroides 2.4.1. Kolaczhowski, S.V. (Argonne National Lab., IL 
(USA)); Bowman, M.K.; Norris, J.R. Argonne National Lab., IL 
(USA). [1991]. 31p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. Order Number 
DE91011110. Source: OSTI; NTIS; INIS; GPO Dep. 

The triplet energy transfer reaction that generates the first ex- 
cited triplet state of spheroidene, °C, in reaction centers from 
Rhodobacter spheroides has been examined. The formation of 3C 
occurs by two processes; one prompt and at a rate indistinguish- 
able from primary radical pair recombination, and the other with a 
slower, delayed, rate at low temperature, <70K, that eventually 
achieves the prompt rate at higher temperature, >200K. The 
delayed rate of triplet energy transfer is found to depend on a vi- 
brational motion, Ey, = 130cm—', of the spheroidene molecule. 
Consideration of the rates and energetics of the system suggests 
that the prompt and delayed rates of °C formation occur from the 
same transition state. 50 refs., 6 figs., 1 tab. 


18589 


(BNL-46008) Resolution of overlapping bands of 
endonuclease digests. Ribeiro, E.A.; Sutherland, J.C. Brookhaven 
National Lab., Upton, NY (USA). [1991]. 5p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-910351—2: International Electrophoresis Society meeting, 


Washington, DC (USA), 19-21 Mar 1991). 
DE91011721. Source: OSTI; NTIS; GPO Dep. 

Accurate quantitation of the distribution of completely restricted 
DNA in an electrophoretic gel is greatly facilitated by imaging using 
charge-coupled-devices. We describe a method where the quanti- 
tative information is used to obtain more accurate values of the 
lengths of the overlapped daughter fragments in such digests, 
which is based on the fact that the number of molecules of differ- 
ent species produced in the digest is the same. This method is 
demonstrated in the case of a complete digest of T7 DNA using 
Pvu 2 restriction endonuclease. 10 refs., 1 fig., 1 tab. 
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~Number DE91009703. Source: OSTI; NTIS; GPO Dep. 


18590 (CONF-910326-3) On parallel search of DNA 
sequence databases. Guan, Xiaogun; Mann, R.; Mural, R.; Uber- 
bacher, E. Oak Ridge National Lab., TN (USA). [1991]. 7p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From SIAM conference on supercomputing; 
Houston, TX (USA); 22-24 Mar 1991. Order Number DE91011358. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes the development of large scale parallel 
search methods for DNA databases using dynamic programming 
algorithm on an Intel iPCS/860 parallel computer. The performance 
of these methods has been measured and several strategies for 
improving performance are discussed. 6 refs., 2 figs., 2 tabs. 


18591 (DOE/BP/50301-2) Biological manipulation of migra- 
tion rate: The use of advanced photoperiod to accelerate 
smoltification in yearling chinook salmon: Annual report, 
1989. Giorgi, A.E.; Muir, W.D.; Zaugg, W.S.; McCutcheon, S. Na- 
tional Marine Fisheries Service, Seattle, WA (USA). Coastal Zone 
and Estuarine Studies Div. Jan 1991. 41p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract Al79-88BP50301. Order 


esearch was conducted to assess the feasibility of biologically 


, Manipulating physiological development and migratory behavior of 


yearling spring chinook salmon, Oncorhynchus tshawytscha. At 
Dworshak National Fish Hatchery, treatment groups were exposed 
to a vaniety of advanced photoperiod cycles preceding release to 
accelerate smolt development. Physiological development and mi- 
gratory performance were described for all groups. The treatments 
included a 14-week exposure to a 3-month advanced photoperiod 
cycle, an 18-week exposure to a 3-month advanced photoperiod 
cycle, and an 18-week exposure to a 4-month advanced photope- 
riod cycle. Two additional groups, an 18-week exposure to a 
3-month ‘advanced photoperiod and a control equivalent, were 
reared at an elevated water temperature (11°C) for 2 weeks prior 
to release. Results indicated that the treated fish which were the 
most physiologically advanced at release were detected in the 
highest proportion at collector dams and also migrated fastest 
downstream. 26 refs., 10 figs., 5 tabs. 


18592 (DOE/ER/12031-T4) [Starch synthesis in the maize 
endosperm as aftected by starch synthesizing mutants]: An- 
nual report 1985. Wisconsin Univ., Madison, WI (USA). Lab. of 
Genetics. [1985]. 4p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC02-82ER12031. Order Number 
DE91010195. Source: OSTI; NTIS; GPO Dep. 

The goal of this project is to investigate the steps necessary to 
effect starch synthesis in developing endosperms of maize with the 
primary experimental probes being the mutants in which this pro- 
cess is disrupted. The authors have given considerable attention to 
the presence of a soluble enzyme complex which can synthesize 
de novo phospho-oligosaccharides with Gic-1-P and Glc-1,6-bisP 
as substrates. If Glc-1,6-bisP is not present in the reaction mixture, 
it can be synthesized slowly from Gic-1-P, but its presence in the 
reaction mixture markedly accelerates the synthesis of phospho- 
oligosaccharides. The enzyme complex is capable of synthesizing 
Gic-1,6-bisP and Gic when given either Gic-1-P or Gic-6-P as a 
substrate. Gic-1,6-bisP can also be formed from Fru-1,6-bisP. The 
enzyme complex with amylopectin and Gic-1,6-bisP as substrates 
will add Gic-6-P to the nonreducing ends of the amylopectin 
molecules. There is also a starch granule-bound phospho- 
oligosaccharide synthase present in the developing endosperms, 
but it has been less intensively investigated than the soluble form. 
They hypothesize that these enzymes synthesize the primers to 
which the enzymes capable of synthesizing alpha-1,4 glucans add 
glucose molecules and that their ability to utilize Glc-1,6-bisP 
accounts for the phosphate groups esterified to some glucose moi- 
eties of the starch. 


18593 (DOE/ER/13543-5) Soybean ribulose bisphosphate 
carboxylase small subunit: Mechanisms and determinants of 
RNA turnover at the University of Georgia Complex Carbohy- 
drate Research Foundation (UGRF): Annual progress report. 
Meagher, R.B. Georgia Univ., Athens, GA (USA). Complex Carbo- 
hydrate Research Center. Jul 1990. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG09-86ER13543. Order 
Number DE91010618. Source: OSTI; NTIS; GPO Dep. 





The experimental approaches which were used to examine RNA 
turnover outlined in our 1988 proposal are given. The first approach 
evaluates RNA structure in vivo by chemical modification. The sec- 
ond approach investigates molecular physiology by studying light 
regulated changes in rbcS RNA turnover rates. The third approach 
examines the determinants of RNA turnover in transgenic plants by 
searching for a transgenic system to examine light regulated RNA 
turnover. The structure of soybean robcS RNA degradation products 
was studies in transgenic petunia. The fourth approach investigates 
the molecular evolution of RbcS sequences. 8 figs. (FL) 


18594 (DOE/ER/13875-T2) Mechanism of formation of the 
carboxyl of acetate by acetogenic bacteria: Progress report, 
March 25, 1988—March 24, 1991. Ragsdale, S.W. Wisconsin 
Univ., Milwaukee, WI (USA). Dept. of Chemistry. [1991]. 11p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-88ER13875. Order Number DE91012279. Source: OST; 
NTIS; GPO Dep. 

The final steps in acetyl-CoA synthesis are performed by carbon 
monoxide dehydrogenase (CODH), a nickel/iron-sulfur protein. 
Over the past three years, our goal has been to identify the steps 
leading to the formation of the carbonyl group of acetyl-CoA in 
Clostridium thermoaceticum. We have studied an EPR- detectible 
CODH-CO intermediate, called the Ni-Fe-C intermediate. CO, COo, 
and the carboxyl of pyruvate appear to enter the pathway via the 
Ni-Fe-C intermediate which serves as the precurser of the carbonyl 
of acetyl-CoA. Studies of the Ni-Fe-C species by Moessbauer, 
electron nuclear double resonance (ENDOR), and EPR spectro- 
scopies and controlled potential coulometry, have suggested two 
possible structures for this center: a[4Fe-4S] center bonded to a 
nickel complex by a ligand bridge and a [Ni-3Fe-4S] center. The 
CO is proposed to be bound to either the Ni or Fe components of 
the complex. As described in detail below, we have studied each 
step shown and have made progress in elucidating the chemical 
structures and redox properties of the intermediates. It now seems 
likely that the Ni-Fe center which binds CO also is the site at which 
methyl-CODH and acetyl-CODH are formed. In a study of the 
structure and function of the other Fe-S centers in CODH, we have 
characterized a [4Fe-4S] cluster, a [Ni-Fe-C] center, and an iron- 
sulfur center with two oxidation reduction potentials which could be 
the precurser of the Ni-Fe-C species. In collaboration with Lars 
Ljungdahi (Univ. of Georgia), we have determined the complete 
amino acid sequence of CODH. We also have discovered that 
CODH can reduce nitrous oxide to nitrogen at significant rates. 25 
refs., 8 figs. 


18595 (DOE/ER/13903-2) Biosynthesis and assembly of 
cell wall polysaccharides in cereal grasses: Progress report. 
Carpita, N.C. Purdue Univ., Lafayette, IN (USA). Dept. of Botany 
and Plant Pathology. Apr 1991. 5p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG02-88ER13903. Order Number 
DE91010726. Source: OSTI; NTIS; GPO Dep. 

We have just completed the second year of a three-year project 
entitled “Biosynthesis assembly of cell wall polysaccharides in ce- 
real grasses.” We made significant progress on two aspects of cell 
wall synthesis in grasses and greatly refined gas-liquid and high- 
performance liquid chromatographic techniques necessary to iden- 
tity the products of synthesis in vitro and in vivo. First, Dr. David 
Gibeaut, a post-doctoral associate, devised a convenient procedure 
for the enrichment of Golgi membranes by flotation centrifugation 
following initial downward rate-zonal separation. Based on compari- 
son of the IDPase marker enzyme, flotation centrifugation enriched 
the Golgi apparatus almost 7-fold after the initial downward separa- 
tion. This system is now used in our studies of the synthesis in 
vitro of the mixed-linkage 6-D-glucan. Second, Gibeaut and | have 
devised a simple technique to feed radioactive sugars into intact 
growing seedlings and follow incorporation of radioactivity into and 
turnover from specific cell wall polysaccharides. The project has 
also provided a few spin-off projects that have been productive as 
well. First, in collaboration with the group of Prof. Peter Kaufman, 
University of Michigan, we examined changes in cell wall structure 
concomitant with reaction to gravistimulation in the gravisensing 
oat pulvinus. Second, Dr. Gibeaut developed a simple clean-up 
procedure for partially methylated alditol derivatives to remove a 
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large amount of undesirable interfering compounds that confound 
separation of the derivatives by gas-liquid chromatography. 5 refs. 


18596 (DOE/ER/13926-T2) Calcium homeostasis in barley 
aleurone: Final technical report. Jones, R.L. California Univ., 
Berkeley, CA (USA). 21 Feb 1990. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG03-88ER13926. Order 
Number DE91009840. Source: OSTI; NTIS; GPO Dep. 

Under the auspices of the Department of Energy we investigated 
calcium homeostasis in aleurone cells of barley. This investigation 
was initiated to explore the role played by extracellular Ca®* in gib- 
berellic acid (GA)-induced synthesis and secretion of hydrolases in 
the aleurone layer. We have focused our attention on four topics 
that relate to the role of Ca** in regulating the synthesis of a- 
amylase. First, we determined the stoichiometry of Ca** binding to 
the two principal classes of barley a-amylase and examined some 
of the biochemical and physical properties of the native and Ca?+- 
depleted forms of the enzyme. Second, since a-amylase is a Ca** 
containing metalloenzyme that binds one atom of Ca** per 
molecule, we developed methods to determine the concentration of 
Ca?** in the cytosol of the aleurone cell. We developed a technique 
for introducing Ca**-sensitive dyes into aleurone protoplasts that 
allows the measurement of Ca?* in both cytosol and endoplasmic 
reticulum (ER). Third, because the results of our Ca** measure- 
ments showed higher levels of Ca®* in the ER than in the cytosol, 
we examined Ca‘* transport into the ER of control and GA-treated 
aleurone tissue. And fourth, we applied the technique of patch- 
clamping to the barley aleurone protoplast to examine ion transport 
at the plasma membrane. Our results with the patch-clamp tech- 
nique established the presence of K* channels in the plasma 
membrane of the aleurone protoplast, and they showed that this 
cell is ideally suited for the application of this methodology for 
studying ion transport. 34 refs. 


18597 (DOE/ER/13970-5) Carbank and the complex carbo- 
hydrate structure database: Progress . Albersheim, P. 
Georgia Univ., Athens, GA (USA). Complex Carbohydrate 
Research Center. Feb 1991. 228p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG09-88ER13970. Order Number 
DE91009872. Source: OSTI; National Energy Software Center 
(software packages only), Argonne National Laboratory, 9800 
South Cass Avenue, Argonne, IL 60439. Order documentation 
without complete package trom NTIS; GPO Dep. 

Contains diskettes (6). 

The Complex Carbohydrate Structure Database (CCSD), an IBM 
PC-compatible computerized database, and CarbBank, the data- 
base management system were created to provide a structure and 
citation information system to meet the needs of persons interested 
in complex carbohydrates. CCSD and CarbBank, which were initi- 
ated by an international body of carbohydrate scientists, have been 
in development since 1986 and have been commercially available 
since 1989. We propose to continue developing CarbBank- 
associated software, to continue building the CCSD, and to make 
the software available as part of larger database efforts adminis- 
trated by the National Center for Biotechnology Information (NCBI) 
and by Chemical Abstracts Service (CAS). We intend to create a 
completely open format for the CCSD and portable, well- 
documented program modules that will ultimately be available to 
academic and commercial groups interested in creating computer 
programs that access CCSD data. The CCSD and CarbBank will 
also be made compatible with several additional computer environ- 
ments. The CCSD is expected to grow from its present 3888 
records to over 20,000 records. It is our goal to ensure that 
CarbBank plays a key role in managing carbohydrate structure in- 
formation in the global biotechnology arena. 53 refs., 2 figs., 1 tab. 


18598 (DOE/ER/60621—4) Repair of UV damaged DNA, 
genes and proteins of yeast and human: Progress report, 
November 1, 1990—April 15, 1991. Prakash, L. Rochester Univ., 
NY (USA). School of Medicine and Dentistry. Apr 1991. 7p. Spon- 
sored by USDOE, Washingtor, DC (USA). DOE Contract 
FG02-88ER60621. Order Number DE91012170. Source: OSTI: 
NTIS; GPO Dep. 

Our objectives are to determine the molecular mechanism of the 
incision step of excision repair of ultraviolet (UV) light damaged 
DNA in eukaryotic organisms, using the yeast Saccharomyces 
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cerevisiae as a model system, as well as studying the human ho- 
mologs of yeast excision repair and postreplication repair proteins. 
In addition to its single-stranded DNA-dependent A TPase and 
DNA helicase activities, we have found that RAD3 protein also 
possesses DNA-RNA helicase activity, and that like RAD3, the 
Schizosaccharomyces pombe RAD3 homolog, rhp3*, is an essen- 
tial gene. We have overexpressed the human RAD3 homolog, 
ERCC2, in yeast to facilitate its purification. The RAD10 protein 
was purified to homogeneity and shown to bind DNA. ERCC3y, the 
yeast homolog of the human ERCC-3/XP-B gene, has been se- 
quenced and shown to be essential for viability. The Drosophila 
and human homologs of RAD6, required for postreplication repair 
and UV induced mutagenesis, were shown to complement the rad6 
A mutation of yeast. Since defective DNA repair and enhanced 
neoplasia characterize several human genetic diseases, and repair 
proteins are highly conserved between yeast and man, a thorough 
understanding of the molecular mechanisms of DNA repir in yeast 
should provide a better understanding of the causes of carcinogen- 
esis. 


18599 (DOE/ER/6098S—-1) Phylogenetic relationships 
among subsurtace microorganisms: Progress report, [June 
1990—March 1991]. Nierzwicki-Bauer, S.A. Rensselaer Polytechnic 
Inst., Troy, NY (USA). [1991]. 10p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG02-90ER60989. Order Number 
DE91009838. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the progress made from 6/90-3/91 to- 
ward completion of our project, “Phylogenetic Relationships among 
subsurface microorganisms. 16S rRNA was sequenced, and based 
on the sequence the SMCC isolates were assigned to preliminary 
groups. Microorganisms were obtained at various depths at the Sa- 
vannah River Site, including the Surface (0 m), Congaree (91 m), 
and Middendorf (244 m, 259 m, 265 m). Sequence data from four 
isolates from the Congaree formation indicate these microorgan- 
isms can be divided into Pseudomonas spp. or Acinetobacter spp. 
Three 16S rRNA probes were synthesized based on sequence 
data. The synthesized probes were tested through in situ hybridiza- 
tion. Optimal conditions for in situ hybridization were determined. 
Because stability of RNA-DNA hybrids is dependent on hybridiza- 
tion stringency, related organisms can be differentiated using a 
single probe under different strigencies. The results of these hy- 
bridizations agree with results obtained by Balkwill and Reeves 
using restriction fragment length polymorphism analysis. The RNA 
content of a cell reflects its metabolic state. Cells which are 
starved for four days are not detectable with the homologous 16S 
rRNA probe. However, within 15 minutes of refeeding, detectable 
rRNA appeared. This suggests that organisms which are unde- 
tectable in environmental samples due to starvation may be 
detectable after addition of nutrients. Stepwise addition of specific 
nutrients could indicate which nutrients are rate limiting for growth. 
Preliminary experiments with soil samples from the Hanford Site 
indicate indigenous microorganisms can be detected by oligionu- 
cleotide probes. Further, using multiple probes based on universal 
sequences increases the number of organisms detected. Double 
label experiments, using a rhodamine-labelled oligionucleotide 
probe with free coumarin succinimidy! ester will allow simultaneous 
detection of total bacteria and specific 16S rRNA containing bacte- 
ria. 4 tabs. (MHB) 


18600 (IS-T-1522) Cross-linking and modification of cy- 
tochrome c with redox-active metal complexes. Lukes, A. Ames 
Lab., IA (USA). 2 May 1991. 68p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-7405-ENG-82. Order Number 
DE91012023. Source: OSTI; NTIS; GPO Dep. 

This thesis consists of two parts. The first part shows that a 
redox-active trinuclear metal cluster may be used as a cross-linking 
reagent for proteins. Electron transfer is observed in the protein 
oligomers. The second part involves labelling the cysteine residue 
of baker's yeast cytochrome c¢ with chloromercuriferrocene. 
Chloromercuriferrocene reacts with cytochrome c in two interesting 
ways. Symmetrization produces two products; two proteins cross- 
linked with mercury and diferrocenyimercury. Simple substitution of 
FeHgCl onto the protein followed by the addition of a proton by 
electrophilic substitution affords ferrocene and the mercuric chlo- 
ride modified protein. 16 refs., 3 figs. 
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18601 (LBL-30136) Fluorescence spectroscopy of excita- 
tion transfer in Photosystem 1. Mukerji, |. Lawrence Berkeley 
Lab., CA (USA). Dec 1990. 140p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC03-76SF00098. Order Number 
DE91011867. Source: OSTI; NTIS; GPO Dep. 

This thesis centers on the study of excitation transfer in a photo- 
synthetic antenna array. The spectroscopic properties of two 
pigment-protein complexes were investigated. These complexes, 
isolated from higher plants, display an unusual temperature depen- 
dent fluorescence behavior. The author have chosen to study this 
fluorescence behavior with respect to energy transfer to the reac- 
tion center and in an isolated intact antenna preparation. A 
Photosystem 1 complex, PSI-200, was isolated from spinach. We 
have characterized this system by both steady state and time- 
resolved fluorescence spectroscopy. Fluorescence polarization 
measurements indicate that this emission arises from pigments 
which absorb in the long wavelength region of the spectrum and 
comprise a relatively small portion of the antenna population. Com- 
parison of spectral characteristics were made with a PSI complex 
isolated from the thermophilic cyanobacterium, Synechococcus, sp. 
To address the role of Chi b in stimulating long wavelength fluores- 
cence and the temperature dependence of the system, we have 
studied the energy transfer dynamics in an antenna complex, LHC- 
| isolated from PSI-200. Kinetic measurements indicate that initially 
absorbed excitation is rapidly redistributed to longer wavelength 
emitting pigments within 40 ps. The temperature dependence of 
F685 results from increased back transfer from long wavelength 
emitters to F685. We suggest that changes in excitation transfer 
between the various emitting species and a non-radiative fluores- 
cence quenching mechanism account for the temperature 
dependence of the system. 144 refs., 50 figs., 3 tabs. 


18602 Enzyme electrochemcial sensor electrode. Rishpon, 
J.; Zawodzinski, T.A.; Gottesfeld, S. To Dept. of Energy. 11 Dec 
1989. USA Patent patent application 7-448,475. 17p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
Order Number DE91011653. Source: OSTI; NTIS; GPO Dep. 

An electrochemical sensor electrode is formed from an electronic 
conductor coated with a casting solution containing a perfluorosul- 
fonic acid ionomer and a selected enzyme. The selected enzyme 
catalyzes a reaction between a predetermined substance in a solu- 
tion and oxygen to form an electrochemically active compound that 
is detected at the electronic conductor. The resulting perfluorosul- 
fonic acid polymer provides a stable matrix for the enzyme for long 
lived enzyme activity, wherein only thin coatings are required on 
the metal conductor. The polymer also advantageously repels inter- 
fering substances from contacting the enzyme and contains 
quantities of oxygen to maintain a sensing capability during 
conditions of oxygen depletion in the sample. In one particular em- 
bodiment, glucose oxidase is mixed with the perfluorosultonic acid 
ionomer to form an electrode for glucose detection. 3 figs. 


18603 Vacuum deposition of non-protein materials for use 
in antibody detection assays. Barrick, C.W.; Clarke, S.M.; 
Nordin, C.W. To Dept. of Energy. 2 Feb 1990. USA Patent patent 
application 7-473,792. 27p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC04-76DP03533. Order Number 
DE91011590. Source: OSTI; NTIS; GPO Dep. 

An apparatus and method for detecting antibodies specific to 
non-protein antigens. The apparatus is an immunological plate con- 
taining a plurality of plastic projections coated with a non-protein 
material. Assays utilizing the plate are capable of stabilizing the 
non-protein antigens with detection levels for antibodies specific to 
the antigens on a nanogram level. A screening assay with the 
apparatus allows for early detection of exposure to non-protein ma- 
terials. 10 figs. 


18604 (PNL-7667) Field calibration of soilcore micro- 
cosms for evaluating fate and effects of genetically 
engineered microorganisms in terrestrial ecosystems. Bolton, 
H. Jr.; Fredrickson, J.K.; Bentjen, S.A.; Workman, D.J.; Li, S.W.; 
Thomas, J.M. Pacific Northwest Lab., Richland, WA (USA). Apr 
1991. 84p. Sponsored by Environmental Protection Agency, Wash- 
ington, DC (USA). DOE Contract ACO6-76RL01830. Order Number 
DE91011258. Source: OSTI; NTIS; GPO Dep. 





Pacific Northwest Laboratory compared intact soil-core micro- 
cosms and the field for ecosystem structural and functional 
properties after the introduction of a model genetically engineered 
microorganism (GEM). This project used two distinct microbial 
types as model GEMs, Gram-negative Pseudomonas sp. RC1, 
which was an aggressive root colonizer, and Gram-positive Strep- 
tomyces lividans TK24. The model GEMs were added to surface 
soil in separate studies, with RC1 studied throughout the growth of 
winter wheat (Triticum aestivum), while TK24 was studied through- 
out a ten month period. Also, RC1 was used in studies conducted 
during two consecutive field seasons (1988 to 1990) to determine 
how year-to-year field variability influenced the calibration of micro- 
cosms with the field. The main conclusions of this research were 
that intact soil-core microcosms can be useful to simulate the field 
for studies of microbial fate and effects on ecosystem structural 
and functional properties. In general, microcosms in the growth 
chamber, which simulated average field variations, were similar to 
the field for most parameters or differences could be attributed to 
the great extremes in temperature that occurred in the field 
compared to the microcosms. Better controls of environmental vari- 
ables including temperature and moisture will be necessary to 
more closely simulate the field for future use of microcosms for risk 
assessment. 126 refs., 13 figs., 12 tabs. 
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18605 (DOE/PC/89902-T4) Molecular biological enhance- 
ment of coal biodesulturization: Seventh quarterly technical 
progress report. Litchfield, J.H. (Battelle, Columbus, OH (USA)); 
Fry, |.; Wyza, R.E.; Paimer, D.T.; Zupancic, T.J.; Conkle, H.N.; 
Delgado, O.; Chakravanty, L.; Tuovinen, O.H. Battelle, Columbus, 
OH (USA). 14 Mar 1991. 14p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC22-89PC89902. Order Number 
DE91010539. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to produce one or more microor- 
ganisms capable of removing the organic and inorganic sulfur in 
coal. The specific technical objectives of the project are to: Clone 
and characterize the genes encoding the enzymes of the 4S path- 
way (sulfoxide/sulfone/sulfonate/sulfate) for release of organic 
sultur from coal; Return multiple copies of genes to the original 
host to enhance the biodesulfurization activity of that organism; 
Transfer this pathway into a fast-growing chemolithotrophic bac- 
terium; and Conduct a batch-mode optimization/analysis of 
scale-up variables. The following work was accomplished during 
the 7th Quarterly Report Period by Battelle. ALA and SDP cultures 
have been analyzed for DBT metabolism. Several Pseudomonas 
and Thiobacillus strains were acquired during the quarter; these in- 
cluded host strains, and organisms containing broad host range 
vectors and a transposon. A broad-host range promoter probe vec- 
tor is under construction. pTFI91 has been restriction mapped and 
cloned into the broad host range vector pDSK519. Preliminary 
electroporation studies with T. ferrooxidans have been completed. 
Confirmation that the mercuric reductase gene is present in the T. 
ferrooxidans strain DSM5083 was obtained by Southern blot analy- 
sis. A broad host range plasmid library is now being prepared. 
Results are presented. 2 figs. 2 tabs. 


18606 (DOE/PC/90176-T12) Genetic engineering of sultur- 
degrading Sulfolobus: Technical report, September 1, 
1990—November 30, 1990. Ho, N.W.Y. (Purdue Univ., Lafayette, 
IN (USA). Lab. of Renewable Resources Engineering). Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (USA). 
[1990]. 5p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG22-90PC90176. Order Number DE91010511. Source: 
OSTI; NTIS; GPO Dep. 

Recent studies have shown that some microorganisms can play 
a significant role in removing the sulfur compounds from coal. 
Sulfolobus acidocaldarius is one such microorganism. Some mi- 
croorganisms can remove only organic sulfur from coal, other can 
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remove only inorganic sulfur from coal, but S. acidocaldarius 
seems to be able to remove both the organic and the inorganic 
sulfur from coal. Furthermore, S. acidocaldarius has been shown to 
be able to use the sulfur and carbon derived from coal as its sole 
carbon and energy source for growth. These properties make this 
microorganism unique for coal desulfurization. This project is aimed 
at applying recombinant DNA techniques to improve the capability 
of S. acidocaldarius for coal desulfurization, which includes making 
it the host for housing foreign genes that encode the most effective 
enzymes for coal desulfurization. Since there is no established vec- 
tors and procedures for introducing vectors into S. acidocaldarius 
and related microorganisms, the immediate goal is to establish a 
gene cloning system for this species. During the present quarter, 
the authors have studied a few systems which can be used as the 
potential selection mechanism for the selection of the desired 
transformants. In addition, they also analyzed the extracellular pro- 
teins from S. acidocaldarius as well as other potential organic 
sulfur removing species and also managed to obtain most strains 
and plasmids that are needed for this work. Results to date are 
given. 1 tab. 


18607 (LA-UR-91-1372) The human genome project. Bell, 
G.|. Los Alamos National Lab., NM (USA). Jun 1991. 4p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910617S—1: Supercomputing USA/Pacific 
‘91, Santa Clara, CA (USA), 19-21 Jun 1991). Order Number 
DE91011418. Source: OSTI; NTIS; GPO Dep. 

The Human Genome Project will obtain high-resolution genetic 
and physical maps of each human chromosome and, somewhat 
later, of the complete nucleotide uence of the deoxyribonucleic 
acid (DNA) in a human cell. The faik will begin with an extended 
introduction to explain the Project to nonbiologists and to show that 
map construction and sequence determination require extensive 
computation in order to determine the correct order of the mapped 
entities and to provide estimates of uncertainty. Computational 
analysis of the sequence data will become an increasingly impor- 
tant part of the project, and some computational challenges are 
described. 5 refs. 


5505 Metabolism 
Refer also to citation(s) 18426, 18527, 18857, 18916 


18608 (DOE/ER/60495-T1) Metal metabolism and adapte- 
tion in the polychaete, Neanthes arenaceodentata: Final 
technical report. Jenkins, K.D. California State Univ., Long Beach, 
CA (USA). Molecular Ecology Inst. [1991]. 4p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG03-86ER60495. 
Order Number DE91011218. Source: OSTI; NTIS; GPO Dep. 

In this project we studied the mechanisms of trace metal bioac- 
cumulation, metabolism, toxicity and tolerance in an isogenetic 
Strain of the errant polychaete Neanthes arenaceodentata. This 
work focused on Zn and Cd which served as model essential and 
nonessential metals respectively. Laboratory studies made use of 
metal-chelate buffer systems to precisely contro! metal speciation 
and bioavailability. In initial studies we examined the relationships 
between Cd speciation and Cd bioaccumulation and subcellular 
compartmentalization. 


18609 (LBL-29970) Comparison of three physiologically- 
based pharmacokinetic models of benzene disposition. Bois, 
F.Y.; Woodruff, T.J.; Spear, R.C. Lawrence Berkeley Lab., CA 
(USA). 21 Dec 1990. 23p. Sponsored by USDOE, Washington, DC 
(USA); National Inst. of Environmental Health Sciences, Research 
Triangle Park, NC (USA). DOE Contract AC03-76SF00098. 
GRANT P42ES04705. Order Number DE91010237. Source: OSTI; 
NTIS; GPO Dep. 

We assess the goodness of fit of three physiologically-based 
models of benzene pharmacokinetics to experimental data in 
Fischer-344 rats. These models were independently developed and 
published. Large differences in the quality of the fit are observed. 
In addition, the parameter values leading to acceptable fits are 
spread over the entire range of physiologically plausible values and 
can be quite different from average or standard values. On the 
other hand, choosing standard values for the parameters does not 
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ensure good predictions of all tissue levels. These results empha- 
size the difficulty of a rigorous calibration of physiological models, 
and the need for further research in this area. For risk assessment 
purposes, simpler models, making equivalent use of the crucial 
data, are probably preferable. 29 refs., 6 figs., 2 tabs. 


5506 Medicine 


Refer also to citation(s) 16401, 16440, 16441, 16442, 18846, 
18860, 18873, 18875, 18877, 18882, 18884, 18887 


18610 (ALS/TR-90-013) Use of ellipsoidal reflectors to fo- 
cus shock waves in water in lithotripsy. Mueller, M. (Dornier 
Medizintechnik GmbH, Germering (Germany, F.R.)). Sandia 
National Labs., Albuquerque, NM (USA). 29 Jun 1990. 32p. Trans- 
lated from Biomedizinische Technik; 34: No. 4. 62-72(1989). 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. Order Number DE91011870. Source: OSTI; 
NTIS; GPO Dep. 

A spherical shock wave generated in the first focus of an ellipsoid 
is focused in the second focus after reflection. Shadowgraphs pro- 
vide an impression of the converging process, while the pressure 
field is measured with specialty designed pressure probes having a 
high temporal and spatial resolution. Two different types of reflec- 
tors have been investigated. The first is like a spherical mirror with 
a short focal length, the second is a deep reflector surrounding the 
generation point. Variation of the parameters, size of the reflector, 
and incident shock energy reveal their influence on the focusing 
process and the point of maximal pressure, which in the case of 
deep ellipsoids can deviate from the geometrical focus. Here, non- 
linear propagation effects on the long distances to the focus lead 
to an increase in the size of the focal region. Although these reflec- 
tors utilize much more of the primary shock front, their peak 
pressure of 400 bar is low compared with the shallow reflectors 
with 1200 bar and their small focus. The effect of the deep type on 
kidney stones is however greater. The desintegration process and 
the reaction of the generated cavitation bubbles have been studied 
with a high speed camera. It can be shown that stone splinters do 
not injure the kidney tissue, but liquid jets generated by oscillating 
cavitation bubbles lead to tissue damage. 16 refs., 9 figs. 


18611 (CEA-CONF—10470) Multidetector bone densitome- 
ter for supine lateral vertebral scanning of the lumbar spine. 
Pommet, R. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (FR). Direction des Technologies Avancees); Rizk, P.; 
Jabre, E. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Direction des Technologies Avancees. 1990. 3p. (CONF- 
9010355—: 3. International Symposium on Osteoporosis, 
Copenhague (Denmark), 14-20 Oct 1990). Order Number 
DE91773532. Source: OSTI; NTIS (US Sales Only). 

ORIS-ODX 240 bone densitometer is used to provide the density 
values of large group of women obtaining both frontal and lateral 
projection of the lumbar spine on each of them. This device is the 
prototype of Sophos L-XRA developed by CEA/DAMRI for SOPHA 
MEDICAL. It uses as photon source an X-ray tube with K-edge 
filtration (Neodyme oxide). The multidetector uses 24 Nal (Tl) scin- 
tillators, 24 PM tubes and 24 dual channel analyzers. 


18612 (DOE/ER/60894-2) SPECT assay of radiolabeled 
monoclonal antibodies: Progress report, September 1990—May 
1991. Jaszczak, R.J. Duke Univ. Medical Center, Durham, NC 
(USA). Dept. of Radiology. May 1991. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG05-89ER60894. Order 
Number DE91012158. Source: OSTI; NTIS; INIS; GPO Dep. 

The accurate determination of the biodistribution of radiolabeled 
monocional antibodies (MoAbs) is important for calculation of 
dosimetry and evaluation of pharmacokinetic variables such as 
antibody dose and route of administration. A major long-term ob- 
jective of this proposal is to determine the utility of single photon 
emission computed tomography (SPECT) for quantifying the biodis- 
tribution of monoclonal antibodies labeled with the clinically relevant 
radionuclide iodine-123 (I-123). The pharmacokinetics of |-123 
labeled MoAbs will be determined by the SPECT in non-human pri- 
mates. The errors associated with the SPECT measurements will 
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be assessed with Monte Carlo simulations and by scanning phan- 
toms containing |-123 activity in regions of uniform and nonuniform 
attenuation. The ability of SPECT to quantify I-123 distributions will 
be assessed, and new acquisition geometries and reconstruction 
algorithms for improved quantification will be evaluated. 33 refs. 


18613 (ECN-RX-90-058) Progress in neutron beam devel- 
opment at the HFR Petten (feasibility study for a BNCT 
tacility). Constantine, G. (JRC Petten (Netherlands)); Moss, R.L.; 
Watkins, P.R.D.; Perks, C.A.; Delafield, H.J.; Ross, D.; Voorbraak, 
W.P.; Paardekooper, A.; Freudenreich, W.E.; Stecher-Rasmussen, 
F. Netherlands Energy Research Foundation, Petten (Netherlands). 
Aug 1990. 15p. (CONF-900814—: 7. ASTM-EURATOM symposium 
on reactor dosimetry, Strasbourg (France), 27-31 Aug 1990). Order 
Number DE91625802. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted for publication. 

Boron Neutron Capture Therapy, using intermediate energy neu- 
trons to achieve the deep penetration essential for treating brain 
tumours, can be implemented with a filtered reactor neutron beam. 
This is designed to minimize the mean energy of the neutrons to 
keep proton recoil damage to the scalp within normal tissue toler- 
ance limits whilst delivering the required thermal neutron fluence to 
the tumour over a reasonably short period. This can only be real- 
ized in conjunction with a high power density reactor. At the Joint 
Research Centre Petten an optimized neutron filter is currently be- 
ing built for installation into the HB11 beam tube of the High Fiux 
Reactor HFR. Part of the development leading to this design has 
been an extensive study of broad spectrum, filtered beam perfor- 

ance on the HB7 beam tube facility. A wide range of calculations 
was performed using the Monte Carlo code, MCPN, supported by 
validation experiments in which several filter configuration incorpo- 
rating aluminium, sulphur, liquid argon, titanium and cadmium were 
installed for low power measurements of the neutron fluence rate, 
neutron spectra and beam gamma-ray contamination. The 
measurements were carried out within a successful European col- 
laboration. Evaluations were made of the reactor core edge and 
unfiltered beam spectra, for comparison with MCNP calculations. 
Mukt-foil activation methods and also gamma dose determination in 
the filtered beam using thermo-luminescent detectors were 
performed by the ECN. The Harwell/Birmingham University collabo- 
rators undertook the neutron spectrum measurements in the 
fitered beam. proton recoil spectrometry was used above 30 keV, 
combined with a multi-sphere and BF; chamber response modifi- 
cation technique. Subsequent spectrum adjustment was carried out 
with the SENSAK code. The agreement between the calculated 
and measured spectra has given confidence in the reactor and fil- 
ter modelling methods used to design the HB11 therapy facility. 
(author). 


18614 (EGG-BNCT-8777-Vol.4-No.11) Power burst facility/ 
boron neutron capture therapy program for cancer treatment: 
Volume 4, No. 11. Dorn, R.V. Ill. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Nov 1990. 44p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract AC07-761D01570. Order Number 
DE91010066. Source: OSTI; NTIS; GPO Dep. 

Highlights of the Power Burst Facility/Boron Neutron Capture 
Therapy (PBF/BNCT) Program in November, 1990 are described. 
One of our major projects is support of technological development. 
In this area, progress has been seen in gross boron analysis of bi- 
ological samples, higher purity borocaptate sodium (BSH), planning 
of experiments to investigate BSH biochemistry and oxidation prod- 
ucts, bidding out for an ion microscope to investigate subcellular 
distribution of boron, and reduction of the gamma field in the irradi- 
ation room due to addition of lithiated polyethylene shielding. No 
progress was made on noninvasive boron quantitation, because 
the MRI system used is being upgraded, and the boron MR soft- 
ware must be rewritten. “Brandy” Hoff, a canine patient in the 
Large Animal Model studies, passed her one year physical and 
neurological exam. Three of the last four dogs treated for sponta- 
neous brain tumors are doing well. Researchers at the University 
of Utah are planning human pharmacokinetic studies of BSH. BSH 
and BSS uptake in exemptions of terminal glioblastoma patients 
will be investigated. Layout and planning of tasks to begin PBF/ 
BNCT Program reactor modifications have been initiated. The final 
design review for the bismuth reflector core partition sheet and 





lower orifice plate was completed on November 20, 1990. Agree- 
ments with DOE-ID relating to expenditure of the $13M for the 
PBF/BNCT Program have been reached. A review of the program 
by the National Academy of Science was requested by Admiral 
Watkins and took place in Washington, DC on November 5, 1990. 
This progress report also contains a summary of the 1990 accom- 
plishments within the melanoma project. 2 figs. (MHB) 


18615 (INIS-mf-12812, pp. 44) Medical applications of radi- 
ation chemistry with some reference to ANSTO’s proposed 
medical cyclotron. Lambrecht, R.M. (Australian Nuclear Science 
and Technology Organisation, Lucas Heights (Australia)). Aus- 
tralian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). [1990]. 57p. (CONF-9011194—: 15. AINSE radiation 
chemistry conference, Lucas Heights (Australia), 5 Nov 1990). In 
15th AINSE radiation chemistry conference, 5-7 November, 1990: 
conference handbook (programme, abstracts and general informa- 
tion). Order Number DE91626909. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Abstract only. ANSTO/cyclotrons; ANSTO/research programs; 
RADIATION CHEMISTRY/ansto; RADIATION CHEMISTRY/ 
radiopharmaceuticals; ANSTO; CYCLOTRONS; AUSTRALIA; MEV 
RANGE 10-100; MICRODOSIMETRY; PRECURSOR; RADIO- 
PHARMACEUTICALS 


18616 (INIS-mf—-12812, pp. 11) Radiation chemistry and 
radiotherapy. Martin, R.F. (Peter MacCallum Cancer Institute, Mel- 
bourne, Vic (Australia). Molecular Sciences Group). Australian Inst. 
of Nuclear Science and Engineering, Lucas Heights (Australia). 
[1990]. 57p. (CONF-9011194—: 15. AINSE radiation chemistry con- 
ference, Lucas Heights (Australia), 5 Nov 1990). In 75th AINSE 
radiation chemistry conference, 5-7 November, 1990: conference 
handbook (programme, abstracts and general information). Order 
Number DE91626909. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. NEOPLASMS/radiation chemistry, NEOPLASMS/ 
radiotherapy; BIOLOGICAL RADIATION EFFECTS; DOSIME- 
TRY; IONIZING RADIATIONS; NEOPLASMS; RADIOTHERAPY; 
OPTIMIZATION; RADIOPROTECTIVE SUBSTANCES; RA- 
DIOSENSITIZERS 


18617 (INIS-SU-230) 8. conference of X-ray technicians 
and radiologiss of the Ukrainian SSr: Summaries of reports. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989 514p. (in Russian). (CONF-8909413-: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This volume contains abstract of the eight conference of X-ray 
technicians and radiologists of the Ukrainian SSR. 


18618 (INIS-SU-230, pp. 6-8) State and prospects for de- 
velopment of radiological service in the Ukrainian SSR. Lazar’, 
A.F. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. NUCLEAR MEDICINE/ukrainian ssr; IRRADIATION 
DEVICES; NEOPLASMS; PATIENTS; PUBLIC HEALTH; RADIA- 
TION SOURCES; RADIOPHARMACEUTICALS 


18619 (INIS-SU-230, pp. 12-14) State and problems of de- 
velopment of nuclear diagnosis in pediatrics in the Ukraine. 
Koval’, G.Yu.; Razumeeva, G.!.; Osadchaya, L.|.; Pokotilo, V.A.; 
Gonchar, A.A. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413—: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. NUCLEAR MEDICINE/diagnosis; NUCLEAR 
MEDICINE/ukrainian ssr; CHILDREN; IRRADIATION DEVICES; DI- 
AGNOSIS; PATIENTS 
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18620 (INIS-SU-230, pp. 34-37) Problems of standardiza- 
tion in nuclear diagnosis and radiotherapy. Babij, Ya.S.; Baran, 
L.A.; Koval’skij, A.V.; Sivachenko, T.P.; Yugrinov, O.G. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. STANDARDIZATION/diagnosis; STANDARDIZATION/ 
radiotherapy; NUCLEAR MEDICINE; PLANNING; RADIATION 
ee STANDARDIZATION; DIAGNOSIS; RADIOTHER- 
APY 


18621 (INIS-SU-230, pp. 4-6) State and problems of 
roentgenological service of the Ukrainian SSR. Pozmogov, A..; 
Demin, V.T.; Lysenko, A.V. Ministerstvo Zdravookhraneniya Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413-: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8 Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of ; Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NUCLEAR MEDICINE/ukrainian ssr; DIAGNOSIS; 
DIAGNOSTIC TECHNIQUES; MEDICAL ESTABLISHMENTS; PA- 
TIENTS; RADIOLOGICAL PERSONNEL 


18622 (INIS-SU-230, pp. 14-15) New systematic ap- 
proaches to organization of preventive fluorographic 
examinations of population. Demin, V.T. (and others); Sitnik, 
A.S.; Ladonya, Yu.l. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF- 
8909413—: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of . Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RESPIRATORY SYSTEM DISEASES/diagnosis; 
CARCINOMAS; FLUOROSCOPY; LUNGS; PATIENTS; PHOTO- 
GRAPHIC FILMS; PREVENTIVE MEDICINE; DIAGNOSIS 


18623 (INIS-SU-230, pp. 16-18) Radiobiological aspects of 
primary irradiation of pathological changed tissue in nuclear 
diagnosis. Telichko, F.F. Ministerstvo Zdravookhraneniya Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413-—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conterence of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. PATHOLOGICAL CHANGES/diagnosis; TISSUES/ 
pathological changes; BIOLOGICAL RADIATION EFFECTS; CELL 
PROLIFERATION; COMPUTERIZED TOMOGRAPHY; CONTRAST 
MEDIA; INTEGRAL DOSES; DIAGNOSIS; PATIENTS; RADIOBI- 
OLOGY; RADIOTHERAPY; TISSUES 


18624 (INIS-SU—230, pp. 38-40) Standardization and choice 
of conditions tor roentgenography. Stepchenko, P.N.; Gusarov, 
V.G.; Tambulatov, E.A.; Vasilenko, V.V. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in 
Russian). (CONF-8909413—: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8 Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of k Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/standardization; 
STANDARDIZATION; ORGANS; PATIENTS; QUALITY CONTROL; 
TISSUES; X-RAY EQUIPMENT 


18625 (INIS-SU-230, pp. 40-41) On standardization of in- 
vestigation in pediatric roentgenopulmonology. Ginzburg, M.A.; 
Gritsenko, T.K.; Belaya, L.M. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413-—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
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Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OST!; NTIS (US Sales Only); INIS. 

Short note. DIAGNOS!S/biomedical radiography; DIAGNOSIS/ 
tomography; RESPIRATORY SYSTEM DISEASES/diagnosis; 
CHILDREN; DIAGNOSIS; TOMOGRAPHY; LUNGS; PATIENTS; 
STANDARDIZATION; TUBERCULOSIS 


18626 (INIS-SU-—230, pp. 42-43) Organization and problems 
of standardization of roentgenoendoscopic and cytological in- 
vestigations of lungs and mediastinum. Rodzaevskij, S.A.; 
Klapchuk, A.G.; Babij, Ya.S.; Gul’ko, S.I.; Tuganova, T.N.; 
Kishkovskij, N.Eh. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413—: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source. OSTI; NTIS (US 
Sales Only); INIS. 

Short note. DIAGNOS!S/biomedical radiography; DIAGNOSIS/ 
cytological techniques; NEOPLASMS/diagnosis; BIOPSY; DIAG- 
NOSIS; LUNGS; MEDIASTINUM; MORPHOLOGICAL CHANGES; 
NEOPLASMS; PATIENTS 


18627 (INIS-SU-230, pp. 44-46) Standardization of X-ray 
examination of abdominal cavity organs in patients with recur- 
rences of large intestine cancer. Ostapenko, T.A.; Pedchenko, 
K.Ya. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. DIAGNOS!S/biomedical radiography; DIAGNOSIS/ 
tomography; CONTRAST MEDIA; DIAGNOSIS; TOMOGRAPHY; 
LARGE INTESTINE; NEOPLASMS; PATIENTS; SURGERY 


18628 (INIS-SU-230, pp. 46-48) Algorithm of nuclear diag- 
nosis of kidney tumors. Grabovetskij, S.A.; Pasechnik, P.I. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413—: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8 Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. NEOPLASMS/diagnosis; BIOMEDICAL RADIOGRA- 
PHY; COMPUTERIZED TOMOGRAPHY; KIDNEYS; NEOPLASMS; 
DIAGNOSIS; PATIENTS; ULTRASONOGRAPHY 


18629 (INIS-SU-230, pp. 48-50) On standardization of pri- 
mary double contrast of large intestine. Kradinov, A.l.; 
Stepchenko, P.N.; Gusarov, V.G.; Tambulatov, E.A. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (in Russian). (CONF-8909413-—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DIAGNOS!S/biomedical radiography; DIAGNOSIS/ 
contrast media; NEOPLASMS/diagnosis; BARIUM SULFATES; Di- 
AGNOSIS; LARGE INTESTINE; NEOPLASMS; PATIENTS 


18630 


(INIS-SU-230, pp. 50-51) On standardization of sys- 
tem and methods of preventive roentgenography of chest 
organs in underground workers of coal mines. Polyak, E.Z. 


(and others); Murzenko, D.I.;  Ivanitskij, S.M. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/chest; DIAGNOSIS/ 
neoplasms; DIAGNOSIS/pneumoconioses; CHEST; DIAGNOSIS; 
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NEOPLASMS; PNEUMOCONIOSES; LUNGS; MINERS; PA- 
TIENTS 


18631 (INIS-SU-230, pp. 52-53) Algorithm in use of nuclear 
methods for differential diagnosis of pelvis tumors of inexact 
localization in women. Polyak, M.S.; Berko, A.T.; Gubenko, V.V. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413—: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8. Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. DIAGNOS|S/biomedical radiography; DIAGNOSIS/ 
ultrasonography; CARCINOMAS; DIAGNOSIS; ULTRASONOGRA- 
PHY; FEMALE GENITALS; PATIENTS; UROGENITAL SYSTEM 
DISEASES 


18632 (INIS-SU-230, pp. 55-57) Possibilities and limits of 
radiodiagnosis of early forms of oncologic diseases. Petrova, 
I.S.; Pozmogov, A.|. Ministerstvo Zdravookhraneniya Ukrainskoj 
(SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF- 


* 8909413-: 8. conference of x-ray technicians and radiologists of 


the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/diagnosis; BIOLOGICAL LOCALIZA- 
TION; BIOMEDICAL RADIOGRAPHY; NEOPLASMS; DIAGNOSIS; 
PATIENTS 


18633 (INIS-SU-230, pp. 57-58) Early morphological and 
functional radiodiagnosis of commissures and commissural 
diseases in dispensary examination of miners. Katrashchuk, 
G.K. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. PATHOLOGICAL CHANGES/diagnosis; ABDOMEN; 
BIOLOGICAL FUNCTIONS; CHEST; FLUOROSCOPY; MINERS; 
MORPHOLOGICAL CHANGES; DIAGNOSIS; PATIENTS; PHOTO- 
GRAPHIC FILMS 


18634 (INIS-SU-230, pp. 59-60) Roentgenological charac 
teristics of breath function disorders in coal miners in dust 
lung diseases. Shkondin, L.A. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 5144p. (In Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8 Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BREATH/biomedical radiography; BIOLOGICAL 
FUNCTIONS; BREATH; DIAGNOSIS; DUSTS; MINERS; PA- 
TIENTS; RESPIRATORY SYSTEM DISEASES 


18635 (INIS-SU-230, pp. 61-63) Clinical radiodiagnosis and 
forecasting in chronic bronchitis. Chernorotov, V.A.; Kradinova, 
S.A. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BRONCHITIS/diagnosis; BIOLOGICAL FUNCTIONS; 
BIOMEDICAL RADIOGRAPHY; BRONCHI; BRONCHITIS; DIAG- 
NOSIS; LUNGS; PATIENTS; TOMOGRAPHY 


18636 (INIS-SU-230, pp. 63-65) Possibilities of noninvasive 
radiodiagnosis of ischemic heart disease. Lagunova, L.I.; 
Volkov, V.I.; Tselujko, V.I.; Volodos’, N.L. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in 
Russian). (CONF-8909413-: 8. conference of x-ray technicians 





and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8 Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CALCIUM COMPOUNDS/coronaries; CALCIUM 
COMPOUNDS/diagnosis; BIOMEDICAL RADIOGRAPHY; CORO- 
NARIES; DIAGNOSIS; ISCHEMIA; METABOLIC DISEASES; 
PATIENTS; TELEVISION 


18637 (INIS-SU-230, pp. 65-67) Radiodiagnosis of thymo- 
megaly in children of the first life year. Tkachenko, Yu.P.; 
Voloshin, N.A. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413—: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. THYMUS/biomedical radiography; CHILDREN; DIAG- 
NOSIS; IMMUNITY; PATIENTS; SIZE; THYMUS 


18638 (INIS-SU-230, pp. 67-69) Roentgenological and mor- 
phological comparisons in hypoplasia of lungs and chronic 
nonspecific pneumonia in children. Pojda, Z.S.; Kizimenko, V.M. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8 Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. PATHOLOGICAL CHANGES/diagnosis; PNEUMO- 
NiA/morphological changes; BIOMEDICAL RADIOGRAPHY; 
BRONCHI; CHILDREN; LUNGS; DIAGNOSIS; PATIENTS; PNEU- 
MONIA 


18639 (INIS-SU-230, pp. 70-71) Modified method of bron- 
chography in children. Bogolepova, O.A.; Lavrushenkova, Z.A.; 
Nekrasova, N.N. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413-: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/bronchi; BRONCHI; 
CHILDREN; CONTRAST MEDIA; PATIENTS 


18640 (INIS-SU-230, pp. 71-72) Usage of large picture fluo- 
rography in diagnosis of chest diseases. Bogolepova, O.A.; 
Lavrushenkova, Z.A.; Nekrasova, N.N. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in 
Russian). (CONF-8909413—: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8 Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RESPIRATORY SYSTEM DISEASES/diagnosis; 
FLUOROSCOPY; LUNGS; PATIENTS; PHOTOGRAPHIC FILMS; 
PREVENTIVE MEDICINE; DIAGNOSIS 


18641 (INIS-SU-230, pp. 73-74) On the problem of intorma- 
tlon content of fluorographic examinations. Zayats, O.P. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (In Russian). (CONF-8909413-—: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8 Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. DIAGNOSIS/fluoroscopy; ABDOMEN; BIOLOGICAL 
FUNCTIONS; CHEST; DIAGNOSIS; FLUOROSCOPY; MiIN- 
ERS; PATHOLOGICAL CHANGES; PATIENTS; PHOTOGRAPHIC 
FILMS 


18642 


(INIS-SU-230, pp. 74-76) Possibilities of diagnostic 
polyposition fluorography of lungs. Kaminskij, Ya.l.; Nersesyan, 
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O.N.; Mikheeva, N.B. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF- 
8909413—: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. FLUOROSCOPY /lungs; RESPIRATORY SYSTEM 
DISEASES/diagnosis; CARCINOMAS; FLUOROSCOPY; LUNGS; 
IMAGES; PATIENTS; PHOTOGRAPHIC FILMS; DIAGNOSIS 


18643 (INIS-SU-230, pp. 76-77) Radiodiagnosis of tumor- 
like neoplasms of larynx. Pasal'skij, V.S.; lvanitskij, S.M. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8. Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. PATHOLOGICAL CHANGES/diagnosis; BIOMED- 
ICAL RADIOGRAPHY; LARYNX; DIAGNOSIS; PATIENTS; 
TOMOGRAPHY 


18644 (INIS-SU-230, pp. 78-79) Computer determination of 
peripheric lung cancer stage according to clinical and 
roentgenological data. Babij, Ya.S.; Kondratskij, N.N.; Kosenko, 
N.A.; Gul’ko, S.1.; Tkachenko, S.V. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413-—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CARCINOMAS/diagnosis; BIOMEDICAL RADIOGRA- 
PHY; CARCINOMAS; DIAGNOSIS; COMPUTER CALCULATIONS; 
DATA PROCESSING; ERRORS; PATIENTS; RESPIRATORY SYS- 
TEM DISEASES 


18645 (INIS-SU-230, pp. 79-81) Radiodiagnosis of pul 
monary complications in nonthorax trauma. Bajrak, V.G. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8. Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. LUNGS/pathological ch PATHOLOGICAL 
CHANGES/diagnosis; ABDOMEN; BIOMEDICAL RADIOGRAPHY; 
HEAD; INJURIES; LUNGS; DIAGNOSIS; PATIENTS; PELVIS 


18646 (INIS-SU-230, pp. 81-83) Roentgenotetragraphy of 
breath with functional tests. Gladkij, A.V. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of . Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RESPIRATORY SYSTEM DISEASES/diagnosis; 
BIOASSAY; BIOLOGICAL FUNCTIONS; BIOMEDICAL RA- 
DIOGRAPHY; BREATH; CARCINOMAS; LUNGS; PATIENTS; 
DIAGNOSIS 


18647 (INIS-SU-230, pp. 83-84) Radiodiagnosis of pneumo- 
nie with leukemia. Goncharov, V.G.; Burykh, S.K. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OST!; NTIS (US Sales Only); INIS. 

Short note. PNEUMONIA/diagnosis; BIOMEDICAL RADIOGRA- 
PHY; LEUKEMIA; LUNGS; PATIENTS; PNEUMONIA; DIAGNOSIS 


ERA Vol.16,No.7 423 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5506 Medicine 


18648 (INIS-SU-230, pp. 84-85) Roentgenological features 
of lung tuberculosis in persons with accompanying allergic 
diseases. Kovalenko, T.P.; Pukhlik, B.M.; Matsera, V.L. Minister- 
stvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 
1989. 514p: (In Russian). (CONF-8909413—: 8. conference of x-ray 
technicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TUBERCULOSIS/diagnosis; ALLERGY; BIOMEDI- 
CAL RADIOGRAPHY; LUNGS; PATIENTS; TUBERCULOSIS; 
DIAGNOSIS 


18649 (INIS-SU-230, pp. 85-86) X-ray examination of chest 
cavity in diagnosis of acute pancreatitis. Lashevker, V.M.; 
Dekhtyar’, A.L.; Michurin, V.F. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). 
(CONF-8909413-: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/respiratory system; 
DIAGNOSIS/endocrine diseases; DIAGNOSIS/pancreas; CHEST; 
DIAGNOSIS; PANCREAS; PATIENTS 


18650 (INIS-SU-230, pp. 87-88) Radiodiagnosis of lung 
carcinoma in patients with tuberculosis. Murzenko, D.1.; 
Sidorova, M.S. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CARCINOMAS/diagnosis; BIOMEDICAL RADIOG- 
RAPHY; CARCINOMAS; DIAGNOSIS; LUNGS; PATIENTS; 
RESPIRATORY SYSTEM DISEASES; TOMOGRAPHY; TUBER- 
CULOSIS 


18651 (INIS-SU-230, pp. 89-90) State of pulmonary ventile- 
tion in patients with chronic nonspecific diseases of the lungs 
according to the data of tomo-respiratory test. Myagkov, A.P.; 
Sementsov, A.S.; Savhcenko, N.N.; Mikhajlov, A.V. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). in 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RESPIRATORY SYSTEM DISEASES/diagnosis; 
BIOASSAY; FLUOROSCOPY; LUNGS; PATIENTS; PHOTO- 
GRAPHIC FILMS; RESPIRATION; DIAGNOSIS; TOMOGRAPHY 


18652 (INIS-SU--230, pp. 91-93) Experience on compliation 
of code disease history for computer diagnosis of occupe- 
tional lung diseases of dust etiology in worker of coal mines. 
Sokolik, L.I.; Gusach, Yu.P. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. OCCUPATIONAL DISEASES/diagnosis; BIOMEDI- 
CAL RADIOGRAPHY; BRONCHITIS; DUSTS; MINERS; 
DIAGNOSIS; PATIENTS; PNEUMOCONIOSES 


18653 (INIS-SU-230, pp. 93-95) Results of late clinical x- 
ray examination of the course of pneumoconioses in miners. 
Sokolik, L.I.; Shkondin, A.N.; Shumakov, A.V.; Gusach, Yu.P.; Us- 
acheva, L.V. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. 
conterence of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
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reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

' Short note. PNEUMOCONIOSES/diagnosis; BIOMEDICAL 
RADIOGRAPHY; MEDICAL EXAMINATIONS; MINERS; OC- 
CUPATIONAL DISEASES; PATIENTS; PNEUMOCONIOSES; 
DIAGNOSIS 


18654 (INIS-SU-230, pp. 95-96) On the errors of diagnosis 
of lung tuberculosis in fluoroscopy. Stepchenko, N.B. Minister- 
stvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 
1989. 514p. (In Russian). (CONF-8909413—: 8. conference of x-ray 
technicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DIAGNOSI|S/errors; TUBERCULOS!S/diagnosis; DI- 
AGNOSIS; ERRORS; FLUOROSCOPY; LUNGS; PATIENTS; 
PHOTOGRAPHIC FILMS; TUBERCULOSIS 


18655 (INIS-SU-230, pp. 96-98) Quantitative roentgenologi- 
cal evaluation of treatment efficacy of malignant tumors and 
other diseases of lungs and mediastinum. Sycheva, T.V.; 
Mel'nik, V.M.;  Il'nitskij, V.Yu.; Kanevskij, V.A. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/chest; RADIO- 
THERAPY /carcinomas; RADIOTHERAPY/efficiency; BIOLOGICAL 
EFFECTS; CHEST; CHEMOTHERAPY; LUNGS; MEDIASTINUM; 
PATIENTS; RADIOTHERAPY; CARCINOMAS; EFFICIENCY; RES- 
PIRATORY SYSTEM DISEASES 


18656 (INIS-SU-230, pp. 98-100) Nuclear diagnosis of thy- 
roid diseases. Fesenko, V.P.; Kulinich, M.I.; Prokopenko, O.P.; 
Zaikin, A.V.; Babalich, A.K. Ministerstvo Zdravookhraneniya Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). 
(CONF-8909413-—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DIAGNOS!S/biomedical radiography; DIAGNOSIS/ 
scintiscanning; DIAGNOSI|S/ultrasonography; GOITER/diagnosis; 
DIAGNOSIS; SCINTISCANNING; ULTRASONOGRAPHY; GOITER; 
LYMPH NODES; PATIENTS; THYROID; THYROID HORMONES 


18657 (INIS-SU-230, pp. 100-102) Positive electro- 
roentgenography in diagnosis of dust lung diseases. 
Shumakov, A.V. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 


PNEUMOCONIOSES/diagnosis; 
RADIOGRAPHY; ELECTRIC CURRENTS; LUNGS; MINERS; PA- 
TIENTS; PNEUMOCONIOSES; DIAGNOSIS 


BIOMEDICAL 


18658 (INIS-SU-230, pp. 102-104) Calculation method of ta- 
ble diagnosis of breast diseases. Shumakov, A.G.; Krakhmaleva, 
L.P. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 
Short note. NEOPLASMS/diagnosis; BIOMEDICAL RADIOG- 
RAPHY; DIAGRAMS; MAMMARY GLANDS; NEOPLASMS; 
DIAGNOSIS; PATIENTS; SYMPTOMS 





18659 (INIS-SU-230, pp. 104-106) Radiodiagnosis of 
insufficiency of digestive system sphincter. Shpontak, A.S. Min- 
isterstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 
1989. 514p. (In Russian). (CONF-8909413—: 8. conference of x-ray 
technicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR); 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DIGESTIVE SYSTEM  DISEASES/diagnosis; 
BIOMEDICAL RADIOGRAPHY; DIAGNOSIS; GASTROINTESTI- 
NAL TRACT; PATIENTS; SYMPTOMS 


18660 (INIS-SU-230, pp. 106-108) Role of x-ray examina- 
tion in revealing the reasons for dysphagy before and after 
selective proximal vagotomy. Kradinov, A.|.; Shalabasov, B.A.; 
Chirva, V.I.; Chemodurova, N.T.; Prokopenko, O.P. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (in Russian). (CONF-8909413-: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. PATHOLOGICAL CHANGES/diagnosis; BIOLOGI- 
CAL FUNCTIONS; BIOMEDICAL RADIOGRAPHY; DIAGNOSIS; 
PATIENTS; SMALL INTESTINE; SURGERY; ULCERS; VAGUS 


18661 (INIS-SU-230, pp. 111-113) Angiographic diagnosis 
of early forms of adrenal tumors. Yugrinov, O.G.; Eremenko, 
V.N.; Komissarenko, |.V. Ministerstvo Zdravookhraneniya Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/diagnosis; ADRENAL GLANDS; 
BIOMEDICAL RADIOGRAPHY; NEOPLASMS; DIAGNOSIS; PA- 
TIENTS; VEINS 


18662 (INIS-SU-230, pp. 108-110) Radiodiagnosis of 
duodenum ulcer diseases complicated by stenosis and pene- 
tration. Polyak, E.Z.; Momot, N.V. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413-: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ULCERS/diagnosis; BIOLOGICAL FUNCTIONS; 
BIOMEDICAL RADIOGRAPHY; CONTRAST MEDIA; PATIENTS; 
SIDE EFFECTS; SMALL INTESTINE; SURGERY; ULCERS; DIAG- 
NOSIS 


18663 


(INIS-SU-230, pp. 110-111) Transdrain roentgenodia- 
peutic of cicatrizant strictures of main bile ducts. Khizhnyak, 
V.V.; Domanskij, B.V.; Shpontak, A.S. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in 
Russian). (CONF-8909413-: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8. Conference of X-ray technicians and radiologists of the 


Ukrainian SSR: Summaries of reports. Order 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/biliary tract; PA- 
TIENTS; SURGERY; THERAPY 


18664 (INIS-SU-230, pp. 113-115) Roentgenoendoscopic 
and morphological diagnosis of early cancer of large intestine. 
Kikot’, V.A. (and others); Chernyj, V.A.; Didenko, V.N. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/diagnosis; BIOMEDICAL RADIOGRA- 
PHY; BIOPSY; CONTRAST MEDIA; LARGE INTESTINE; 


Number 
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MORPHOLOGICAL CHANGES; NEOPLASMS; DIAGNOSIS; PA- 
TIENTS 


18665 (INIS-SU—230, pp. 115-118) Role of nuclear methods 
in ‘diagnosis of extroorgan neoplasms of small pelvis. 
Kononenko, N.G.; Bakhtiyarova, V.I.; Levkovskaya, L.Yu.; Shu- 
makova, L.A.; Eremenko, V.N. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8 Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/diagnosis; BIOMEDICAL RADIOGRA- 
PHY; BLOOD VESSELS; COMPUTERIZED TOMOGRAPHY; 
NEOPLASMS; DIAGNOSIS; PATIENTS; PELVIS; ULTRASONOG- 
RAPHY 


18666 (INIS-SU-—230, pp. 118-120) Comprehensive noninva- 
sive nuclear diagnosis of volume pathology of pelvis 
localization. Rogozhin, V.A. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413-: 8. conference of x-ray technicians_and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8 Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/diagnosis; BIOMEDICAL RADIOGRA- 
PHY; MAN; NEOPLASMS; DIAGNOSIS; PATIENTS/ PELVIS; 
SCINTISCANNING; THERMOGRAPHY; TOMOGRAPH 


18667 (INIS-SU-230, pp. 120-121) Clinical radiodiagnosis 
of functional and structural changes in large intestine in 
children with constipations and tactics of its treatment. Kon- 
dratskij, N.N.; Chernienko, Yu.L.; Takoeva, T.I.; Pokotilo, V.A.; 
Kolesnikova, A.N. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-—: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. DIGESTIVE SYSTEM DISEASES/diagnosis; LARGE 
INTESTINE/biomedical radiography; BIOLOGICAL FUNCTIONS; 
CHILDREN; CONSTIPATION; CONTRAST MEDIA; DIAGNOSIS; 
MEDICAL EXAMINATIONS; PATIENTS; THERAPY 


18668 (INIS-SU-230, pp. 122-123) Roentgenological criteria 
for selection of children with vesicoureteral reflux for conser- 
vative treatment. Tereshchenko, A.V.; Il’in, S.A.; Sejmivskij, D.A. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413-—: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8. Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. URETERS/biomedical radiography; UROGENI- 
TAL SYSTEM DISEASES/diagnosis; ANATOMY; BIOLOGICAL 
FUNCTIONS; CHILDREN; PATIENTS; THERAPY; URETERS; DI- 
AGNOSIS 


18669 (INIS-SU-230, pp. 127-130) Comparative evaluation 
of information content of methods of nuclear diagnosis of kid- 
ney diseases. Yazykov, A.S.;  Telichko, F.F. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (in Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. UROGENITAL SYSTEM DISEASES/diagnosis; 
BIOMEDICAL RADIOGRAPHY; COMPUTERIZED TOMOGRA- 
PHY; ELECTRIC CURRENTS; KIDNEYS; MORPHOLOGICAL 
CHANGES; PATIENTS; ULTRASONOGRAPHY; DIAGNOSIS 
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18670 (INIS-SU-230, pp. 130-131) Rational use of X-ray ex- 
aminations of rectum and colon at polyclinic. Bidkova, L.M.; 
Kokhanova, G.A.; Shilkina, V.V.; Kovalenko, T.P.; Okaevich, N.V. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (In Russian). (CONF-8909413-: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8. Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/iarge _ intestine; 
BIOMEDICAL RADIOGRAPHY/rectum; DIGESTIVE SYSTEM DIS- 
EASES/diagnosis; RECTUM; CONTRAST MEDIA; DIAGNOSIS; 
DRUGS; PATIENTS 


18671 (INIS-SU-230, pp. 131-133) X-ray examination in re- 
constructive biliodigestive anastomosis with implantation of 
artificial biovalve. Bodrov, A.O.; Skibe, V.V.; Trepet, S.O.; Moro- 
zova, A.A. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Conference of X-ray 
technicians and radiologists of the Ukrainian SSR; Summaries of 
reports. Order Number DE91003096.~Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ARTIFICIAL ORGANS/biomedical radiography; ARTI- 
FICIAL ORGANS/implants; IMPLANTS; BILIARY TRACT; 
CONTRAST MEDIA; PATIENTS; SMALL INTESTINE 


18672 (INIS-SU-230, pp. 133-135) Peculiarities of urgent 
radiodiagnosis of thoracoabdomen injuries and wounds. 
Butvin, G.K. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In & Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/wounds; ABDOMEN; 
WOUNDS; CHEST; DIAGNOSIS; PATIENTS 


18673 (INIS-SU-230, pp. 136-137) Roentgenodiagnosis of 
acute pancreatitis and its forms. Velikij, F.L.; Zelengurova, 1.V. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8. Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/pancreas; EN- 
DOCRINE DISEASES/diagnosis; PANCREAS; DIGESTIVE 
SYSTEM DISEASES; DIAGNOSIS; PATIENTS; SYMPTOMS 


18674 (INIS-SU-230, pp. 138-139) Noninvasive dynamic X- 
ray kymography of the heart in diagnosis of disorders of 
contractile and tonic myocardium function. Vetoshchuk, V.I. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (In Russian). (CONF-8909413—: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8 Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BIOLOGICAL FUNCTIONS/diagnosis; BIOMEDICAL 
RADIOGRAPHY/myocardium; DIAGNOSIS; MYOCARDIUM; CAR- 
DIOVASCULAR DISEASES; PATIENTS; RADIATION DOSES 


18675 (INIS-SU-230, pp. 139-142) Diagnosis of malignant 
tumors of ovaries in girls. Gololobov, S.A.; Klochko, P.I.; Shu- 
makova, L.A.; Balitskaya, O.V. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 


Ukrainian SSR: Summaries of _ reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/diagnosis; BIOMEDICAL RADIOGRA- 
PHY; CHILDREN; MEDICAL EXAMINATIONS; NEOPLASMS; 


DIAGNOSIS; OVARIES; PATIENTS 


18676 (INIS-SU-230, pp. 142-143) Standardization of X-ray 
examination in pancreas diseases. Gorshkova, M.G.; Myagkov, 
A.P.; Bondarenko, A.Ya.; Voskobojnik, £.V. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/pancreas; PAN- 
CREAS; CONTRAST MEDIA; DIGESTIVE SYSTEM DISEASES; 
ENDOCRINE DISEASES; PATIENTS 


18677 (INIS-SU-230, pp. 143-145) Methods of colonofiuo- 
rography in revealing large intestine tumors. Dvojris, M.S. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989.,514p. (In Russian). (CONF-8909413-: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8. Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. NEOPLASMS/diagnosis; CONTRAST MEDIA; FLUO- 
ROSCOPY; LARGE INTESTINE; NEOPLASMS; DIAGNOSIS; 
PATIENTS; PHOTOGRAPHIC FILMS 


18678 (INIS-SU-230, pp. 145-147) Assessment of central 
hemodynamics in different clinical and morphological ver- 
sions of chronic glomerulonephritis using nuclear methods. 
Dyadyk, A.l.; Kajzerman, |.A.; Lezova, T.F.; Kamenetskij, A.M.; 
Kondratenko, L.A.; Solov'eva, E.M. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413-—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD CIRCULATION/diagnosis; BLOOD CIRCU- 
LATION/nephritis; ALBUMINS; BIOMEDICAL RADIOGRAPHY; 
DIAGNOSIS; NEPHRITIS; CARDIOVASCULAR SYSTEM; IODINE 
131; PATIENTS; RADIOCARDIOGRAPHY; ULTRASONOGRAPHY 


18679 § (INIS-SU-230, pp. 147-149) Purulent complications 
of surgical interventions upon abdominal organs-diagnostic 
possibilities of computerized tomography. Zheleznov, D.1I.; 
Savechuk, B.D.; Ternovoj, S.K. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 5144p. (In Russian). 
(CONF-8909413-—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ABDOMEN/computerized tomography; ABSCESSES/ 
diagnosis; ABDOMEN; ABSCESSES; DIAGNOSIS; PATIENTS; 
SIDE EFFECTS; SURGERY 


18680 (INIS-SU-230, pp. 149-150) Roentgenological as- 
sessment of functional state of small-large intestinal antireflux 
anastomosis. Zhuchenko, S.P.; Bojko, G.A.; Kostyuk, G.Ya. Minis- 
terstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 
1989. 514p. (In Russian). (CONF-8909413-: 8. conference of x-ray 
technicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/arge _ intestine; 
BIOMEDICAL RADIOGRAPHY/small intestine; BIOLOGICAL 
FUNCTIONS; DIAGNOSIS; PATIENTS; SURGERY 
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18681 (INIS-SU-230, pp. 150-152) Complex approach to 
nuclear diagnosis of focus liver lesions. Zubarev, A.V.; Ter- 
novoj, S.K. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. DIGESTIVE SYSTEM DISEASES/diagnosis; LIVER/ 
computerized tomography; LIVER/ultrasonography; ANGIOMAS; 
CYSTS; DIAGNOSIS; HEPATOMAS; LIVER; ULTRASONOGRA- 
PHY; METASTASES; PATIENTS 


18682 (INIS-SU-230, pp. 152-154) Significance of arteriog- 
raphy lymphography and flebography in diagnosis of 
malignant tumor spreading. Kislitsyn, A.P.; Suzdalev, P.L. Minis- 
terstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 
1989. 514p. (in Russian). (CONF-8909413-: 8. conference of x-ray 
technicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/blood _ vessels; 
BIOMEDICAL RADIOGRAPHY/lymph vessels; METASTASES/ 
diagnosis; BIOLOGICAL LOCALIZATION; CONTRAST MEDIA; 
METASTASES; DIAGNOSIS; NEOPLASMS; PATIENTS 


18683 (INIS-SU-230, pp. 154-155) Comparative evaluation 
of excretory urography and ultrasonic scanning in Wilms tu- 
mor in children. Klochko, P.I.; Kononenko, N.G.; Bur’yanov, A.F.; 
Gadzhiyan, K.Eh. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413—: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. NEOPLASMS/diagnosis; ALGORITHMS; 
BIOMEDICAL RADIOGRAPHY; CHILDREN; COMPARATIVE 
EVALUATIONS; KIDNEYS; NEOPLASMS; DIAGNOSIS; PA- 
TIENTS; ULTRASONOGRAPHY 


18684 (INIS-SU-230, pp. 155-157) Roentgenodiapeutic in 
esophagus patency disorders. Kondratenko, P.N.; Andreeshev, 
S.A.; Myasoedov, S.D.; Razdobud’ko, Yu.M. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ESOPHAGUS /biomedical radiography; 
ESOPHAGUS/pathological changes; ESOPHAGUSAherapy; 
PATHOLOGICAL CHANGESidiagnosis; BIOLOGICAL FUNC- 
TIONS; CONTRAST MEDIA; ESOPHAGUS; THERAPY; 
DIAGNOSIS; PATIENTS; PLASTIC SURGERY 


18685 (INIS-SU-230, pp. 157-158) Possibilities of electro- 
roentgenography in diagnosis of inflammatory of internal 
female genitals diseases. Kostyuchenko, A.N. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (in Russian). (CONF-8909413-: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. INFLAMMATION/diagnosis; BIOMEDICAL RADIOG- 
RAPHY; CONTRAST MEDIA; ELECTRIC CURRENTS; FEMALE 


GENITALS; INFLAMMATION; DIAGNOSIS; PATIENTS; RESOLU- . 


TION 
18686 


(INIS-SU-230, pp. 158-159) Pneumocolonography in 
invagination of intestines in children. Kukuruza, Yu.P. (and oth- 
ers); Lojko, E.E.; Lyudvinskij, Yu.S. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
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(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of ; Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. BIOMEDICAL RADIOGRAPHY/intestines; _ IN- 
TESTINES; CHILDREN; PATHOLOGICAL CHANGES; PATIENTS 


18687 (INIS-SU-230, pp. 159-160) Radiodiagnosis of pan- 
creatic cysts and purulent complications of acute pancreatitis. 
Lashchevker, V.M.; Michurin, V.F.; Potapskij, Yu.P. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/pancreas; DIAGNO- 
SlS/abscesses; DIAGNOSIS/cysts; PANCREAS; DIAGNOSIS; 
ABSCESSES; CYSTS; DIGESTIVE SYSTEM DISEASES; EN- 
DOCRINE DISEASES; PATIENTS; SYMPTOMS 


18688 (INIS-SU-—230, pp. 160-161) Urological complications 
in patients with nonspecific ulcer colitis (roentgenore- 
diological investigation). Man’kovskaya, O.L. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DIAGNOS!S/biomedical radiography: DIAGNOSIS/ 
scintiscanning; UROGENITAL SYSTEM DISEASES/diagnosis; 
BIOLOGICAL FUNCTIONS: DIAGNOSIS; SCINTISCANNING; DI- 
GESTIVE SYSTEM DISEASES; KIDNEYS; LARGE INTESTINE; 
MORPHOLOGICAL CHANGES; PATIENTS; URINARY TRACT 


18689 (INIS-SU-230, pp. 162-164) Clinical and roentgeno- 
logical criteria for assessment of compensatory possibilities 
of the stomach in stenosis and postoperative forecasting. Mo- 
mot, N.V.; Khmelevskij, B.G. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 4989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOLOGICAL FUNCTIONS/diagnosis; BIOMEDICAL 
RADIOGRAPHY/stomach; DIAGNOSIS; STOMACH; DRUGS; 
FORECASTING; PATIENTS; SURGERY 


18690 (INIS-SU-230, pp. 164-166) Significance of complex 
X-ray endoscopic diagnosis in evaluation of rectum lesions in 
nonspecific colitis. Morozova, N.L. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in 
Russian). (CONF-8909413—: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OST!; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY /rectum; DIGESTIVE 
SYSTEM DISEASES/diagnosis; RECTUM; DIAGNOSIS; MEDICAL 
EXAMINATIONS; PATIENTS; ULCERS 


18691 (INIS-SU-230, pp. 168-170) Possibilities of complex 
X-ray examination in diagnosis of extraorgan retroperitoneal 
tumors. Pechenyuk, V.N. Ministerstvo Zdravookhraneniya Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR. Order Number DE91003096. Source: OSTI; NTIS 
(US Sales Only): INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/gastrointestinal tract; 
NEOPLASMS/diagnosis; ABDOMEN; DRUGS; NEOPLASMS; DI- 
AGNOSIS; PATIENTS; TOMOGRAPHY 
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18692 (INIS-SU-230, pp. 171-173) Nuclear diagnosis of ma- 
lignant lymphomas (pathomorphological and roentgenological 
comparisons) extraorgan tumors of pelvis localization. 
Sokolov, V.N.; Denisyuk, S.D. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). 
(CONF-8909413-—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LYMPHOMAS/diagnosis; STOMACH/biomedical ra- 
diography; STOMACH/morphological changes; COMPARATIVE 
EVALUATIONS; LYMPHOMAS; DIAGNOSIS; PATIENTS; STOM- 
ACH; ULCERS 


18693 (INIS-SU-230, pp. 173-174) Possibilities of retro 
grade cholangiopancreatography in early diagnosis of lesions 
of biliopancreatoduodenal zone. Suzdalev, P.L.; Kislitsyn, A.P. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (In Russian). (CONF-8909413—: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8 Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. DIAGNOSIS/digestive system diseases; BILIARY 
TRACT; BIOMEDICAL RADIOGRAPHY; CONTRAST MEDIA; DI- 
AGNOSIS; LIVER; PANCREAS; PATIENTS; SMALL INTESTINE 


18694 (INIS-SU-230, pp. 175-177) Size of revealed tumors 
and morphotunctional changes in duodenum and stomach 
according to roentgenological data in pancreas cancer accom- 
panied by jaundice. Yugov, V.K.; Sidora, V.D.; Malinovskij, V.V. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (In Russian). (CONF-8909413-: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8 Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/small _ intestine; 
BIOMEDICAL RADIOGRAPHY/stomach; NEOPLASMS/diagnosis; 
NEOPLASMS/pancreas; BIOLOGICAL FUNCTIONS; STOMACH; 
CONTRAST MEDIA; JAUNDICE; MORPHOLOGICAL CHANGES; 
NEOPLASMS; DIAGNOSIS; PANCREAS; PATIENTS; SIZE 


18695 (INIS-SU-230, pp. 177-179) Complex roentgenoan- 
giographic examination of the intestines in megadolichocolon. 
Yugrinov, O.G.; Topchij, T.V. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 5144p. (in Russian). 
(CONF-8909413-: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summanes of reports. Order Number 
DE91003096. Source: OSTI; NTIS.(US Sales Only); INIS. 

Short note. CONGENITAL MALFORMATIONS/diagnosis: CON- 
GENITAL MALFORMATIONS/large intestine; LARGE INTESTINE/ 
biomedical radiography; LARGE INTESTINE/blood vessels; DIAG- 
NOSIS; CONTRAST MEDIA; PATIENTS 


18696 (INIS-SU-230, pp. 180-182) Recognizing and difter- 
ential radiodiagnosis of early tumors of locomotor apparatus. 
Susiova, O.Ya. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/skeleton; NEO- 
PLASMS/diagnosis; SKELETON; BONE TISSUES; NEOPLASMs; 
DIAGNOSIS; PATIENTS; TOMOGRAPHY 


18697 


(INIS-SU-230, pp. 182-184) Role of model experi- 
ment in development of early radiodiagnosis of locomotor 
system diseases. Spuzyak, M.|. Ministerstvo Zdravookhraneniya 
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Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conterence of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SKELETAL DISEASES/diagnosis; SKELETON/ 
biomedical radiography; SKELETON/pathological changes; BONE 
TISSUES; PATIENTS; RABBITS; SIMULATION; DIAGNOSIS; 
SKELETON 


18698 (INIS-SU-230, pp. 184-187) Complex diagnosis of 
tumors and tumor-like lesions of skeleton in children. Ro- 
manova, L.R.; Gol’dshmid, B.Ya.; Smakova, M.S. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (in Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/diagnosis; SKELETON/biomedical ra- 
diography; SKELETON/scintiscanning; BONE TISSUES; BUILDUP; 
CHILDREN; MORPHOLOGICAL CHANGES; NEOPLASMS; 
DIAGNOSIS; PATIENTS; PYROPHOSPHATES; RADIOPHARMA- 
CEUTICALS; SKELETON; SCINTISCANNING; TECHNETIUM 99 


18699 (INIS-SU-230, pp. 188-190) Radiodiagnosis of early 
manifestations of functional insufficiency of locomotor appe- 
ratus. Suslova, O.Ya. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF- 
8909413-: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. SKELETAL DISEASES/diagnosis; SKELETON 
biomedical radiography; SKELETON/pathological changes; 
ANATOMY; BIOLOGICAL FUNCTIONS; BONE TISSUES; MAN; 
PATIENTS; DIAGNOSIS; SKELETON 


18700 (INIS-SU-230, pp. 190-192) Optimization of radiodi- 
agnosis of brain trauma. Kamenetskij, M.S.; Kondratenko, V.I.; 
Gubenko, V.V.; Talejsnik, S.L.; Agarkova, I.1.; Bolgova, I.1.; Sarkhil’, 
Rafik. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BONE FRACTURES/diagnosis; BRAIN/biomedical 
radiography; BRAIN/computerized tomography; ALGORITHMS; Di- 
AGNOSIS; BRAIN; CONTRAST MEDIA; PATIENTS; SKULL 


18701 (INIS-SU—230, pp. 192-194) On some new roentgeno- 
logical symptoms of hematogenous osteomyelitis of vertebrae 
in children and juveniles. Sizov, V.A. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in 
Russian). (CONF-8909413-: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/cartilage; BIOMED- 
ICAL RADIOGRAPHY/vertebrae; OSTEOMYELITIS/diagnosis; 
CARTILAGE; VERTEBRAE; CHILDREN; OSTEOMYELITIS; DIAG- 
NOSIS; PATIENTS 


18702 (INIS-SU-230, pp. 195-197) Radiodiagnosis of in- 
juries and diseases of vertebrae ligaments. Polezhaev, V.G. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8. Conference of X-ray technicians 





and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/ligaments; BIOMEDI- 
CAL RADIOGRAPHY/vertebrae; PATHOLOGICAL CHANGES/ 
diagnosis; LIGAMENTS; VERTEBRAE; DIAGNOSIS; PATIENTS; 
SKELETAL DISEASES 


18703 (INIS-SU-—230, pp. 197-199) On information content 
of tomography of internal ear (experimental study). Ve- 
toshchuk, V.I.; Ryzhik, V.N. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. AUDITORY ORGANS/tomography; SENSE ORGANS 
DISEASES/diagnosis; TOMOGRAPHY; PHANTOMS; DIAGNOSIS; 
X-RAY TUBES 


18704 (INIS-SU-230, pp. 199-201) New X-ray methods in 
diagnosis of low jaw diseases. Limarenko, A.L.; Odabash’yan, 
A.L.; Nevertij, Yu.G.; Fisun, V.L. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413-: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/jaw; DIAGNOSIS/ 
neoplasms; DIAGNOSIS/skeletal diseases; JAW; DIAGNOSIS; 


NEOPLASMS; PATIENTS; USES 


18705 (INIS-SU-230, pp. 170-171) Program for computer 
processing of CT-semiotics of extraorgan tumors of pelvis 
localization. Rogozhin, V.A.; Bilyk, V.I. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in 
Russian). (CONF-8909413—: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8 Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. COMPUTERIZED TOMOGRAPHY/data processing; 
DIAGNOSIS/neoplasms; DIAGNOSIS; NEOPLASMS; PATIENTS; 
PELVIS 


18706 (INIS-SU-230, pp. 125-127) Influence of method of 
surgical treatment of nonspecific ulcer colitis on functional 
state of small intestine and hepatobiliary system. Topchij, T.V. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413—: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8 Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/small intestine; SCIN- 
TISCANNING/biliary tract; SCINTISCANNING/liver; BIOLOGICAL 
FUNCTIONS; CONTRAST MEDIA; DIGESTIVE SYSTEM DIS- 
EASES; IODINE 131; LABELLED COMPOUNDS; LIVER 
CELLS; PATIENTS; ROSE BENGAL; SCINTISCANNING; LIVER; 
SURGERY; ULCERS 


18707 (INIS-SU—230, pp. 201-202) Experience on transdural 
epidurography application in diagnosis of protrusio and hernia 
of disks of lumbus vertebral section. Sviridova, L.P. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (in Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. CARTILAGE/biomedical radiography; CARTILAGE/ 
contrast media; PATHOLOGICAL CHANGES/diagnosis; VERTE- 
BRAE/biomedical radiography; VERTEBRAE/contrast media; 
CARTILAGE; DIAGNOSIS; PATIENTS; VERTEBRAE 


18708 (INIS-SU-230, pp. 203-205) Dynamics of X-ray 
changes in allotransplants after bone-plastic operations in pe- 
tients with osteoblastoclastoma. Vedzizhev, G.M.; Okaevich, 
N.V. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BIOLOGICAL REGENERATIONAtransplants; SKELE- 
TAL DISEASES/diagnosis; SKELETAL DISEASES/transpliants; 
TRANSPLANTS; BIOMEDICAL RADIOGRAPHY; BONE TISSUES; 
NEOPLASMS; PATIENTS; PLASTIC SURGERY; DIAGNOSIS; 
SKELETON; TOMOGRAPHY 


18709 (INIS-SU-230, pp. 205-207) Radiodiagnosis of osteo- 
chondrosis in children’s and teen-ager’s age. Kinoshenko, 
Yu.T.; Kramnoj, |.E.; Kusheh, P.I. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SKELETAL DISEASES/diagnosis; VERTEBRAE/ 
biomedical radiography; CHILDREN; PATIENTS; DIAGNOSIS; 
VERTEBRAE 


18710 (INIS-SU-230, pp. 208-210) Standardization of X-ray 
examination methods and forecasting in chondrodysplasie in 
children and juveniles. Koval’, G.Yu.; Sizov, V.A.; Sakhno, T.K. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413—: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8. Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. SKELETAL DISEASES/diagnosis; VERTEBRAE/ 
biomedical radiography; VERTEBRAE/tomography; BONE JOINTS; 
CHILDREN; PATIENTS; DIAGNOSIS; VERTEBRAE; TOMOGRA- 
PHY 


18711 — (INIS-SU-230, pp. 210-211) Peculiarities of clinical 
and roentgenological appearances of bone lesions in primary 
and secondary syphilis period. Lobanovskij, G.|.; Kovaleva, L.N. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413-—: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8. Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. SKELETAL DISEASES/diagnosis; SKELETAL DIS- 
EASES/syphilis; SKELETON/biomedical radiography; PATIENTS; 
DIAGNOSIS; SYPHILIS; SKELETON 


18712  (INIS-SU-230, pp. 212-213) Radiodiagnosis of early 
manifestations of bone growth and forming disorders in le- 
sions and diseases of locomotor apparatus. Naumenko, N.A. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413—: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8. Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. SKELETAL DISEASES/diagnosis; SKELETON/ 
biomedical radiography; SKELETON/growth; CARTILAGE; CHIL- 
DREN; PATIENTS; DIAGNOSIS; SKELETON; GROWTH 
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18713 (INIS-SU-230, pp. 213-215) X-ray examination 
method in etiologic diagnosis of maculodystrophia. Panfilova, 
G.V.; Vedmedenko, L.A.; Shpak, N.E. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In 
Russian). (CONF-8909413—: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). in 8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY pituitary gland; NEO- 
PLASMS/diagnosis; NEOPLASMS/pituitary gland; NEOPLASMS; 
DIAGNOSIS; PATHOLOGICAL CHANGES; PATIENTS; RETINA 


18714 (INIS-SU-230, pp. 215-216) Radiodiagnosis of early 
manifestation of traumatic osteomyelitis. Radchenko, D.P. Min- 
isterstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 
1989. 514p. (In Russian). (CONF-8909413-—: 8. conference of x-ray 
technicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. OSTEOMYELITIS/diagnosis; BIOMEDICAL RADIOG- 
RAPHY; BONE FRACTURES; BONE TISSUES; OSTEOMYELITIS; 
DIAGNOSIS; PATIENTS 


18715 (INIS-SU-230, pp. 217-219) Early roentgenoradionvu- 
clide diagnosis of psoriasis polyarthritis. Spuzyak, M.I.; 
Vasil'ev, AA.; Belyaev, G.M.; Vikman, Ya.Eh. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (in Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RHEUMATIC DISEASES/diagnosis; SKELETON/ 
biomedical radiography; SKELETON/scintiscanning; BUILDUP; PA- 
TIENTS; PSORIASIS; RADIOPHARMACEUTICALS; DIAGNOSIS; 
SKELETON; SCINTISCANNING; TECHNETIUM 99 


18716 
chronic bronchitis and bronchial astma. Naumenko, V.N.; 
Shestopalov, B.A.; Savchenko, N.N.; Mikhajlov, A.V.; Butrij, E.M. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (In Russian). (CONF-8909413-: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8 Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 


der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. ASTHMAddiagnosis; BRONCHITIS/diagnosis; 
ASTHMA; DIAGNOSIS; BIOLOGICAL FUNCTIONS; BIOMEDICAL 
RADIOGRAPHY; BREATH; BRONCHITIS; LUNGS; PATIENTS 


(INIS-SU-230, pp. 234-236) Radiopneumography in 


18717 (INIS-SU-230, pp. 223-225) On standardization of 
X-ray examination of coal miners in combination of pneumo- 
conioses and vibrational disease. Shkondin, A.N. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (in Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. OCCUPATIONAL DISEASES/diagnosis; ARMS; 
BIOMEDICAL RADIOGRAPHY; CHEST; MECHANICAL VIBRA- 
TIONS; MINERS; DIAGNOSIS; PATIENTS; PNEUMOCONIOSES; 
VERTEBRAE 


18718 (INIS-SU-230, pp. 222-223) Anatomo-functional 
changes of temple-low jaw joint in cross deformation of tooth 
rows according to clinical and X-ray examinations. Ukrainskij, 
S.A. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 


430 


reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/jaw; BIOMEDICAL 
RADIOGRAPHY /teeth; ANATOMY; BIOLOGICAL FUNCTIONS; 
JAW; TEETH; BONE JOINTS; DIAGNOSIS; PATIENTS 


18719 (INIS-SU-230, pp. 220-222) Densitometry in assess- 
ment of X-ray symptoms of perinasal cavity diseases. 
Tkachenko, G.D.; Zimoglyadov, A.F. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In 
Russian). (CONF-8909413-: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NOSE/biomedical radiography; SENSE ORGANS 
DISEASES/diagnosis; DENSITOMETERS; IMAGES; INFLAMMA- 
TION; NOSE; OPACITY; PATIENTS; DIAGNOSIS 


18720 (INIS-SU-230, pp. 219-220) Changes of osteocarticu- 
lar system in fluorosis and their early radiodiagnosis. 
Ternovenko, A.A. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413—: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
tachnicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. OCCUPATIONAL DISEASES/diagnosis; SKELETON/ 
biomedical radiography; BONE TISSUES; CHEMICAL INDUSTRY; 
DENSITOMETERS; FLUORINE; DIAGNOSIS; PATIENTS; PER- 
SONNEL; SKELETON 


18721 (INIS-SU-230, pp. 285-287) Roentgenoradiological 
assessment of optimal recovery ways of cranio-cerebral in- 
juries. Sokolov, V.N.; Korol’, A.P.; Kadyr-Zade, N.D.; Denisyuk, 
S.D.; Khomitskaya, T.V.; Kiaunik, L.Eh.; Tsvigovskij, V.M. Minister- 
stvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 
1989. 514p. (In Russian). (CONF-8909413-—: 8. conference of x-ray 
technicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. INJURIES/diagnosis; SKULL/injuries; SKULL/ 
scintiscanning; BIOMEDICAL RADIOGRAPHY; BLOOD FLOW; 
BLOOD VESSELS; BRAIN; INJURIES; DIAGNOSIS; IODINE 131; 
PATIENTS; RADIOPHARMACEUTICALS; SKULL; SCINTISCAN- 
NING 


18722  (INIS-SU-230, pp. 291-292) Complex radiodiagnosis 
of duodeno-gastral refluxes. Bezdenezhnykh, A.|.; Slabodchikov, 
N.E.; Khmilevskij, 1I.M.; Stepanov, Eh.P.; Nesterov, V.G.; 
Mekhtikhanov, Z.S. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF- 
8909413-: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/small intestine; 
BIOMEDICAL RADIOGRAPHY/stomach; SCINTISCANNING/small 
intestine; SCINTISCANNING/stomach; STOMACH; DIAGNOSIS; 
DYNAMIC FUNCTION STUDIES; PATIENTS; RADIOPHARMA- 
CEUTICALS; SCINTISCANNING; TECHNETIUM 99 


18723 (INIS-SU-230, pp. 297-298) Radionuclide assess- 
ment of function of kidney tubules and kidney parenchyma in 
patients with urolithic disease complicated by chronic renal 
insufficiency. Gnatyshchak, E.A. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). 
(CONF-8909413-: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). in 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. SCINTISCANNING/kidneys; BIOLOGICAL FUNC- 
TIONS; DYNAMIC FUNCTION STUDIES; IODINE 131; PATIENTS; 
RADIOPHARMACEUTICALS; SCINTISCANNING; KIDNEYS; 
UROGENITAL SYSTEM DISEASES 


18724 (INIS-SU—230, pp. 299-300) Complex radionuclide 
oxamination of liver diseases. Gnatyshak, E.A.; Pobegajlo, V.M. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413—: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8 Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. SCINTISCANNING/liver; BLOOD PLASMA; CARCI- 
NOEMBRYONIC ANTIGEN; DIAGNOSIS; DYNAMIC FUNCTION 
STUDIES; IODINE 131; NEOPLASMS; PATIENTS; SCINTISCAN- 
NING; LIVER 


18725 (INIS-SU-230, pp. 227-230) Current status, problems 
and prospects of radionuclide diagnosis o. Shishkina, V.V.; 
Slavnov, V.N.; Mechev, D.S. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DIAGNOSIS/nuclear medicine; BIOLOGICAL 
MARKERS; BONE SEEKERS; DIAGNOSIS; MONOCLONAL 
ANTIBODIES; NEOPLASMS; RADIOIMMUNODETECTION; RA- 
DIOPHARMACEUTICALS; SCINTISCANNING 


18726 (INIS-SU-230, pp. 230-232) Dynamic 
esophagoscintigraphy in evaluation of functional state of 
esophagus in patients of gastroenterologic profile. Shishkina, 
V.V.; Grinevich, S.Yu.; Basil’eva, L.l. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in 
Russian). (CONF-8909413—-: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8 Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of _ reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DIGESTIVE SYSTEM  DISEASES/diagnosis; 
ESOPHAGUS /scintiscanning; BILIARY TRACT; BIOLOGICAL 
FUNCTIONS; DIAGNOSIS; ESOPHAGUS; SCINTISCANNING; PA- 
TIENTS; SMALL INTESTINE; STOMACH; TECHNETIUM 99 


18727 (INIS-SU-230, pp. 232-234) Diagnosis of 
Zollinger-Ellison syndrome. Furmanenko, V.N. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DIGESTIVE SYSTEM DISEASES/diagnosis; UL- 
CERS/gastrin; ULCERS/radioimmunodetection; DIAGNOSIS; 
PATIENTS; SECRETION; STOMACH; ULCERS; GASTRIN; RA- 
DIOIMMUNODETECTION 


18728 (INIS-SU-230, pp. 236-237) Difterential diagnosis of 
lung cancer and tuberculosis using radioimmunoassay and 
pulmonoscintigraphy. Moroz, G.S.; Dykan, I.N.; Goroshko, V.M. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413—: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8. Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. DIAGNOSIS/carcinomas; DIAGNOSIS/tuberculosis; 
LUNGS/radioimmunoassay; LUNGS/scintiscanning; ACTH; 
ALBUMINS; CARCINOEMBRYONIC ANTIGEN; CITRATES; DIAG- 
NOSIS; CARCINOMAS; TUBERCULOSIS; FERRITIN; GALLIUM 
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67; IODINE 131; LUNGS; RADIOIMMUNOASSAY; SCINTISCAN- 
NING; PATIENTS; RADIOPHARMACEUTICALS; RESPIRATORY 
SYSTEM DISEASES; THYROID HORMONES 


18729 (INIS-SU-230, pp. 238-239) Complex evaluation of 
functional state of the heart eccording to the data of radionu- 
clide ventriculography in cardiovascular diseases. Tsygankov, 
A.T.; Stroganova, N.P. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF- 
8909413—: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOLOGICAL FUNCTIONS/diagnosis; BIOLOGICAL 
FUNCTIONS/heart; DIAGNOSIS; HEART; ISCHEMIA; NUCLEAR 
MEDICINE; PATIENTS 


18730 (INIS-SU-230, pp. 239-241) Radionuclide ventricu- 
lography for evaluation of compensatory-adapted mechanisms 
in ischemia of the heart. Stroganova, N.P. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ISCHEMIA/biomedical radiography; BIOLOGICAL 
FUNCTIONS; BLOOD CIRCULATION; DIAGNOSIS; ISCHEMIA; 
PATIENTS; PERTECHNETATES; TECHNETIUM 99 


18731 (INIS-SU-—230, pp. 241-243) Radionuclide evaluation 
of contractile function and myocardium perfusion in patients 
with ischemia of the heart. Lazar’, A.F.; Radzivil, V.V.; Ryabova, 
L.B.; Tsygankov, A.T. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF- 
8909413—: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOLOGICAL FUNCTIONS/diagnosis; BIO- 
LOGICAL FUNCTIONS/myocardium; MYOCARDIUMbiomedical 
radiography; MYOCARDIUM/sradioactivity; DIAGNOSIS; MY- 
OCARDIUM: BLOOD FLOW; ISCHEMIA: RADIOACTIVITY; 
PATIENTS; PERTECHNETATES; TECHNETIUM 99; XENON 133 


18732 (INIS-SU-230, pp. 243-245) Radioimmunoassay in 
evaluation of efficiency of laser therapy of acute myocardial in- 
tarction. Savitskij, S.Yu.; Popova, L.|.; Sirenko, Yu.N. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summanes of reports. Order Number 
DE91003096. Source: OST!I; NTIS (US Sales Only); INIS. 

Short note. LASER RADIATION/biological effects; MYOCARDIAL 
INFARCTION/radioimmunoassay; ADRENAL HORMONES; DIAG- 
NOSIS; RADIOIMMUNOASSAY; PATIENTS; PROSTAGLANDINS; 
SEROTONIN; THERAPY 


18733 (INIS-SU-230, pp. 245-247) Radioimmunoassay in 
diagnosis of endocrine disorder in hypothalamic syndrome. 
Slavnov, V.N.; Markov, V.V.; Luchitskij, E.V.; Olejnik, V.A,; 
Rudichenko, V.M. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413—: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ENDOCRINE  DISEASES/radioimmunoassay; 
ADRENAL HORMONES; BIOLOGICAL FUNCTIONS; DIAGNOSIS; 
RADIOIMMUNOASSAY; ENDOCRINE GLANDS; HYPOTHALA- 
MUS; PATIENTS; PITUITARY HORMONES 
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18734 (INIS-SU-230, pp. 254-257) Significance of radioim- 
munoassay of tumor markers and indices characterizing 
pancreas function for differential diagnosis of pancreas can- 
cer. Putseva, N.M. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF- 
8909413-: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/radioimmunoassay; BLOOD SERUM; 
CARCINOEMBRYONIC ANTIGEN; DIAGNOSIS; FERRITIN; 
GLOBULINS-BETA; NEOPLASMS; RADIOIMMUNOASSAY; PAN- 
CREAS; PATIENTS; POLYPEPTIDES 


18735 (INIS-SU-230, pp. 257-259) Positive scintiscanning 
and radioimmunoassay of some tumor markers in diagnosis 
and evaluation of efficacy of treatment of ovary cancer. Sagan, 
D.L.; Evtushenko, G.V. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF- 
8909413-: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOLOGICAL MARKERS/radioimmunodetection; 
CARCINOMAS /diagnosis; OVARIES/scintiscanning; RADIOIMMUN- 
ODETECTION; CARCINOEMBRYONIC ANTIGEN; CARCINOMAS; 
DIAGNOSIS; FERRITIN; GLOBULINS-BETA; OVARIES; SCINTIS- 
CANNING; PATIENTS; RADIOPHARMACEUTICALS 


18736 (INIS-SU-230, pp. 259-261) Radionuclide and mor- 
phological examinations in complex diagnosis of pigment 
neoplasms of skin. Sokolov, 0.D.; Levandovskij, V.M. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (in Russian). (CONF-8909413-: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91 003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MELANOMAS/diagnosis; MELANOMAS/skin; 
BIOMEDICAL RADIOGRAPHY; MELANOMAS; DIAGNOSIS; SKIN; 
METASTASES; PATIENTS; PHOSPHORUS 32; RADIOPHARMA- 
CEUTICALS; SCINTISCANNING 


18737 (INIS-SU-230, pp. 261-263) Radionuclide diagnosis 
of retroperitoneal neoplasms in children. Sinyuta, B.F. Minister- 
stvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 
1989. 514p. (In Russian). (CONF-8909413-: 8. conference of x-ray 
technicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. KIDNEYS/scintiscanning; NEOPLASMS/diagnosis; 
CHILDREN; IODINE 131; KIDNEYS; SCINTISCANNING; 
METASTASES; NEOPLASMS; DIAGNOSIS; PATIENTS; RADIO- 
PHARMACEUTICALS; TECHNETIUM 99 


18738 (INIS-SU-230, pp. 263-265) Redioimmunoassay in 
studying interferon, prostaglandin E, and cyclic nucleotides 
effect on activity of natural celi-killers in case of chronic lymp- 
holeukosis. Sivachenko, T.P.; Fed’ko, A.A.;  Kalinnik, L.N. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8 Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. LEUKEMIA/radioimmunoassay; AMP; DIAGNOSIS; 
IMMUNITY; INTERFERON; LEUKEMIA; RADIOIMMUNOASSAY; 
PATIENTS; PROSTAGLANDINS 


18739 (INIS-SU-230, pp. 265-267) Diagnostic potentialities 
of '''in-citrine scintigraphy of bone marrow in verus poly- 
cythemia. Vasilev, L.Ya.;  Prikhod’ko, A.G. _ Ministerstvo 
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Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. POLYCYTHEMIA/diagnosis; SCINTISCANNING/bone 
tissues; BONE MARROW; FORECASTING; INDIUM 111; 
PATIENTS; POLYCYTHEMIA; DIAGNOSIS; RADIONUCLIDE KI- 
NETICS; RADIOPHARMACEUTICALS; SCINTISCANNING 


18740 (INIS-SU-230, pp. 267-269) Clinical assessment of 
complex echo-scintigraphic examination of knee joints in case 
of systemic diseases of connective tissues. Potsybina, V.V.; 
Mechev, D.S.; Fed’ko, A.A. Ministerstvo Zdravookhraneniya Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SCINTISCANNING/bone joints; PATIENTS; 
RADIOPHARMACEUTICALS; RHEUMATIC DISEASES; SCINTIS- 
CANNING; TECHNETIUM 99; ULTRASONOGRAPHY 


18741 (INIS-SU-230, pp. 269-271) Radionuclide examinea- 
tions in complex diagnosis of inflammatory and degenerative 
bone joint diseases. Tsvigovskij, V.M. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 5174p. (In 
Russian). (CONF-8909413-: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summarnes of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SCINTISCANNING/bone joints; SKELETAL 
DISEASES/diagnosis; GALLIUM 67; IODINE 131; PATIENTS; RA- 
DIOPHARMACEUTICALS; SCINTISCANNING; SELENIUM 75; 
DIAGNOSIS 


18742 (INIS-SU-230, pp. 271-273) Computerized process- 
ing of radionuclide data in kidney tunction examination. 
Kalinina, T.Yu.; Ivanov, D.D. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). 
(CONF-8909413-: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. KIDNEYS/scintiscanning; = SCINTISCANNING/ 
computers; BIOLOGICAL FUNCTIONS; DATA PROCESSING; DI- 
AGNOSIS; IODINE 131; KIDNEYS; SCINTISCANNING; PATIENTS; 
RADIOPHARMACEUTICALS; COMPUTERS; TECHNETIUM 99 


18743 (INIS-SU-230, pp. 274-275) Indirect radioisotope 
renangiography in kidney hemodynamic study in case of coral- 
like nephrolithiasis. Mil’ko, V.|.; Polyanskaya, M.|. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. KIDNEYS/radiopharmaceuticais; KIDNEYS/ 
renography; BLOOD CIRCULATION; BLOOD FLOW; BLOOD 
VESSELS; KIDNEYS; RADIOPHARMACEUTICALS; RENOGRA- 
PHY; NUCLEAR MEDICINE; PATIENTS; TECHNETIUM 99; 
UROGENITAL SYSTEM DISEASES 


18744 (INIS-SU-230, pp. 277-278) Radioimmunoassay in 
evaluation of 6-blockators effect on hormonal spectra in pe- 
tients with juvenile hypertension. Korchinskaya, O.I.; Zanozdra, 
N.S.;  Primak, G.F. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF- 
8909413-: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 





Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD PLASMA/radioimmunoassay; HYPER- 
TENSION/diagnosis; ALDOSTERONE; RADIOIMMUNOASSAY; 
ESTRADIOL; HYPERTENSION; DIAGNOSIS; JUVENILES; PA- 
TIENTS; TESTOSTERONE 


18745 (INIS-SU-230, pp. 276-277) Change in kidneys func 
tion in people with severe burns according to radionuclide 
examination. Majdannik, N.K.; Lushpa, A.M.; Klimenko, L.A. Minis- 
terstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 
1989. 514p. (In Russian). (CONF-8909413-: 8. conference of x-ray 
technicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BURNS/skin diseases; BURNS/urogenital system 
diseases; KIDNEYS/scintiscanning; BURNS; DYNAMIC FUNC- 
TION STUDIES; IODINE 131; KIDNEYS; SCINTISCANNING; 
MAN; PATIENTS; RADIOPHARMACEUTICALS 


18746 (INIS-SU-230, pp. 279-280) Methodological peculiari- 
ties of radionuclide examination of central hemodynamics and 
kidneys in case of marginal arterial hypertension. Nesterov, 
V.G. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413—: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BLOOD CIRCULATION/diagnosis; RADIOCARDIO- 
GRAPHY/kidneys; BIOLOGICAL FUNCTIONS; DIAGNOSIS; 
HYPERTENSION; IODINE 131; PATIENTS; RADIOCARDIOGRA- 
PHY; KIDNEYS; RADIOPHARMACEUTICALS 


18747 —_(INIS-SU-230, pp. 281-283) Potentialities of radionu- 


clide examination in forecasting of glucocorticoid therapy 


efficiency in case of glomerulonephritis in children. lvanov, 
D.D. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. NEPHRITIS/diagnosis; SCINTISCANNING/kidneys; 
CHILDREN; DEXAMETHASONE; FORECASTING; NEPHRITIS; 
DIAGNOSIS; PATIENTS; RADIOPHARMACEUTICALS; SCINTIS- 
CANNING; KIDNEYS; TECHNETIUM 99 


18748 (INIS-SU-230, pp. 283) Simulation of radiohep- 
atogram formation in order to determine intormation-valuable 
indices. Knigavko, V.G.; Pilipenko, N.|. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in 
Russian). (CONF-8909413-: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8 Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LIVER/scintiscanning; SCINTISCANNING/simulation; 
BIOLOGICAL MARKERS; BLOOD FLOW; DIAGNOSIS; IMAGES; 
LIVER; SCINTISCANNING; PATIENTS; RADIOPHARMACEUTI- 
CALS; SIMULATION 


18749 (INIS-SU-230, pp. 284) Modern approaches to kid- 
ney function radioisotope examinations resulting from 
nephrotropic radiopharmaceutical transport models. Pilipenko, 
N.I.; Knigavko, V.G.; Kruglikov, |.L.; Lesovoj, V.N. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. SCINTISCANNING/data processing; SCINTIS- 
CANNING/kidneys; BIOLOGICAL FUNCTIONS; DIAGNOSIS; 
DYNAMIC FUNCTION STUDIES; PATIENTS; RADIOPHARMA- 
CEUTICALS; SCINTISCANNING; KIDNEYS 


18750 (INIS-SU-230, pp. 287-289) Decrease of radiation 
loads in radioisotope examination by fractionation of *2P 
doses. Rozenberg, V.A.; Panfilova, G.V.; Shpak, N.I.; Shambra, 
V.V. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. SCINTISCANNING/eyes; DIAGNOSIS; FRACTION- 
ATED IRRADIATION; PATIENTS; PHOSPHORUS 32; RADIATION 
DOSES; RADIOPHARMACEUTICALS; SCINTISCANNING; EYES; 
SENSE ORGANS DISEASES 


18751 (INIS-SU-230, pp. 289-291) Standardization of ra 
dioisotope diagnostic methods in case of varicose diseases. 
Aliyakparov, M.A.; Finaeva, D.E.; Klimova, N.V. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SCINTISCANNING/standardization; DIAGNOSIS; 
IODINE 131; PATIENTS; RADIATION DOSES; RADIO- 
PHARMACEUTICALS; SCINTISCANNING; STANDARDIZATION; 
VASCULAR DISEASES 


18752 (INIS-SU-230, pp. 293-294) Experience of radionu- 
clide diagnosis of skeletal metastases using '™in-indiphor. 
Bolyukh, B.A.; Bolyukh, L.A.; Ostapenko, V.I.; Odarchenko, P.A.; 
Shchurskaya, A.A.; Bondarchuk, N.|. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In 
Russian). (CONF-8909413—: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. METASTASES/diagnosis; © SCINTISCANNING/ 
skeleton; BIOLOGICAL LOCALIZATION; INDIUM 113; 
METASTASES; DIAGNOSIS; NEOPLASMS; PATIENTS; RADIO- 
PHARMACEUTICALS; SCINTISCANNING; SKELETON 


18753 (INIS-SU-230, pp. 294-297) Radioisotope 
esophagoscintigraphy in diagnosis of postoperational refluxe- 
esophagitis and cicatrical stenosis in case of esophagus and 
cardia neoplasm. Ganul, V.L.; Shishkina, V.V.; Vasil’eva, L.l.; 
Krakhmaiev, S.N. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413—: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. DIAGNOS!S/pathological changes; SCINTISCAN- 
NING/esophagus; SCINTISCANNING/stomach; DIAGNOSIS; 
NEOPLASMS; PATIENTS; RADIOPHARMACEUTICALS; SCINTIS- 
CANNING; ESOPHAGUS; STOMACH; SURGERY; TECHNETIUM 
99 


18754 (INIS-SU-230, pp. 247-249) Standardization of meth- 
ods of data processing of radionuclide studies at SAORI-01. 
Sivachenko, T.P.; Mechev, D.S.; Krupka, |.N.; Zozulya, A.A.; Ro- 
manenko, V.A.; Lazar’, D.A. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. IMAGE PROCESSING/radiocardiography; IMAGE 
PROCESSING/scintiscanning; BLOOD CIRCULATION; BUILDUP; 
DIAGNOSIS; RADIOCARDIOGRAPHY; SCINTISCANNING; IM- 
AGES; RADIOPHARMACEUTICALS 


18755 (INIS-SU-230, pp. 250-252) Importance of radioim- 
munoassay of ferritine in blood serum in patients with 
different benign and malignant diseases. Leonova, E.B.; Cheb- 
otareva, Eh.D.; Evtushenko, O.I.; Tashiev, R.K.; Sagan, D.L.; 
Zamyatin, S.S.; Sinyuta, B.F.; Balitskaya, O.V.; Sklyar, S.Yu. Minis- 
terstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 
1989. 514p. (In Russian). (CONF-8909413-—: 8. conference of x-ray 
technicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD SERUM ‘territin; FERRITIN/ 
radioimmunoassay; NEOPLASMS/diagnosis; BIOLOGICAL 
LOCALIZATION; BIOLOGICAL MARKERS; FERRITIN; RADIOIM- 
MUNOASSAY; NEOPLASMS; DIAGNOSIS; PATIENTS 


18756 (INIS-SU-230, pp. 252-254) Information content of 
levels of tissue polypeptide antigen (TPA-prolifigen) in blood 
serum in patients with different benign and malignant dis- 
eases. Evtushenko, O.|.; Leonova, E.B.; Chebotareva, E.D.; 
Tashiev, R.K.; Putseva, N.M. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). 
(CONF-8909413-: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ANTIGENS/radioimmunoassay; BLOOD 
SERUMantigens; NEOPLASMS/diagnosis; ANTIGENS; RA- 
DIOIMMUNOASSAY; BIOLOGICAL MARKERS; NEOPLASMS; 
DIAGNOSIS; PATIENTS; POLYPEPTIDES 


18757 (INIS-SU-230, pp. 355-357) Thermographic and 
roentgenological methods in diagnosis and in difterential diag- 
nosis of allergic rhinoscinusopathies. Besedin, A.V.; 
Doroshenko, A.N.; Zatsepina, N.|. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). 
(CONF-8909413-—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SINUSES/biomedical radiography; SINUSES/ 
thermography; ALLERGY; DIAGNOSIS; IMAGES; INFLAMMA- 
TION; SINUSES; THERMOGRAPHY 


18758 (INIS-SU-230, pp. 357-359) Thermography in com- 
plex diagnosis of nonspecific lung diseases. Besedina, A.V.; 
Doroshenko, A.N.; Pokryshko, L.A.; Razumnaya, T.A. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LUNGS/biomedical radiography; RESPIRATORY 
SYSTEM DISEASES/diagnosis; BLOOD CIRCULATION; LUNGS; 
NEOPLASMS; PATIENTS; DIAGNOSIS; TEMPERATURE MEA- 
SUREMENT; THERMOGRAPHY 


18759 (INIS-SU-230, pp. 373-375) Complex differential re- 
diodiagnosis of neck neoplasms. Pluzhnikov, M.S.; Tyurin, E.1.; 
Merkulov, V.G. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF-89094 13—: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). in 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. METASTASES/diagnosis; NEOPLASMS/diagnosis; 
BIOMEDICAL RADIOGRAPHY; METASTASES; DIAGNOSIS; 
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NECK; NEOPLASMS; PATIENTS; RADIOPHARMACEUTICALS; 
SCINTISCANNING; THERMOGRAPHY 


18760 (INIS-SU-230, pp. 384-386) Roentgenofunctional and 
thermographic examination in differential diagnosis of various 
forms of chronic bronchitis. Chernorotov, V.A.; Borisov, A.N.; 
Baryatinskij, A.V. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413—: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. BRONCHITIS/diagnosis; BIOLOGICAL FUNCTIONS; 
BIOMEDICAL RADIOGRAPHY; BRONCHITIS; DIAGNOSIS; 
LUNGS; PATIENTS; TEMPERATURE MEASUREMENT; THER- 
MOGRAPHY 


18761 (INIS-SU-230, pp. 386-388) Forecasting of scoliotic 
deformations of children and adult vertebrae by methods of 
radiation diagnosis. Shevtsova, O.A. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In 
Russian). (CONF-8909413-: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SKELETAL DISEASES/diagnosis; ADULTS; 
BIOMEDICAL RADIOGRAPHY; CHILDREN; PATIENTS; DIAGNO- 
SIS; VERTEBRAE 


18762 (INIS-SU-230, pp. 301-303) Application of + 
scintigraphy for assessment of blood supply of coxofemoral 
joint in case of Pertes disease. Dol'nitskij, O.V.; Matyushko, 
R.P.; Radomskij, A.A. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF- 
8909413-: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. SCINTISCANNING/bone joints; BIOMEDICAL RA- 
DIOGRAPHY; BLOOD CIRCULATION; DIAGNOSIS; PATIENTS; 
RADIOPHARMACEUTICALS; SCINTISCANNING; SKELETAL DIS- 
EASES; TECHNETIUM 99 


18763 — (INIS-SU-230, pp. 303-304) Radioimmunniessay in 
early revealing of recurrences and metastases of gastrointesti- 
nal neoplasms. Dykan, |.N.; Moroz, G.S.; Yaremenko, A.V.; Kudin, 
A.T. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 5144p. (in Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. METASTASES/radioimmunoassay; NEOPLASMS/ 
radioimmunoassay; BIOLOGICAL FUNCTIONS; BLOOD 
PLASMA; CARCINOEMBRYONIC ANTIGEN; FERRITIN; GAS- 
TROINTESTINAL TRACT; METASTASES; RADIOIMMUNOASSAY; 
NEOPLASMS; PATIENTS 


18764 (INIS-SU-230, pp. 305-307) Dynamic gammascintig- 
raphy in assessment of functional state of solitary kidney in 
patients with nephrolithias. Zhila, V.V.; Kalinina, T.Yu.; Krikun, 
A.S.; Vishnevskij, |.E.; Tatevosyan, A.S. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 5174p. (in 
Russian). (CONF-8909413-: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SCINTISCANNING/kidneys; BIOLOGICAL 
FUNCTIONS; BLOOD CIRCULATION; PATIENTS; RADIOPHAR- 
MACEUTICALS; SCINTISCANNING; KIDNEYS; TECHNETIUM 99; 
UROGENITAL SYSTEM DISEASES 





18765 (INIS-SU-230, pp. 307-308) Radionuclide assess- 
ment of kidneys function in case of vesicoureteral reflux in 
children. Il'in, S.A.; Tereshchenko, A.V.; Sejminskij, D.A. Minister- 
stvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 
1989. 514p. (In Russian). (CONF-8909413-: 8. conference of x-ray 
technicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOLOGICAL FUNCTIONS/diagnosis; KID- 
NEYS/biological functions; KIDNEYS/biomedical radiography; 
DIAGNOSIS; BLADDER; CHILDREN; KIDNEYS; PATIENTS; SCIN- 
TISCANNING; UROGENITAL SYSTEM DISEASES 


18766 (INIS-SU-230, pp. 308-310) Dynamic hepatoscintig- 
raphy in evaluation of functional state of liver and biliferous 
tract in rheumatoid arthritis patients. Lazar’, A.F.; Svinitskij, 
A.S.; Nikula, T.D.; Fursova, N.Ya.; Belous, S.A. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RHEUMATIC DISEASES/diagnosis; SCINTIS- 
CANNING/biliary tract; SCINTISCANNING/liver; BIOLOGICAL 
FUNCTIONS; DYNAMIC FUNCTION STUDIES; IODINE 131; 
PATIENTS; RADIOPHARMACEUTICALS; DIAGNOSIS; SCINTIS- 
CANNING; LIVER 


18767 (INIS-SU-230, pp. 313-314) Radionuclide methods of 
examination in differential diagnosis of pyelonephritis and 
cystitis in children. Lutaj, T.I.; Kolosova, !.Yu.; Majdanik, V.G.; 
Barash, M.R. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413—: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 


reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 
Short _ note. 
SCINTISCANNING/kidneys; BIOLOGICAL FUNCTIONS; BIOLOGI- 
CAL LOCALIZATION; CHILDREN; DIAGNOSIS; PATIENTS; 


DIAGNOSIS/urogenital system diseases; 


RADIOPHARMACEUTICALS; 
TECHNETIUM 99 


SCINTISCANNING; KIDNEYS; 


18768 (INIS-SU—230, pp. 314-316) Experience of liver scan- 
ning in physician practice. Maksimchuk, A.Yu.; Chizhik, V.M.; 
Lyudvinskij, Yu.S.; Paviovskij, S.V.; Ezhokin, O.V.; Kolyadenko, 
E.P. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413—: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. SCINTISCANNING/liver; DIAGNOSIS; HEPATITIS; 
LIVER CIRRHOSIS; NUCLEAR MEDICINE; PATIENTS; SCINTIS- 
CANNING; LIVER 


18769 (INIS-SU-230, pp. 316-317) Radionuclide diagnosis 
ot violations of regianal lumph flow in case delayed radiation 
injuries of soft tissues. Moroz, V.A.; Sorokin, |.N. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LYMPH VESSELS/delayed radiation effects; 
SCINTISCANNING/tissues; TISSUES/delayed radiation effects; DI- 
AGNOSIS; LYMPH; PATIENTS; RADIOPHARMACEUTICALS; 
SCINTISCANNING; TISSUES; TECHNETIUM 99 


18770 (INIS-SU-230, pp. 317-319) Significance of renoscin- 
tiscanning in assessment of kidney function in children at 
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delayed catamnesis after pathogenetic treatment of glomeru- 
lonephritis. Moskalenko, N.|.; Bagdasarova, 1.V.; Lutaj, T.I.; 
Voloshina, N.A.; Nichiporuk, G.l. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SCINTISCANNING/kidneys; BIOLOGICAL FUNC- 
TIONS; CHILDREN; IODINE 131; NEPHRITIS; PATIENTS; 
SCINTISCANNING; KIDNEYS; TECHNETIUM 99 


18771 (INIS-SU-230, pp. 319-321) Radionuclide assess- 
ment of immunodepressive therapy efficiency of nephrotic 
syndrome in children. Tanasichuk-Gazhieva, N.V.; Moskalenko, 
N.|. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. SCINTISCANNING/kidneys; SCINTISCANNING/iiver; 
BIOLOGICAL FUNCTIONS; CHILDREN; DIAGNOSIS; IODINE 
131; NEPHRITIS; PATIENTS; SCINTISCANNING; KIDNEYS; 
LIVER; TECHNETIUM 99 


18772 (INIS-SU-230, pp. 321-323) Pertusion pulmoscintig- 
raphy in diagnosis of lung blood flow violation in patients with 
mammary gland and genital neoplasms in postoperational pe- 
riod. Tkachenko, G.l.; Rozdil’skij, S.l.; Smopkov, Yu.P.; 
Zabobonina, L.B.; Bulgakov, A.K.; Kislichenko, V.A. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of . Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SCINTISCANNING/lungs; BIOLOGICAL FUNC- 
TIONS; BIOLOGICAL LOCALIZATION; BLOOD FLOW; MAMMARY 
GLANDS; NEOPLASMS; PATIENTS; RADIOPHARMACEUTICALS; 
SCINTISCANNING; LUNGS; SURGERY 


18773 (INIS-SU-230, pp. 324-325) Determination of dimen- 
sions of acute myocardial infarction in the experiment by 
single photon ect. Chistyakov, A.|.; Malov, A.G.; Serebryakova, 
L.1.; Tskitishvili, O.V. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF- 
8909413-—: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). in 8 Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. SINGLE PHOTON EMISSION COMPUTED TO- 
MOGRAPHY/myocardial infarction; BIOASSAY; DIAGNOSIS; 
LABORATORY ANIMALS; MORPHOLOGICAL CHANGES; RADIO- 
PHARMACEUTICALS; TECHNETIUM 99 


18774 (INIS-SU-230, pp. 325-326) Role of radionuclide 
methods of examination in forecasting outcomes of virus 
cholestatic hepatitis. Shestopalov, B.A.; Kokar’, L.!.; Kovalev, 
A.A. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. LIVER CIRRHOSI|S/diagnosis; SCINTISCANNING/ 
liver; FORECASTING; HEPATITIS; IODINE 131; DIAGNOSIS; PA- 
TIENTS; RADIOPHARMACEUTICALS; SCINTISCANNING; LIVER 


18775 (INIS-SU-230, pp. 397-399) Correlation of ultrasonic 


and radioisotope methods of biliary bladder functional exami- 
nation in case of chronic cholecystitis. Mil’ko, V.!.; Berezovskij, 
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V.A.; Dynnik, O.B.; Novopashennaya, V.V. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BILIARY TRACT/scintiscanning; BILIARY TRACT/ 
ultrasonography; DIGESTIVE SYSTEM DISEASES/diagnosis; 
SCINTISCANNING; ULTRASONOGRAPHY; BIOLOGICAL FUNC- 
TIONS; DIAGNOSIS; DYNAMIC FUNCTION STUDIES; LIVER; 
PATIENTS 


18776 (INIS-SU-230, pp. 404-405) Comparative evaluation 
of ultrasound and roentgenological examination in diagnosis 
of neoplasms and neoplastic formations of ovaries. Polyak, 
M.S.; Mirovich, D.Yu.; Petrenko, S.A. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in 
Russian). (CONF-8909413-: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OST; NTIS (US Sales Only); INIS. 

Short note. DIAGNOSI!S/necplasms; DIAGNOSIS/pathological 
changes; OVARIES/biomedical _—_ radiography; OVARIES/ 
ultrasonography; DIAGNOSIS; NEOPLASMS; OVARIES; ULTRA- 
SONOGRAPHY; PATIENTS 


18777 (INIS-SU-230, pp. 407-408) Comparative assessment 
of roentgenological and ultrasound examination in diagnosis 
of biliary tract diseases. Dekhtyar’, A.L.; Grechko, B.V.; Potap- 
skij, Yu.P.; Sviridova, L.P. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). 
(CONF-8909413-: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 


Short note. BILIARY TRACT/biomedical radiography; BILIARY 


TRACT/ultrasonography; DIGESTIVE SYSTEM DISEASES/ 
diagnosis; ULTRASONOGRAPHY; DIAGNOSIS; PATIENTS 


18778 (INIS-SU-230, pp. 410-411) Doagnostic potentialities 
of ultrasonic scanning and pneumopelviography in revealing 
genital diseases in girls and maidens. Kinoshenko, Yu.T.; Kram- 
noj, :E.; Kulikova, L.F.; Levenets, S.A. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. FEMALE GENITALS/biomedical radiography; 
FEMALE GENITALS/ultrasonography; MENSTRUATION _DIS- 
ORDERS/diagnosis; ADOLESCENTS; ULTRASONOGRAPHY; 
DIAGNOSIS; PATIENTS 


18779 (INIS-SU-230, pp. 415-417) Ultrasonic examination 
and computerized tomography in complex diagnosis of uterus 
neoplasms. Tarasov, V.V. Ministerstvo Zdravookhraneniya Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/diagnosis; UTERUS/computerized to- 
mography; UTERUS/ultrasonography; NEOPLASMS; DIAGNOSIS; 
PATHOLOGICAL CHANGES; PATIENTS; UTERUS; ULTRA- 
SONOGRAPHY 


18780 (INIS-SU-230, pp. 475-476) Rentgenological assess- 
ment of laser photodestruction of central form of inoperable 
lung neoplasm. Vasil’ev, N.A.; Dotsenko, A.P.; Tsyban’, Eh.P.; 
Shupulin, P.P. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 
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8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. CARCINOMAS/diagnosis; BIOMEDICAL RADIOG- 
RAPHY; CARCINOMAS; DIAGNOSIS; LASER RADIATION; 
LUNGS; PATIENTS; RADIOTHERAPY 


18781 (INIS-SU-230, pp. 485-486) Peculiarities of ablodem 
commissure localization in patients with postoperational large 
hermia according to roentgenological examination. Majdannik, 
N.K.; Yatsentyuk, M.N. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF- 
8909413-: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. PATHOLOGICAL CHANGES/diagnosis; ABDOMEN; 
BIOLOGICAL LOCALIZATION; BIOMEDICAL RADIOGRAPHY; Di- 
AGNOSIS; PATIENTS; SMALL INTESTINE 


18782 (INIS-SU-230, pp. 490-491) Diagnosis of early mani- 
festations of degenerative-dystrophic bone injuries. Susiova, 
0.Ya.; Antipova, A.A. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF- 
8909413—: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. SKELETAL DISEASES/diagnosis; BIOMEDICAL RA- 
DIOGRAPHY; PATIENTS; DIAGNOSIS; SYMPTOMS 


18783 (INIS-SU-230, pp. 492-493) Use of new drugs in 
roentgenological and endoscopic examinations of diagnosis of 
neoplasms and ulcers of the stomach and duodenum. Butvin, 
G.K.; Mokovan, V.I.; Kavkalo, N.N.; Pechenyuk, V.N. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (in Russian). (CONF-8909413-—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). in 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/diagnosis; PATHOLOGICAL 
CHANGES/diagnosis; BIOMEDICAL RADIOGRAPHY; DRUGS; 
NEOPLASMS; DIAGNOSIS; PATIENTS; SMALL INTESTINE; 
STOMACH 


18784 (INIS-SU-230, pp. 402-404) Significance of ultra- 
sound examination in combination with other methods of 
radiodiagnosis in case chronic pyelonephritis. Dudarev, A.L.; 
Mironyuk, T.F. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. KIDNEYS/scintiscanning; NEPHRITIS/diagnosis; KID- 
NEYS; SCINTISCANNING; NEPHRITIS; DIAGNOSIS; PATIENTS; 
ULTRASONOGRAPHY 


18785 (INIS-SU-230, pp. 421-424) Optimization of radio- 
therapy and preventive measures of Its complications. 
Kindzel’skij, L.P.; Pilipenko, N.|.; Chernichenko, V.A. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIOTHERAPY/optimization; BIOLOGICAL RADIA- 
TION EFFECTS; HOMEOSTASIS; IMMUNITY; INTEGRAL 





DOSES; METASTASES; NEOPLASMS; PATIENTS; RADIOTHER- 
APY; OPTIMIZATION; SIDE EFFECTS 


18786 (INIS-SU-230, pp. 424-426) Large-field irradiation of 
disseminated neoplasms. Chernichenko, V.A.; Kindzel’skij, L.P.; 
Lisetskij, V.A.; Tolstopyatov, B.A.; Udatova, T.V.; Gaponenko, E.D.; 
Starosel’skij, |.V.; Dedkov, A.G.; Sycheva, T.V. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (in Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIOTHERAPY/spatial dose distributions; FRAC- 
TIONATED IRRADIATION; INTEGRAL DOSES; NEOPLASMS; 
PARTIAL BODY IRRADIATION; PATIENTS; RADIOTHERAPY 


18787 (INIS-SU-230, pp. 426-428) Fast neutrons in treat- 
ment of bone neoplasms. Tolstopyatov, B.A.; Konovalenko, V.F.; 
Monich, A.Yu.; Palivets, A.Yu.; Dedkov, A.G. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-: 8. conference of x-ray tech- 


nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), . 


27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summanes of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/neutron therapy; BONE TISSUES; 
CHEMOTHERAPY; LIFE SPAN; NEOPLASMS; PATIENTS; RADI- 
ATION DOSES 


18788 (INIS-SU-230, pp. 429-431) Reproductive capability 


of thymoma cells after radio- and thermoradiotherapy. Ganul, 
A.V.; Zinchenko, V.A. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF- 
8909413-: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. 


Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/hyperthermia; NEOPLASMS/ 
radiotherapy; MITOTIC INDEX; NEOPLASMS; HYPERTHERMIA; 
RADIOTHERAPY; PATIENTS; RESPONSE MODIFYING FAC- 
TORS; THYMUS 


18789 (INIS-SU-230, pp. 431-433) Blood indices and immu- 
nity state in patients with mammary gland neoplasms in case 
of radiation treatment with use of low sensitizing radiation 
doses. Yakimova, T.P.; Kozyreva, T.V.; Lozinskaya, |.N.; 
Pashchenko, N.S.; Gerinshtejn, |.G. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In 
Russian). (CONF-8909413—: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8 Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. IMMUNITY/low dose irradiation; LEUKOCYTES/low 
dose irradiation; RADIOTHERAPY/neopiasms; IMMUNITY; INTE- 
GRAL DOSES; LEUKOCYTES; LIFE SPAN; MAMMARY GLANDS; 
PATIENTS; RADIOSENSITIVITY; RADIOTHERAPY; NEOPLASMS 


18790 (INIS-SU-230, pp. 434-436) Laser irradiation of 
blood, skin and bioactive spots as a protector in radiation 
treatment of neoplasms of upper respiratory organs. Mikhalkin, 
1.A.; Bozhko, G.T.; Bykov, V.L. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries cf reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LASER RADIATION/blood; LASER RADIATION 
response modifying factors; RADIOTHERAPY/neoplasms; INTE- 
GRAL DOSES; LARYNX; BLOOD: ORAL CAVITY; PATIENTS; 
PHARYNX; RADIOTHERAPY: NEOPLASMS; SKIN; SURGERY; 
TRANSFUSIONS 
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18791 (INIS-SU—230, pp. 436-437) Dosimetric and radiobio- 
logical predisposition of contact ’Cs-therapy of patients with 
uterus neoplasm. Gavrilenko, M.F. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in 
Russian). (CONF-8909413—: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM 137/radiotherapy; RADIOTHERAPY/ 
neoplasms; BIOLOGICAL RADIATION EFFECTS; RADIOTHER- 
APY; FRACTIONATED IRRADIATION; PATIENTS; NEOPLASMS; 
UTERUS 


18792 (INIS-SU-230, pp. 444-445) Nucleic acid content in 
leukocytes of oncologic patients in case of remote neutron 
therapy. Bezdrobnaya, L.K.; Monich, A.Yu.; Fedorenko, E.A.; 
Zhukova, V.M. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413—: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. LEUKOCYTES/nucleic acids; NEOPLASMS/neutron 
therapy; NUCLEIC ACIDS/biological indicators; BIOLOGICAL LO- 
CALIZATION; BIOLOGICAL RADIATION EFFECTS; INTEGRAL 
DOSES; LEUKOCYTES; NEOPLASMS; PATIENTS 


18793 (INIS-SU—230, pp. 454-455) Assessment of radiother- 
apy and combined therapy efficiency of esophagus and cardia 
blastomas according to reproduction of tumor cells. 
Zinchenko, V.A.; Okulov, L.V.;  Kirkilevskij, S.l. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (in Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TUMOR CELLS/hbiological radiation effects; 
CARCINOMAS; ESOPHAGUS; HYPERTHERMIA; PATIENTS; RA- 
DIOTHERAPY; RBE; RESPONSE MODIFYING FACTORS; 
STOMACH 


18794 (INIS-SU-230, pp. 463-465) Integrated examination 
of esophageal abdomen and retroperitoneal neoplasms before 
and after radiation treatment. Petrova, |.S.; Didenko, V.N.; Yat- 
syk, V.I.; Levkovskaya, L.Yu.; Troitskij, I.L.; Krakhmalev, S.N.; 
Shvanskaya, N.L. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413—: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); iNIS. 

Short note. NEOPLASMS/radiotherapy; RADIOTHERAPY/ 
biomedical radiography; ESOPHAGUS; LARGE INTESTINE; NEO- 
PLASMS; RADIOTHERAPY; PATIENTS; RECTUM; SMALL 
INTESTINE; STOMACH; ULTRASONOGRAPHY 


18785 (INIS-SU-230, pp. 465-467) Delayed effect of com- 
plex treatment of patients with larynx neoplasm. Shurskij, V.A.; 
Belin’kova, F.K.; Ostapovich, O.N.; Shumskaya, A.A. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radio!- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/radiotherapy; RADIOTHERAPY/ 
delayed radiation effects; BIOLOGICAL LOCALIZATION; IN- 
TEGRAL DOSES; LARYNX; LIFE SPAN; NEOPLASMS; 
RADIOTHERAPY; PATIENTS; SURGERY 


18796 (INIS-SU-230, pp. 471-472) Direct eftects of multi- 


fractionation in case of radiation treatment of esophagus 
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neoplasm. Bejbutov, Sh.M.; Kulieva, N.G.; Guliev, Eh.G. Minister- 
stvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 
1989. 514p. (In Russian). (CONF-8909413—: 8. conference of x-ray 
technicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIOTHERAPY/neoplasms; ESOPHAGUS; FRAC- 
TIONATED IRRADIATION; GAMMA RADIATION; INTEGRAL 
DOSES; PATIENTS; RADIOTHERAPY; NEOPLASMS 


18797 (INIS-SU-230, pp. 473-474) Prognostic significance 
of natural cell-killers system determination tor estimation of 
radiotherapeutic efficiency of rectum neoplasm. Bilynskij, B.T.; 
Shparik, Ya.V.; Dukach, V.A. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). 
(CONF-8909413-—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LYMPHOCYTES/biological indicators; RADIOTHER- 
APY/neoplasms; INTEGRAL DOSES; LYMPHOCYTES; PATIENTS; 
RADIOTHERAPY; NEOPLASMS; RECTUM 


18798 (INIS-SU-230, pp. 476-478) Radiotherapy as an inte- 
gral part of complex treatment of children with malignant 
abdomen lymphomas. Gadzhiyan, K.Eh.; Rubis, V.N.; Lyapin, 
E.A. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. LYMPHOMAS/radiotherapy; ABDOMEN; BIO- 
LOGICAL LOCALIZATION; CHILDREN; INTEGRAL DOSES; 
LYMPHOMAS; RADIOTHERAPY; PATIENTS; SURGERY 


18799 (INIS-SU-230, pp. 480-482) Comparative analysis of 
preoperational combined irradiation with ©Co and ~ct 
sources in rectum neoplasm treatment. Gaponenko, E.D.; 
Sil'chenko, S.A.;  Tofan, A.V.; Kukhta, V.F. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (in Russian). (CONF-8909413-—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OST!; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/radiotherapy; CALIFORNIUM 252; 
COBALT 60; INTEGRAL DOSES; LIFE SPAN; NEOPLASMS; RA- 
DIOTHERAPY; PATIENTS; RECTUM 


18800 (INIS-SU-230, pp. 482-483) Comparative assessment 
of rbe of fast neutrons used in treatment of oncological pe- 
tients. Demina, Eh.A.; Chebotarev, E.E.; Gul’ko, G.M.; Krashenko, 
V.N.; Tsyganok, T.V. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF- 
8909413-—: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/neutron therapy; CHROMOSOMAL 
ABERRATIONS; DOSE-RESPONSE RELATIONSHIPS; MEV 
— 01-10; MEV RANGE 10-100; NEOPLASMS; PATIENTS; 


18801 (INIS-SU-230, pp. 484-485) Efficiency increase of ra- 
diation treatment of malignant tumors on the data base of 
dose anatomo-topographic charts. Krupka, |.N.; Chebotareva, 
T.I.; Kapustnik, V.I.; Sinitsin, R.S.; Petunin, Yu.l.; Ishchenko, V.P.; 
Ivchuk, V.P. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
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technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. RADIOTHERAPY/optimization; BIOLOGICAL LO- 
CALIZATION; ISODOSE CURVES; NEOPLASMS; PATIENTS; 
RADIATION DOSE DISTRIBUTIONS; RADIOTHERAPY; OPTI- 
MIZATION; STANDARDIZATION 


18802 (INIS-SU-230, pp. 488-490) Optimization of radio- 
therapy of uteri cervix, thyroid and mammary gland neoplasm. 
Yakimova, T.P.; Gerinshtejn, |.G.; Lozinskaya, T.V.; Kozyreva, 
T.V.; Pashchenko, N.S.; Duma, V.A.; Serebryakov, A.M.; Rad- 
chenko, A.A. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. j 

Short note. NEOPLASMS/radiotherapy; ©RADIOTHERAPY/ 
optimization; BIOLOGICAL LOCALIZATION; DELAYED RA- 
DIATION EFFECTS; MAMMARY GLANDS; NEOPLASMS; 
RADIOTHERAPY; PATIENTS; OPTIMIZATION; SURGERY; THY- 
ROID; UROGENITAL SYSTEM DISEASES 


18803 (INIS-SU-230, pp. 446-448) Radiomoditying factors 
in radiation therapy of neoplasms of upper respiratory organs. 
Bozhko, G.T.; Bykov, V.L. Ministerstvo Zdravookhraneniya Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DES1003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/radiotherapy; NEOPLASMS/response 
modifying _ factors; RESPONSE MODIFYING FACTORS/ 
hyperglycemia; RESPONSE MODIFYING FACTORS/hyperthermia; 
CHEMOTHERAPY; NEOPLASMS; RADIOTHERAPY; PATIENTS; 
RESPIRATORY SYSTEM; HYPERGLYCEMIA; HYPERTHERMIA 


18804 


(INIS-SU-230, pp. 438-439) Direct, early and delayed 
results of interstitial therapy of thyroid neoplasm with '°Au 


comisole. Rozdil'skij, S.|.; Prikhod’ko, A.G.; Tkachenko, G.l.; 
Duma, V.A.; Vasil’ev, L.Ya.; Nachinova, N.A. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In &. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OST!; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/radiotherapy; GOLD 198; NEO- 
PLASMS; RADIOTHERAPY; NUCLEAR MEDICINE; PATIENTS; 
RADIOPHARMACEUTICALS; THYROID 


18805 (JINR-R-19-89-172) The biological effect of astatine- 
211 a-particles and the therapy of Earlich ascite carcinome. 
Shmakova, N.L. (and others); Norseev, Yu.V.; Such, Z. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1989. 7p. (in Russian). Order Number DE91630303. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The biological effect of astatine-211 a-particles has been investi- 
gated using the Chonese hamster fibroplasts and Ehrlich 
carcinoma cells growth in vitro. The mean energy of 2""At a- 
particles is 6.8 MeV, LET in tissue is 70-160 keV/um:; the half-life 
period of decomposition of 2"’At is 7.2 hours. The end-points used 
were a decrease in mitotic activity, an elevation of the number of 
degenerating cells, cell with chromosome aberrations and the cell 
survival. The RBE of aparticles in comparison with ©°Co +-rays in 
close to 3. In experiments in vivo the intraperitoneal administration 
of 2" At absorbed on the tellurium particles to Eahrlich ascite tumor 
bearing mice led to the prolongation of their life span and to control 
of tumor growth during a 3-month observation period in a part of 
animals. 12 refs.; 4 figs. 


18806 (KAERI/RR-871/89) Studies on the preparation of la- 
belled compounds for + scintigraphy use. Kim, Jae Rok (Korea 





Advanced Energy Research Inst., Daeduk (Republic of Korea)); 
Awh, Ok Doo; Park, Kyung Bae; Han, Kwang Hee; Park, Woong 
Woo. Korea Atomic Energy Research inst., Daeduk (Republic of 
Korea). Feb 1990. 90p. (In Korean). Order Number DE91630273. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To develop Tc-99m labelling kits of hepatobiliary agents such as 
IOTIDA and IODIDA, the raw materials were synthesized and the 
conditions for labelling were optimized. Similar experiments were 
also conducted for |-131 MIBG of diagnostic use and for stannous 
MDP, the typical in-vivo labelling agent for RBC. The synthesis 
yield of IOTIDA and IODIDA were 42 % and 50 %, respectively 
from the starting materials 2,3,6-trimethylaniline and 2,6- 
diethy!aniline. It has been confirmed that Tc-99m labelling yield of 
IDA compounds were almost quantitative under optimized condi- 
tions and they were excreted mostly through hepatobiliary 
track. MIBG were synthesized 62 % yield from m- 
iodobenzylaminehydrochloride and labelled with |-131 almost 


quantitatively (>98 %). It has been confirmed that p-aminobenzoic 
acid is an effrective antioxidant for the Tc-99m-MDP. (author). 


18807 (NIRS-M—75, pp. 102-108) Hypoxic cell radiosensi- 
tizer. Mori, Tomoyuki (Tokai Univ., Isehara, Kanagawa (Japan). 
School of Medicine). National Inst. of Radiological Sciences, Chiba 
(Japan). Nov 1989. (in Japanese). (CONF-8812153-: 20. NIRS 
symposium, Chiba (Japan), 8-9 Dec 1988). in Radiobiological 
scope of cancer therapy: Approach to new radiation modalities. 
237p. Order Number DE91755667. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Since an unsuccessful clinical trial of Misonidazole, many investi- 
gations were carried out to find out the useful hypoxic cell 
radio-sensitizers all over the world. In the USA., Dr. M. Brown syn- 
thesized and tested SR-2508 and this drug is now on the phase 
Il-Ill clinical trials. In the U.K., Dr. J. Adams proposed Ro-08-8799. 
In Japan, partly supported by the Ministry of Education, Science 
and Culture, a research group was formed and got an agreement 
to use the same screening system to evaluate newly synthesized 
drugs. Through this screening system, thousand of drugs were 
tested. Among these drugs, KU-2285, RK-28, RP-170 and KIH- 
801(2) showed remarkable sensitizing effects or minor toxicity. 
Right now, these drugs are on either phase | clinical trial or pre- 
clinical evaluations. (author). 


18808 (NIRS-M-75, pp. 109-117) Effects of irradiation com- 
bined with cytotoxic chemotherapy on tumors and normal 
tissues of the C3H mouse. Tanabe, Masahiro (Chiba Univ. 
(Japan). School of Medicine); Takahashi, Hideyo. National Inst. of 
Radiological Sciences, Chiba (Japan). Nov 1989. (in Japanese). 
(CONF-8812153—: 20. NIRS symposium, Chiba (Japan), 8-9 Dec 
1988). In Radiobiological scope of cancer therapy: Approach to 
new radiation modalities. 237p. Order Number DE91755667. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This is a review of the studies about irradiation effects combined 
with cytotoxic chemotherapy on mouse tumors and normal tissues 
mainly done in Stanford University. Chemoresponsiveness and 
radiation-drug interactions in the EMT6, KHT and RIF-1 tu- 
mors were investigated using in vivo growth delay. It 
is shown that BCNU, cyclophosphamide(CPM) and cis- 
diamminedichioroplatinum(c-DDP) were effective in these tumors. 
BCNU was particularly effective in KHT tumor with administration 
at 2 hours before irradiation. In RIF-1 tumor, there was a high ef- 
fect of CPM at 3 hours after irradiation. C-DDP showed significant 
response enhancement in KHT tumor when administered at 24 
hours before irradiation. The interaction of c-DDP and a course of 
5 daily doses of irradiation was investigated in the SCCVII/St tumor 
and normal tissues (duodenal crypt cells and lung) of the C3H 
mouse. Two schedules with daily doses of c-DDP given immedi- 
ately before X ray on 5 consecutive days and a single dose of 
c-DDP followed 24 hours later by 5 daily doses of irradiation pro- 
duced the significant supraadditive effects on the SCCVII tumor. 
These schedules also produced high enhancement ratios for duo- 
denal crypt cells and lung. However, the enhancement ratio for the 
SCCVII tumor are greater than normal tissues, and this resulted in 
high therapeutic gain factors. Comparing the effects on tumor with 
those on normal tissues, it may be seen that there is clinical use- 
fulness in simultaneous combination treatments. (author). 
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18809 (NIRS-M-75, pp. 121-130) Physical basis of heavy 
ion radiation therapy. Kanai, Tatsuaki (National Inst. of Radiologi- 
cal Sciences, Chiba (Japan)). National Inst. of Radiological 
Sciences, Chiba (Japan). Nov 1989. (In Japanese). (CONF- 
8812153—: 20. NIRS symposium, Chiba (Japan), 8-9 Dec 1988). In 
Radiobiological scope of cancer therapy: Approach to new radia- 
tion modalities. 237p. Order Number DE91755667. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Physical foundation of a heavy ion radio-therapy was discussed, 
especially on a designing a spread Bragg peak with a ridge filter. A 
large radiobiological effectiveness will be positively utilized in the 
heavy ion radio-therapy. The biological effectiveness will be differ- 
ent depending on the depth in human body. This fact gives us 
difficult problems when we aim to kill uniformly the target cells in 
human body. As a first step to solve these problems, biological ef- 
fectiveness of a mixed beam using monoenergetic low and high 
LET beams was examined and try to understand the results by the 
amorphous image of the track structure of the heavy ions. A 
research on a microscopic pattern of energy deposition will be im- 
portant to solve biophysical problem in heavy ion radio-therapy. 
(author). 


18810 (NIRS-M-—75, pp. 164-168) An estimation of radiosen- 
sitivities of tumors by micronucleus test. Ono, Koji (Kyoto Univ. 
(Japan). Faculty of Medicine). National Inst. of Radiological Sci- 
ences, Chiba (Japan). Nov 1989. (in Japanese). (CONF-8812153—: 
20. NIRS symposium, Chiba (Japan), 8-9 Dec 1988). In Radiobio- 
logical scope of cancer therapy: Approach to new radiation 
modalities. 237p. Order Number DE91755667. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The correlation between cell survival curve and dose response 
curve of MN frequency following irradiations was studied using 
cytokinesis-block method. Both dose response curves were ana- 
lyzed by linear quadratic model, i.e. SF = exp(-aD-GD*) and MN 
frequency = aD + bD* + C. A good correlation between a/6 and a/ 
b ratios was observed in repeated paired experiments (=0.97). 
When the cells were treated with BUdR, a-type radiosensitizer, a 
value in dose response curve of MN frequency increased but b 
value did not. These data present that MN frequency assay using 
cytokinesis block method is available as a tool of rapid assay of ra- 
diosensitivity of cells. (author). 


18811 (NIRS-M—75, pp. 190-195) Radiation effect on cancer 
metastasis. Suzuki, Norio (Tokyo Univ. (Japan). Faculty of 
Medicine). National Inst. of Radiological Sciences, Chiba (Japan). 
Nov 1989. (In Japanese). (CONF-8812153—: 20. NIRS symposium, 
Chiba (Japan), 8-9 Dec 1988). In Radiobiological scope of cancer 
therapy: Approach to new radiation modalities. 237p. Order Num- 
ber DE91755667. Source: OSTI; NTIS (US Sales Only); INIS. 

Various problems and pitfalls in studying metastatic processes 
and in clarifying important factors involved are discussed with brief 
overview on historical and current experimental studies. The main 
subjects included are artificial lung metastasis through i.v. injection 
VS spontaneous lung metastasis, blood borne tumor cells, clono- 
genic tumor cell release assay, effect of irradiation of tumors and 
lung tissues on metastasis, and what is elucidated from these 
works for clinical use. (author). 


18812 (NIRS-M-75, pp. 199-207) Particle radiotherapy, 
neutrons for ions. Morita, Shinroku (National Inst. of Radi- 
ological Sciences, Chiba (Japan)); Tsunemoto, Hiroshi; Sato, 
Shinichiro; Kumagai, Kazumasa. National Inst. of Radiological Sci- 
ences, Chiba (Japan). Nov 1989. (in Japanese). (CONF-8812153—: 
20. NIRS symposium, Chiba (Japan), 8-9 Dec 1988). In Radiobio- 
logical scope of cancer therapy: Approach to new radiation 
modalities. 237p. Order Number DE91755667. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Clinical results of fast neutron therapy were evaluated to study 
about the indication of heavy ion radiotherapy by HIMAC at 1993. 
A total 1686 patients suffered from advanced and/or radioresistant 
malignancies in various sites were treated by 30 MeV d-Be neu- 
trons during the past 13 years. Fast neutron is characterized as 
high LET radiation, such as oxygen effect in biological advantages, 
but there is no advantages in dose distribution which is character- 
ized in proton radiotherapy. Such clinical results as follows were 
obtained: (1) neutrons were effective for advanced parotid tumor, 
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Pancoast type lung cancer, radioresistant osteosarcoma, softtissue 
sarcoma or malignant melanoma. (2) Neutrons should be effective 
for these cancers, head and neck, uterine cervix, esophagus, lung 
or prostate, if the dose distribution is more improved than now. The 
diseases indicated for heavy ions radiotherapy must be decided in 
reference with the results of neutrons trial and also protons ther- 
apy, because heavy ions radiotherapy has the both biological and 
dose distribution characteristics. In addition to above mentioned 
diseases, such as follows are also indicated for heavy ions radio- 
therapy; ocular malignancies, tumors close to the spinal cord or 
base of the skull, hypophysen tumor etc. (author). 


18813 (NIRS-M-75, pp. 153-163) Evaluation of therapeutic 
ettectiveness using PET. Fukuda, Hiroshi (National Inst. of Radio- 
logical Sciences, Chiba (Japan)); Matsuzawa, Daiju. National Inst. 
of Radiological Sciences, Chiba (Japan). Nov 1989. (in Japanese). 
(CONF-8812153-: 20. NIRS symposium, Chiba (Japan), 8-9 Dec 
1988). In Radiobiological scope of cancer therapy: Approach to 
new radiation modalities. 237p. Order Number DE91755667. 
Source: OSTI; NTIS (US Sales Only); INIS. ‘ 

Positron emission tomography (PET) is a very useful technique 
for not only brain research but cancer diagnosis because it pro- 
vides us quantitative image of cancer metabolism in living humans. 
The potentials of PET in cancer diagnosis are (1) detection of tu- 
mor, (2) grading of malignancy, (3) biological characterization of 
tumors and (4) evaluation of therapeutic effectiveness. From these 
view points, previous PET studies have been introduced. Concern- 
ing the first three points, visualization of intrahepatic tumors with 
18F-fluorodeoxyglucose ('°FDG), grading of glioma with '*FDG and 
characterization of hepatoma using '®F-fluorodeoxygalactose as an 
indicator of galactose metabolism in the liver were introduced. 
Then, a potential of PET for the evaluation of therepeutic effective- 
ness was focused on. Mouse tumor were irradiated a few days 
after transplantation. Tumor size increased until one day after irra- 
diation and then started to decrease. Whereas '®FDG uptake in 
the tumor per gram of tissue decreased just after irradiation and 
the decrease of '8FDG uptake 5 days after irradiation was much 
greater than that of tumor size. Another experiments (Kubota et al.) 
showed that ''C-L-methionine uptake after irradiation responded 
earlier than that of '*FDG. These data indicated that PET method 
could detect the tumor response earlier than volume-metry and 
was more sensitive than morphological method. PET method is 
most promising for the evaluation of therapeutic effectiveness, be- 
cause it reflects the tumor metabolism and therefore correspond 
the behavior of only viable cells. However, further experimental 
and clinical studies combined with radiobiology should be neces- 
sary. Furthermore the limitations of PET method, such as low 
spatial resolution and hard availability, should be also considered 
for the establishment of this diagnostic method. (author). 


18814 (NIRS-M-75, pp. 171-179) The relationship between 
dose and tumor control probability. Sasaki, Takehito (Tokyo 
Medical and Dental Univ. (Japan). School of Dentistry). National 
Inst. of Radiological Sciences, Chiba (Japan). Nov 1989. (in 
Japanese). (CONF-8812153-: 20. NIRS symposium, Chiba 
(Japan), 8-9 Dec 1988). In Radiobiological scope of cancer ther- 
apy: Approach to new radiation modalities. 237p. Order Number 
DE91755667. Source: OST!; NTIS (US Sales Only); INIS. 

The dose response curve (DRC) for tumor contro! probability 
was analyzed for multicellular spheroids in vitro and was found 
identical for small spheroids to that predicted theoretically trom 
dose-cell survival curve and number of cells per spheroid. Analysis 
of the DRC for large spheroids indicated that a more radioresistant 
cell subpopulation was responsible for regrowth of the spheroids 
which was not detected in the ceil survival curve, since DO esti- 
mated from the DRC was apparently larger than that measured 
from, cell survival and spheroid population used was considered 
homogeneous from the DRC. Various factors influencing the steep- 
ness of DRC were discussed for clinical data and basic research 
for understanding the heterogeneity in intra- and inter- tumor cellu- 
lar radiosensitivity was considered important for further progress. 
(author). 


18815 (NIRS-M-75, pp. 208-213) Proton and heavy charged 


particle radiotherapy. Tsujii, Hirohiko (Tsukuba Univ., Ibaraki 
(Japan). Particle Radiation Medical Science Center). National Inst. 
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of Radiological Sciences, Chiba (Japan). Nov 1989. (In Japanese). 
(CONF-8812153-: 20. NIRS symposium, Chiba (Japan), 8-9 Dec 
1988). In Radiobiological scope of cancer therapy: Approach to 
new radiation modalities. 237p. Order Number DE91755667. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In order to improve local control of resistant tumors, a number of 
potentially useful modalities are under study. Among them the use 
of radiotherapy with charged particles have several advantageous 
characteristics in delivery of cancerocidal dose to deep-seated 
tumors. Proton and helium ions, which have favorable dose distri- 
bution compared to those achieved with conventional supervoltage 
techniques, have established their role in the usefulness of treat- 
ment of uveal melanoma, skull base tumor, arterio-venous 
malformations and pituitary-related conditions. Stimulated by favor- 
able results obtained at institutions in USA, USSR and Japan, a 
number of facilities are planning to build a dedicated proton ther- 
apy machine. Negative pions have been used for treatment of 
deep-seated tumors at LAMPF, TRIUMF and SIN (SI). Among vari- 
ous sites treated, favorable results have been obtained in tumors 
of head and neck, prostate, uterine cervix, and soft tissue sarco- 
mas. The use of high LEF charged particle has been limited to the 
Lawrence Berkeley Laboratory. It has proven of value in treatment 
of various localized tumors adjacent to critical structures. (author). 


18816 (NIRS-M—75, pp. 214-224) Physical aspects of heavy 
charged particle beams for radiotherapy. Kawashima, Katsuhiro 
(National Inst. of Radiological Sciences, Chiba (Japan)). National 
Inst. of Radiological Sciences, Chiba (Japan). Nov 1989. (In 
Japanese). (CONF-8812153-: 20. NIRS symposium, Chiba 
(Japan), 8-9 Dec 1988). In Radiobiologicai scope of cancer ther- 
apy: Approach to new radiation modalities. 237p. Order Number 
DE91755667. Source: OSTI; NTIS (US Sales Only); INIS. 

Physical properties of heavy ion beams are discussed to improve 
the physical dose distributions in view of radiotherapy. Preservation 
of the structural and functional integrity of adjacent normal tissue is 
required to achieve great probability of tumor control. This will be 
accomplished with the reduction of irradiated volume of normal tis- 
sues and with greater relative biological effectiveness (RBE) on 
tumor cells than that on surrounding normal cells. This suggests 
the use of heavy ion beams as new source of radiation that in- 
creases the therapeutic ratio. The basis of the improvement in the 
physical dose distribution by use of heavy charged particles is due 
to the finite range of the beams and to the less multiple coulomb 
scattering of the particles having a heavier atomic mass than pro- 
ton. The depth dose distributions and dose profiles of heavy 
particle beams are discussed in this article. The lateral sharpness 
of heavy charged particles is comparable to the penumbra of high 
energy photon and electron beams and is not of clinical concern 
due to less coulomb scattering of heavy ions to lateral direction in 
traversing a medium. The dose gradient at the end of range of pri- 
mary beam is dependent upon the energy spread and range 
straggling of the particles. The magnitude of range straggling is 
nearly proportional to the range and inversely proportional to the 
inverse square root of the particle mass. Heavy ion beams also 
undergo nuclear interactions, in which the primary beam may pro- 
duce lower atomic number particles. Therefore, the dose beyond 
the Bragg peak is due to those fragments. Fragmentation in- 
creases as a function of the atomic mass to the 2/3 power and 
with the energy of the particles. Thus, the production of fragments 
diminishes the depth dose advantages of heavy ions. The choice 
of ion for radiotherapy may depend on evaluation of important pa- 
rameter for tumor control. (J.P.N.). 


18817 (NIRS-R-19, pp. 9-16) Design of Heavy lon Medical 
Accelerator in Chiba. Kawachi, Kiyomitsu (National Inst. of Radio- 
logical Sciences, Chiba (Japan)); Ogawa, Hirotsugu; Sato, Kenji. 
National Inst. of Radiological Sciences, Chiba (Japan). Mar 1990. 
(In Japanese). In Final report on the project research ‘medical use 
of accelerated heavy ions’: April 1984 - March 1989. 239p. Order 
Number DE91755668. Source: OSTI; NTIS (US Sales Only); INIS. 

The project to construct a Heavy lon Medical Accelerator in 
Chiba (HIMAC) started at NIRS in 1984, and the final design stud- 
ies, including the buildings, have already been completed based 
upon radiation oncological requirements. HIMAC comprises two ion 





sources, an RFQ linac, an Alvarez linac, a synchrotron, a high- 
energy beam transport system, and radiation oncological facilities. 
The main accelerator synchrotron consists of double rings operated 
at a repetition rate of 0.5 Hz, with a phase difference of one half 
period. The required ion species lie between helium and argon ion 
order of atomic number. The output energy varies from 100 to 800 
MeV/u for ions with a charge-to-mass ratio of 1/2. Radiation onco- 
logical facilities include all of the treatment and paramedical 
facilities as well as experimental facilities for radiation oncology 
physics and biology. The sophisticated treatment facilities consist 
of a beam delivery system, a patient positioning system, and a 
treatment planning system. These systems comprise all of the de- 
vices necessary for three-dimensionally conformed irradiation 
which is required for heavy-ion treatment. The entire HIMAC facility 
will be compieted in 1993. (author). 


18818 (NIRS-R-19, pp. 59-65) Dose distributions in thorax 
inhomogeneity for fast neutron beam from NIRS cyclotron. 
Kutsutani-Nakamura, Yuzuru (National Inst. of Radiological Sci- 
ences, Chiba (Japan)); Furukawa, Shigeo; linuma,_ T.A.; 
Kawashima, Katsuhiro; Hoshino, Kazuo; Hiraoka, Takeshi; 
Maruyama, Takashi; Sakashita, Kunio; Tsunemoto, Hiroshi. Na- 
tional Inst. of Radiological Sciences, Chiba (Japan). Mar 1990. (In 
Japanese). In Final report on the project research ‘medical use of 
accelerated heavy ions’: April 1984 - March 1989. 239p. Order 
Number DE91755668. Source: OSTI; NTIS (US Sales Only); INIS. 

The power law tissue-air ratio (TAR) method developed by Batho 
appears to be practical use for inhomogeneity corrections to the 
dose calculated in a layered media for photon beam therapy. The 
validity was examined in applying the modified power law TAR and 
the isodose shift methods to the dose calculation in thorax tissue 
inhomogeneity containing the boundary region for fast neutron 
beam. The neutron beam is produced by bombarding a thick beryl- 
lium target with 30 MeV deuterons. Lung phantom was made of 
granulated tissue equivalent plastic, which resulted in density of 
0.30 and 0.60 g/cm”. Depth dose distributions for neutron beam 
were measured in thorax phantom by an air-filled cylindrical ioniza- 
tion chamber with TE plastic wall. The power law TAR method 
considering TAR of zero depth at boundary was compared with the 
measured data and a good result was obtained that the calculated 
dose was within +-3 % against the measured. But the isodose shift 
method is not so good for dose calculation in thorax tissue inhomo- 
geneity using fast neutron beam. (author). 


18819 (NIRS-R-19, pp. 53-58) Vertical irradiation system 
for proton radiation therapy. Kanai, Tatsuaki (National Inst. of 
Radiological Sciences, Chiba (Japan)); Kawachi, Kiyomitsu; Hi- 
raoka, Takeshi. National Inst. of Radiological Sciences, Chiba 
(Japan). Mar 1990. (In Japanese). In Final report on the project re- 
search medical use of accelerated heavy ions’: April 1984 - March 
1989. 239p. Order Number DE91755668. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A new beam course for proton radiotherapy was constructed at 
National Institute of Radiological Sciences. The vertical beam line, 
which is assumed to be suitable to radiation therapy, have a scat- 
terer, wobbler magnets, monitor chambers, a range modulator, a 
multi-leaf collimator and other patient positioning devices. The 
devices of the irradiation system were controlled by a micro- 
computer. A single radius beam wobbling method was adopted for 
broadening the accelerated beam. Physical characteristics of the ir- 
radiation system were examined. And a simple treatment planning 
system was prepared for the proton therapy. (author). 


18820 (NIRS-R-19, pp. 48-52) Determination of w-value for 
particle beams in several gases. Hiraoka, Takeshi (National Inst. 
of Radiological Sciences, Chiba (Japan)); Kawashima, Katsuhiro; 
Hoshino, Kazuo; Fukumura, Akifumi. National Inst. of Radiological 
Sciences, Chiba (Japan). Mar 1990. (In Japanese). In Fina/ report 
on the project research ‘medical use of accelerated heavy ions’: 
April 1984 - March 1989. 239p. Order Number DE91755668. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The differential w-values were measured for proton, deuteron, 
3He ion, neutron and ©°Co gamma-ray beams. The measurements 
were made by eight ionization chambers with different shapes and 
sizes. The gases investigated were air, argon, nitrogen, carbon 
dioxide, methane and methane based tissue-equivalent gas, and 
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the density of the gases at OdegC, 101.3kPa is 1.293, 1.784, 
1.250, 1.977, 0.717 and 1.142mg/cm®, respectively. The tank 
gases were used of pure grade. The gas flow rate was approxi- 
mately 10mV/min. For proton, deuteron and °He ion beams, a 
monitor ionization chamber constructed with very thin plates was 
located in front of the exit window. Nitrogen was with a flow rate of 
40ml/min was used as the ionized gas and -1000V was applied on 
the high voltage plate. For neutron beams, The target current on 
the Beryllium was used as a beam monitor. The differential w- 
values were determined from the Bragg-Gray cavity theory. For the 
70MeV proton beams, we estimated the w-vaiue of 35.3, 27.0, 
36.5, 34.3, 27.9 and 30.4eV in the gases mentioned above, re- 
spectively. Our results agree with those recommended in ICRU 
report 31. Similar results were also obtained for the other particle 
beams. The use of these w-values for the evaluation of absorbed 
dose with ionization chambers for proton beams gave good agree- 
ment with a tissue-equivalent calorimeter. (author). 


18821 (NIRS-R-19, pp. 40-45) Proton radiotherapy for su- 
perficial tumors and ocular malignancies by NIRS medical 
cyclotron. Morita, Shinroku (National Inst. of Radiological Sci- 
ences, Chiba (Japan)); Tsunemoto, Hiroshi; Kubota, Susumu. 
National Inst. of Radiological Sciences, Chiba (Japan). Mar 1990. 
(In Japanese). In Final report on the project research ‘medical use 
of accelerated heavy ions’: April 1984 - March 1989. 239p. Order 
Number DE91755668. Source: OSTI; NTIS (US Sales Only); INIS. 

Proton radiotherapy has been started in November 1979. The 
characteristics of proton beam is very sharply definited dose distri- 
bution which means no radiation exposure beyond the bragg peak 
and very few side scatter in collimated beam. The beam range of 
70 MeV proton is only 38 mm in the tissue, so superficial tumors or 
ocular malignancies are indicated for the treatment. The confirma- 
tion of the correct positioning, re-producibility of the set up and 
immobilization during the irradiation time are the most important 
factors. Total 60 patients were treated between 1979 and 1988. 
Clinical results were as follows: (1) super-ficial tumors: 40 patients 
were treated, 67.5% of them were locally controlled by irradiation 
alone and 30% were controlled with salvage surgery. Skin reaction 
after proton irradiation was mild to moderate in general, in spite of 
a relatively big radiation dose. (2) ocular malignancies: 20 patients 
(17 of malignant melanoma, 3 of retino blastoma) were treated. In 
malignant melanoma, 2 of local control, 10 of tumor regression, 1 
of recurrent and 4 of severe radiation retinopathy were observed. 
There was no radiation cataract, however, 3 of eyes were enucle- 
ated due to glaucoma or recurrence. In retinoblastoma, 5 tumors 
were treated, 3 of them were locally controlled, however, 2 of them 
were residual or recurrent and were retreated by HPD treatment 
method. Two of radiation retinopathy were observed in spite of rel- 
atively low radiation dose, however, these was no radiation 
cataract. (author). 


18822 (NIRS-R-19, pp. 32-39) Fast neutron therapy. 
Tsunemoto, Hiroshi (National Inst. of Radiological Sciences, Chiba 
(Japan)); Morita, Shinroku; Kubota, Susumu. National inst. of Radi- 
ological Sciences, Chiba (Japan). Mar 1990. (In Japanese). In 
Final report on the project research ‘medical use of accelerated 
heavy ions’: April 1984 - March 1989. 239p. Order Number 
DE91755668. Source: OSTI; NTIS (US Sales Only); iNIS. 

Clinical traials with fast neutrons started at National Institute of 
Radiological Sciences (NIRS) on November 1975. Between 
November 1975 and March 1989, 1732 patients who had locally 
advanced cancers or radioresistant cancers participated to the clin- 
ical trials. Those patients who received fast neutrons, obtained by 
bombarding a thick Beryllium target with 30 MeV deuterons, were 
treated by applying the schedules, where fast neutrons alone, 
mixed schedule or fast neutron boost were selected according to 
either sites of disease or response of tumor to photon beams. The 
results showed that carcinoma of the salivary gland, carcinoma of 
the prostate and Pancoast tumor as well as osteosarcom are indi- 
cations for fast neutron therapy. In the treatment of soft tissue 
sarcoma and malignant melanoma, surgery was combined with fast 
neutron irradiation in order to preserve function of extremities and 
to minimize surgical margine. Five year survival rates of the pa- 
tients participated were evaluated in the series of patients, whose 
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records of treatment were resistered into the NIRS Radiation Ther- 
apy Recording System. The Five year survival rates of the patients 
were 66.1% for head and neck cancer, 33.4% and 30.3% for carci- 
noma of the lung and the esophagus, respectively. For the patients 
suffering from osteosarcoma, soft tissue sarcoma or malignant 
melanoma, soft tissue sarcoma or malignant melanoma, survival 
rates were 57.7%, 64.5% or 41.9% at five years after completion of 
fast neutron therapy. Complications were acceptable when the 
treatments were performed with total doses equivalent to TDF 100 
delivered in six weeks. It was suggested that dose distributions of 
fast neutrons have to be improved in order to enhance the effects 
of high LET radiations in the treatment of cancers arising from 
deeply seated organs. (author). 


18823 (NIRS-R-19, pp. 17-26) Heavy particle medical 
accelerator at NIRS. Maruyama, Takashi (National Inst. of Radio- 
logical Sciences, Chiba (Japan)); Noda, Yutaka; Kumamoto, 
Yoshikazu; Kanai, Tatsuaki; Kawachi, Kiyomitsu. National Inst. of 
Radiological Sciences, Chiba (Japan). Mar 1990. (in Japanese). In 
Final report on the project research ‘medical use of accelerated 
heavy ions’: April 1984 - March 1989. 239p. Order Number 
DE91755668. Source: OSTI; NTIS (US Sales Only); INIS. 

Since 1975, the NIRS research group has performed the clinical 
trials of fast neutron and proton radiotherapy against malignant dis- 
eases, using a medical cyclotron accelerator. The results of the 
clinical trials have shown that fast neutrons kill hypoxic cells and 
that protons permit better localization of the dose profile at the can- 
cer, although the trials are not yet completed. As a consequence of 
these results, the use of heavy particles such as “He, °°Si and 
40ar ions was proposed, because the heavy particles could kill tu- 
mour cells which are radioresistant due to hypoxic levels or due to 
other specific biological factors, and because the heavy particles 
have the advantage over fast neutrons that they permit better lo- 
calization of the dose at the target volume of cancer. This paper 
describes the concept of the most appropriate heavy particle accel- 
erator for the future clinical programme of radiotherapy at NIRS. 
The accelerator system is capable of delivering a variety of parti- 
cles, from protons to argon ions, with energies up to 600 MeV/amu 
and intensities of the order of 10” to 10° ions/sec. The injector sys- 
tem comprises two penning ion gage and two Electron Cyclotron 
Resonance (ECR) sources, which produce particles with 8 keV/ 
amu; a Radiofrequency quadrupole (RFQ) linac, which accelerates 
the particles to 600-1,000 keV/amu; and a pair of Arvarez linacs, 
each followed by a stripper. At injection, the beam energy is 6 MeV/ 
amu and the particles are fully stripped. Acceleration to 600 MeV/ 
amu is accomplished in a strong-focussing synchrotron. (author). 


18824 (NIRS-R-19, pp. 80-84) Construction and clinical ap- 
plication of bolus for proton beam radiotherapy using NIRS 
cyclotron. Furukawa, Shigeo (National Inst. of Radiological Sci- 
ences, Chiba (Japan)); Kutsutani-Nakamura, Yuzuru; Morita, 
Shinroku; Akanuma, Atsuo. National Inst. of Radiological Sciences, 
Chiba (Japan). Mar 1990. (In Japanese). In Fina/ report on the 
project research ‘medical use of accelerated heavy ions’: April 
1984 - March 1989. 239p. Order Number DE91755668. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Proton beam radiotherapy at the NIRS was started in Oct. 1979. 
The range of proton beam with 70 MeV is 38 mm in water. One of 
the best advantage for proton beam has the possibility to avoid to 
dose to critical organ perfectly and to be fitted spread out preteau 
peak to target thickness. In this study of construction method for 
bolus, water was considered to be used as new bolus in clinical 
application of proton beam radiotherapy. These bolus were 
adopted as it was transparent, water equivalent material to be 
closed contact to the patient skin surface and convenient for clini- 
cal use. (author). 


18825 (NIRS-R-19, pp. 109-113) A simulation system for 
heavy ion treatment planning. Endo, Masahiro (National Inst. of 
Radiological Sciences, Chiba (Japan)); Kawachi, Kiyomitsu; Hirao, 
Yasuo: linuma, Takeshi; Nakano, Takahumi; Sato, Shinichiro; Kub- 
ota. Susumu; Morita, Shinroku; Tsunemoto, Hiroshi. National Inst. 
of Radiological Sciences, Chiba (Japan). Mar 1990. (In Japanese). 
In Final report on the project research ‘medical use of accelerated 
heavy ions’: April 1984 - March 1989. 239p. Order Number 
DE91755668. Source: OSTI; NTIS (US Sales Only); INIS. 
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In order to perform simulation study of heavy ion radiotherapy, 
we constructed a simulation system for heavy ion treatment plan- 
ning. Software used in the system was transplanted from Lawrence 
Berkeley Laboratory (LBL) where trials of heavy ion radiotherapy 
are going on. Hardware configurations of the system are as fol- 
lows. The central processing unit is VAX 8250 (Digital Equipment 
Corp.) with 8 Mega Byte (MB) main memory, associated with 456 
MB magnetic disk unit and 1600/6250 BPI magnetic tape unit. The 
image processing unit is RAMTEK-9465 (RAMTEK Corp.) with 20 
inch CRT display. Functions of the simulation system are: (1) Input 
of XCT-images taken by YMS CT-8600 (Yokogawa Medical Sys- 
tem Incorp). (2) Interactive entry of contours of target and critical 
organs onto XCT-images which are displayed on the CRT-monitor. 
(3) Examination of target volume and critical organs from beam’s 
eye view, in which the source of radiation is a viewpoint from which 
to gauge anatomical relationship. (4) Calculation and display of 3- 
dimensional dose distributions. (5) Calculation of beam parameters 
(residual range, ridge filter width etc). (6) Design of collimators and 
compensators. (7) Analysis and comparison of 3-dimensional dose 
distributions of different plans using dose-volume histogram. Using 
this system, we so far pertormed simulation studies of a cancer of 
cervix uteri, a Pancoast-type lung cancer, a cancer in the eye and 
a salivary gland tumor etc, among which a treatment planning of 
the cervical cancer was described in detail. (author). 


18826 (NIRS-R-19, pp. 114-123) Evaluation of proton ther- 
apy for cancer of uterine cervix. Nakano, T. (National Inst. of 
Radiological Sciences, Chiba (Japan)); Morita, S.; Tsunemoto, H.; 
Suit, H.D. National Inst. of Radiological Sciences, Chiba (Japan). 
Mar 1990. (In Japanese). In Fina/ report on the project research 
‘medical use of accelerated heavy ions’: April 1984 - March 1989. 
239p. Order Number DE91755668. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The potential therapeutic impact of proton beam therapy on the 
treatment of stage Ill cancer of the uterine cervix was studied by 
comparative 3-dimensional treatment planning system and a review 
of literature as to causes of failure following conventional treat- 
ment. The literature review clearly demonstrated that increasing in 
dose to target tissues provided high probability of local control but 
the frequency of radiation related complications also increased with 
dose. Our analysis of the published data indicated that the local 
control rate increased by 8 % per each 10Gy increase in dose. A 
treatment technic which realizes a superior dose distribution should 
provide better local control and complication rates. The dose distri- 
butions obtainable by proton beam technics were compared with 
those by x-ray technics. An analysis of dose volume histograms 
reveals that the treatment volume for proton beam therapy is suffi- 
ciently smaller than that for x-ray therapy and that an increment in 
dose to target tissues of 20 to 30Gy should be obtained with no or 
negligible increase in dose to the rectosigmoid colon, bladder and 
small intestine. Accordingly, proton beam therapy would be prefer- 
able to achieve an improved local control rate and/or a decrease 
the probability of complication in patients with uterine cervix can- 
cer. (author). 


18827 (NIRS-R-19, pp. 150-156) Study on a high resolution 
positron emission tomography scanner tor brain study. No- 
hara, N. (National Inst. of Radiological Sciences, Chiba (Japan)); 
Tomitani, T.; Yamamoto, M.; Murayama, H.; Tanaka, E. Natianal 
Inst. of Radiological Sciences, Chiba (Japan). Mar 1990. (in Japan- 
ese). In Final report on the project research ‘medical use of 
accelerated heavy ions’: April 1984 - March 1989. 239p. Order 
Number DE91755668. Source: OSTI; NTIS (US Sales Only); INIS. 

The spatial resolution of positron emission tomography (PET) 
scanners is usually limited by the finite size of crystals such as bis- 
muth germanate (BGO). To attain high resolution as well as high 
sensitivity, it is essential to use a large number of small BGO crys- 
tals arranged in close-packing on circular rings. In developing high 
resolution PET scanners, however, there are two physical factors 
limiting the spatial resolution. One is the finite range of positrons 
before annihilation and the other the deviation from 180 degrees of 
annihilation photons. The effect of the factors on the spatial resolu- 
tion has been evaluated for positron-emitting sources as a function 
of detector ring radius. A high resolution PET scanner has been 
developed for brain study, aiming to have spatial resolutions as 





high as less than 4-mm FWHM in tomographic plane and less than 
6-mm FWHM in axial direction at the detector ring center. For the 
goal of the high resolutions a multi-segment type of photomultiplier 
tubes has been specially designed and developed, which allows 
one tube to be directly coupled by four BGO crystals. The scanner 
consists of five detector rings of 47-cm in diameter, using all 1200 
BGO crystals each measuring 5 mm x 12 mm x 30 mm. The scan- 
ner provides simultaneous 9 images by combination of in-plane and 
cross-plane, offering a 24-cm dia. x7.4-cm field-of-view. Physical 
performance of the scanner was investigated. At the ring center, 
the spatial resolution in the tomographic plane was measured to be 
3.5-mm FWHM. The axial resolution was measured to be 5.7-mm 
FWHM for in-plane and 5.3-mm FWHM for cross-plane. Sensitivity 
for a 20-cm dia. uniform source was measured to be 9.5 keps/yCi/ 
ml for in-plane and 15.3 keps/yCi/ml for cross-plane. (J.P.N.). 


18828 (NIRS-R-19, pp. 162-169) Fundamental studies on it- 
erative reconstruction methods for emission computed 
tomography. Murayama, Hideo (National Inst. of Radiological Sci- 
ences, Chiba (Japan)); Nohara, Norimasa; Tanaka, Eiichi. National 
Inst. of Radiological Sciences, Chiba (Japan). Mar 1990. (In Japan- 
ese). In Final report on the project research ‘medical use of 
accelerated heavy ions’: April 1984 - March 1989. 239p. Order 
Number DE91755668. Source: OSTI; NTIS (US Sales Only); INIS. 

The performances of the eight methods, 1: Expectation Maxi- 
mization (EM), 2: Image Space Reconstruction Algorithm (ISRA), 3: 
Additive Simultaneous Iterative Reconstruction Technique (ASIRT), 
4: Multiplicative Simultaneous Iterative Reconstruction Technique 
(MSIRT), 5: Gradient method (GRADY), 6: Conjugate Gradient 
method (CONGR), 7: Conjugate Gradient method in weighted ver- 
sion (CONGRW), and 8: Filtered Iterative Reconstruction Algorithm 
(FIRA), were investigated by computer simulation generating their 
iterative reconstruction images of a mathematical phantom in 64 x 
64 pixels. Both noisefree and noisy projection sets generated from 
the mathematical phantom were used in these simulation studies. 
Three fitness functions were introduced to analyze the convergence 
of the iterative reconstruction methods quantitatively. Each fitness 
function is a measure of the difference between the reconstructed 
image and the mathematical phantom, or a measure of the rate of 
convergence. For the noise-free projection sets, the fastest conver- 
gence was obtained using the FIRA method, the second was the 
CONGRW, and the slowest was the ISRA method. The MSIRT 
method had faster convergence and better image quality than the 
ISRA method. In spite of slow convergency, the MSIRT and the 
ISRA methods are promising tools for volume imaging, namely, 
three dimensional image reconstruction because they reduce the 
size of large, sparsely populated arrays of projection data. Simula- 
tion studies using noisy projection sets suggested that, though the 
EM method gave good estimates for the same projection set, the 
fast methods such as the FIRA and CONGRW methods were good 
candidates for practical image reconstruction. The FIRA method 
provided low noise reconstructed images with the automatic non- 
negativity constraints, and comparatively stable image quality for 
iterations after the optimum at 2-4 iterations. (J.P.N.). 


18829 


(NIRS-R-19, pp. 170-175) Development of computer 
system and software of POSITOLOGICA Il: a whole body 
positron emission tomograph. Endo, Masahiro (National Inst. of 
Radiological Sciences, Chiba (Japan)); Matsumoto, Toru; linuma, 
Takeshi; Tateno, Yukio; Nohara, Norimasa. National Inst. of Radio- 
logical Sciences, Chiba (Japan). Mar 1990. (In Japanese). In Fina/ 
report on the project research ‘medical use of accelerated heavy 


ions’: April 1984 - March 1989. 239p. Order Number 
DE91755668. Source: OSTI; NTIS (US Sales Only); INIS. 

Since a whole body PET-scanner POSITOLOGICA II was in- 
stalled at the National Institute of Radiological Sciences in 1982, 
improvements of the computer system and developments of new 
software have been continuously made to correspond to clinical re- 
quirements. As the result, POSITOLOGICA I! possesses one of the 
most powerful systems and sophisticated software in Japan. This 
report describes the present status of the computer system and 
software of POSITOLOGICA Il. It also discusses problems which 
still exist, and proposes a future computer system for the PET 
study. (author). 
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18830 (NIRS-R-19, pp. 178-186) A study of benzodiazepine 
receptor in human brain using [''C]Ro15-1788 and positron 
emission tomography. Shinotoh, Hitoshi (National Inst. of Radio- 
logical Sciences, Chiba (Japan)); Inoue, Osamu; Yamasaki, 
Toshiro. National Inst. of Radiological Sciences, Chiba (Japan). 
Mar 1990. (In Japanese). In Fina/ report on the project research 
‘medical use of accelerated heavy ions’: April 1984 - March 1989. 
239p. Order Number DE91755668. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The kinetics of [''C] Ro15-1788 were investigated on four 
healthy volunteers both without any previous treatment and with 
oral administration of saturating doses of cold Ro15-1788. The re- 
sults indicated that [''C] Ro15-1788 associates and dissociates to 
specific and nonspecific binding sites rapidly and has a high ratio 
of specific receptor binding to nonspecific binding in vivo. Thus 
[''C] Ro15-1788 is a suitable radioligand for the study of benzodi- 
azepine receptors (BDZ-R) in vivo in humans. Then BDZ-R binding 
was investigated in 11 patients with spino-cerebellar degeneration 
using positron emission tomography and [''C] Ro15-1788. The pa- 
tients consisted of 7 patients with sporadic olivo-ponto cecebellar 
atrophy (OPCA) (mean age 60.3+-9.7 y.o., disease duration 2 - 8 
years), and 4 patients with cerebellar cortical atrophy (CCA) (mean 
age 61.0+-4.7, disease duration 7-25 years). Six healthy volunteers 
(means age 53.4+-13.4 y.o.) were recruited as controls. Brain 
Blood radioactivity ratio at 30 min following injection was obtained 
from each brain regions as an index of BDZ-R binding. The results 
indicate that BDZ-R binding in the cerebellar cortex of the OPCA 
patients was higher than that of the controls (P<0.01, t-test). BDZ- 
R binding in the cerebellar cortex of the CCA patients was lower 
than that of the controls, although the difference was not statisti- 
cally significant. BDZ-R binding in the cerebrum in the OPCA 
patients and in the CCA patients was the same as in the controls. 
We speculate that there might be a compensatory mechanism in 
the cerebellar cortex of the OPCA patients which increases BDZ-R 
binding in the residual nervous cells instead of the Purkinje cell 
loss and the compensatory mechanism may mask the loss of the 
original binding sites. (author). 


18831 (NIRS-R-19, pp. 192-197) Visualization and quantifi- 
cation of dopamine: D2 receptors in the living human brain 
with 3-N-[sup 11C] methylspiperone using PET. Fukuda, Hiroshi 
(National Inst. of Radiological Sciences, Chiba (Japan)); Shinotoh, 
Hitoshi; Yamasaki, Toshiro. National Inst. of Radiological Sciences, 
Chiba (Japan). Mar 1990. (In Japanese). In Final report on the 
project research ‘medical use of accelerated heavy ions’: April 
1984 - March 1989. 239p. Order Number DE91755668. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Spiperone is a potent antagonist of dopamine D2 receptors in 
the brain. 3-N-[''C] methylspiperone (''C-NMSP), a spiperone 
derivative, was synthesized by N-alkylation of spiperone with [''C] 
methyliodide for the visualization and quantification of dopamine re- 
ceptors in the brain using PET. Age related decrease of ''C-NMSP 
binding to the striatum was studied in healthy normal volunteers 
and the binding capacity was also examined in patients with 
Parkinson's disease and striatonigral degeneration (SND). After in- 
travenous injection of ''C-NMSP, 5 sequential 2 min scan followed 
by 16 sequential 5 min scan were performed using a PET system. 
Region of interests to the striatum, cerebral cortex and cerebellum 
were outlined in the brain image and were plotted against time. 
The radioactivity in the striatum, in which much D2 binding site ex- 
ists, was the highest among the brain and gradually increased with 
time. On the other hand, that in the cerebellar cortex, in which only 
non-specific binding site exists, peaked within 10 min, followed by 
rapid decrease. The ratios between striatum and cerebellum, which 
correlate with specific binding of ''C-NMSP, increased with time 
and had a linear relationship against time. Quantification of specific 
binding was evaluated by taking receptor-ligand association rate 
constant ’K3' in 3 conpartment model. The constant K3 was evalu- 
ated from the slope of the striatum to cerebellum ratio vesus an 
equivalent time which was calculated by the radioactivity in the 
cerebelluim. Decrease of K3 value with increase of age was ob- 
served. The values in Parkinson's disease were almost the same 
or slightly higher than those in age-matched control, however, a 
significant decrease compated to the normal value was observed in 
SND. The possible explanations for unchange or slight increase in 
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Parkinson’s disease and the decrease in SND were discussed. 
(author). 


18832 (NIRS-R-19, pp. 198-202) Assessment of myocardial 
blood flow using N-13 ammonia and dynamic PET in man. 
Yoshida, Katsuya (Chiba Univ. (Japan)); Fukuda, Hiroshi; Endo, 
Masahiro. National Inst. of Radiological Sciences, Chiba (Japan). 
Mar 1990. (In Japanese). In Fina/ report on the project research 
‘medical use of accelerated heavy ions’: April 1984 - March 1989. 
239p. Order Number DE91755668. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Regional myocardial blood flow (RMBF) was measured using N- 
13 ammonia and dynamic positron emission tomography (PET). 
The results were as follows: (1) Serial PET images. Serial 5.5- 
second PET scans were performed after the intravenous bolus 
injection of N-13 ammonia in 15 cardiac patients and 5 normal 
subjects. The results indicate that initial passage of the tracer 
through the heart can be observed with this technique. (2) Myocar- 
dial blood flow in hypertrophic cardiomyopathy. Thirteen patients 
with hypertrophic cardiomyopathy, and with a considerably thick- 
ened ventricular wall (25 mm or greater), were selected for this 
study in order to minimize errors due to partial volume and 
spillover effects. Using left atrial and myocardial time-activity 
curves, regional myocardial blood flow was calculated using the 
first-pass flow model. Mean myocardial blood flow ranged) from 
47.8 to 76.5 ml/min per 100 g (63.0 + 9.4). RMBF in the septum 
was significantly lower than in the anterior and lateral walls of the 
left ventricle. (3) Assessment of the effects of coronary vasodila- 
tors. We have also assessed the effects of coronary vasodilators 
(dipyridamole; DP, nitroglycerin; TNG, nifedipine; NIF) on percent 
changes of RMBF by using this technique 11 cases (3 hypertrophic 
cardiomyopathy; HCM, 2 normal, 6 coronary artery disease; CAD) 
with DP, 9 cases (4 HCM, 1 normal, 4 CAD) with TNG and 4 
cases (4 HCM) with NIF. DP increased myocardial blood flow in 
every segment (71 + 31 %, mean + SD) in patients with HCM and 
in normal subjects. In the cases of CAD, mean percent changes of 
myocardial blood flow were 11 + 23 % and 87 + 33 % in the seg- 
ments supplied by stenosed coronary arteries more than 50 % and 
less than 50 %, respectively. However, TNG did not show remark- 
able changes. NIF increased myocardial blood flow 20 + 12 % in 
every segment. These results indicate the potential usefulness of 
PET to assess RMBF in man. (author). 


18833 (NIRS-R-19, pp. 187-191) Kinetics of [''C]N, N- 
dimethyiphenylethylamine in the brain: Measurement of brain 
MAO-B activity. Shinotoh, Hitoshi (National Inst. of Radiological 
Sciences, Chiba (Japan)); Inoue, Osamu; Yamasaki, Toshiro. Na- 
tional Inst. of Radiological Sciences, Chiba (Japan). Mar 1990. (In 
Japanese). In Final report on the project research ‘medical use of 
accelerated heavy ions’: April 1984 - March 1989. 239p. Order 
Number DE91755668. Source: OSTI; NTIS (US Sales Only); INIS. 

Carbon-11-labelled N, N-dimethylphenylethylamine ({‘'C] DM- 
PEA) was synthesized by the reaction of N-methyiphenylethylamine 
with [''C] methyliodide. This newly synthesized radiotracer was de- 
veloped for the purpose of in vivo measurement of monoamine 
oxidase-B activity in the brain using a metabolic trapping method. 
Initially, biodistribution was investigated in mice. The rapid and 
high uptake of ''C radioactivity in the brain was observed following 
intravenous injection of [''C] DMPEA, the peak of which was 
reached at 1 min, followed by a decrease at 1-5 min and slowly 
thereafter. The ''C radioactivity at 60 min following i. v. injection of 
[''C] DMPEA was decreased in a dose related manner by the pre- 
treatment of 1-deprenyl but not decreased by clorgyline. The 
results suggest that MAO-B activity in the mouse brain can be esti- 
mated by [''C] DMPEA in vivo. The kinetics of [''C] DMPEA in the 
human brain were determined using positron emission tomography 
and showed that ''C radioactivity increased gradually over 60 min 
following initial rapid uptake of ''C radioactivity, with basal ganglia 
and thalamus showing high accumulation. The results suggest that 
the distribution of [''C] DMPEA may reflect the regional MAO-B 
activity in the human brain, but [''C] DMPEA needs to be modified 
for the measurement of MAO-B activity in the human brain be- 
cause MAO-B activity in the human brain seems to be much higher 
than that in the mouse brain. (author). 
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18834 (NIRS-R-19, pp. 203-208) Measurement of regional 
myocardial blood flow using N-13 ammonia dynamic PET: 
Theory and methodology. Endo, Masahiro (National Inst. of Radi- 
ological Sciences, Chiba (Japan)); Fukuda, Hiroshi; linuma, 
Takeshi; Yamasaki, Thoshiro; Tateno, Yukio; Yoshida, Katsuya; Ma- 
suda, Yoshiaki; Inagaki, Yoshiaki. National Inst. of Radiological 
Sciences, Chiba (Japan). Mar 1990. (in Japanese). In Final report 
on the project research ‘medical use of accelerated heavy ions’: 
April 1984 - March 1989. 239p. Order Number DE91755668. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Because N-13 ammonia exhibits properties which to some extent 
resemble those of the radioactive microsphere, we developed a 
first-pass flow method for noninvasive measurement of regional 
myocardial blood flow (RMBF). In the present method, RMBF was 
determined by dividing myocardial activity at time T by arterial in- 
put integrated from the injection start to that time, where time T is 
the endpoint of first circulation of N-13 ammonia. Also in the 
present method a time-activity curve of left atrium was used as the 
arterial input function to make the procedure totally noninvasive. To 
validate the present method, we first compared it with the compart- 
ment analysis, and then compared activity of left atrium with that of 
a peripheral artery. 5 patients with hypertrophic cardiomyopathy 
(HCM) and with a considerably thickened ventricular wall, were se- 
lected for the comparison between the first-pass flow method and 
the compartment analysis. The relationship of RMBFs by the two 
method was y = 1.8 + 1.097x - 0.002037x? (n = 30, SEE = 55), 
where x (ml/min/100g) was obtained by the compartment analysis, 
while y (ml/min/100g) by the first-pass flow method. The result indi- 
cated that both were almost identical in physiological flow range 
(100 ml/min/100g) but that the first-pass flow method underesti- 
mated RMBF in the higher flow range due to venous leakage of 
N-13 ammonia. With regard to the validation of noninvasive mea- 
surement of arterial input function, activity of left atrium measured 
by positron emission tomography (PET) was compared with arterial 
blood activity determined by well counting. 11 human subjects 
were studied with N-13 ammonia, and 6 subjects with C-11 CO. 
High correlations were shown between the both measurements of 
activities. As the conclusion, we could at least measure RMBF of 
HCM patient in the physiological flow range by the present method. 
The future extension of the method was discussed. (author). 


18835 (NIRS-R—-19, pp. 209-214) Clinical trial of MRI clinical 
evaluation of hybrid image. Ikehira, Hiroo (National Inst. of Radio- 
logical Sciences, Chiba (Japan)); Fukuda, Nobuo; Yamane, Teruko; 
Torii, Shinichiro; Matsumoto, Toru; linuma, Takeshi; Tateno, Yukio. 
National Inst. of Radiological Sciences, Chiba (Japan). Mar 1990. 
(in Japanese). In Final report on the project research ’medical use 
of accelerated heavy ions’: April 1984 - March 1989. 239p. Order 
Number DE91755668. Source: OSTI; NTIS (US Sales Only); INIS. 

In our evaluation we utilized the Asahi Mark-J MRI system, with a 
resistive vertical quadrupolar electromagnet (0.1 Tesla) and a pro- 
ton resonance frequency of 4.5 MHz. Our main imaging methods 
are the inversion-recovery of IR, saturation-recovery, or SR, and 
calculated T,. Difference, or D images, constructed by subtracting 
the data of the IR signal from that of the SR signal, have also been 
obtained in some cases. The system allows averaging of raw data. 
Hybrid images were constructed from two or more images to obtain 
clear definition of areas of interest. By using the hybrid image, sev- 
eral tissues of different relaxation times can be shown in the same 
image. Application in our study of the newly developed hybrid 
image indicates its importance in the detection and diagnosis of le- 
sion, especially the detection of the differentiation of an edematous 
lesion from a tumor, and also abnormal fluid collection such as the 
pleural effusion or ascites. We hope that these example make 
clear the great potential of hybrid images in the determination of 
the size, location and the grade of abnormal lesions due to the 
nice contrast between normal and abnormal tissue. (author). 


18836 (NIRS-R-19, pp. 215-221) Evaluation of the renal ki- 
netic function, using MRI by gadolinium-DTPA. Ikehira, Hiroo 
(National Inst. of Radiological Sciences, Chiba (Japan)); Torii, 
Shinichiro; Yamane, Teruko. National Inst. of Radiological Sci- 
ences, Chiba (Japan). Mar 1990. (In Japanese). In Final report on 
the project research ‘medical use of accelerated heavy ions’: April 





1984 - March 1989. 239p. Order Number DE91755668. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The evaluation of the renal kinetic function in rabbits, using MRI 
by Gd-DTPA was tried experimentally. The changes of Gd-DTPA 
concentration on relaxation rates (1/T,) followed continuously for 
90 minutes after intravenous injection of Gd-DTPA (0.05 mmol/kg) 
with calculated T, (300, 1000) images. GFR (glomeruler filtration 
ratio) values were calculated without blood sampling, and also re- 
gional MRI renography were made in the whole kidney, the renal 
cortex, the renal medulla and also the renal pelvis in the possible 
cases. Two kinds of renal dysfunction models were made, they 
were ureteral occlusion model in 5 rabbits and renal artery 
stenosed model in three rabbits. The calculated GRF value of the 
control rabbit was 3.7+-0.9 mV/min. And the MRI regional renogra- 
phy and GFR values were useful for the detection of the regional 
renal function in the NMR tomographic image. In conclusion, the 
MRI renography using Gd-DTPA proposed useful data for regional 
renal kinetic study, and it will be possible to get GFR value without 
blood sampling. (author). 


18837 (NIRS-R-19, pp. 222-227) Evaluation of non- 
uniformity separated from statistical noise of MRI-A phantom 
study. Fukuda, Nobuo (National Inst. of Radiological Sciences, 
Chiba (Japan)); Yamane, Teruko; Ikehira, Hiroo. National Inst. of 
Radiological Sciences, Chiba (Japan). Mar 1990. (in Japanese). In 
Final report on the project research ‘medical use of accelerated 
heavy ions’: April 1984 - March 1989. 239p. Order Number 
DE91755668. Source: OSTI; NTIS (US Sales Only); INIS. 

In magnetic resonance imaging, structured noise is influential 
and important in clinical imaging. Structured noise is composed of 
statistical noise and non-uniformity, and it is impossible to separate 
both completely. So we considered new image quality parameters 
for it, and they can emphasize each effect respectively, especially 
LCV (local coefficient of variation), FNUf (fractional non-uniformity 
for fine pixel) are very useful in evaluation of image quality of mag- 
netic resonance. These image quality parameters were examined 
and verified in various conditions (averagings, slice thickness, great 
RO! size, etc.). For it's practicality and rationality, we thought, they 
are relevant to assess and standardize the image quality. (author). 


18838 (NUREG/CR-4444) Radiation safety issues related 
to radiolabeled antibodies. Barber, D.E. (Brookhaven National 
Lab., Upton, NY (USA)); Baum, J.W.; Meinhold, C. B. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Regula- 
tory Applications; Brookhaven National Lab., Upton, NY (USA). 
Mar 1991. 202p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (BNL- 
NUREG™-52275). Source: OSTI; NTIS; INIS. 

Techniques related to the use of radiolabeled antibodies in hu- 
mans are reviewed and evaluated in this report. It is intended as 
an informational resource for the US Nuclear Regulatory Commis- 
sion (NRC) and NRC licensees. Descriptions of techniques and 
health and safety issues are provided. Principal methods for label- 
ing antibodies are summarized to help identify related radiation 
safety problems in the preparation of dosages for administration to 
patients. The descriptions are derived from an extensive literature 
review and consultations with experts in the field. A glossary of 
terms and acronyms is also included. An assessment was made of 
the extent of the involvement of organizations (other than the NRC) 
with safety issues related to radiolabeled antibodies, in order to 
identify regulatory issues which require attention. Federal regula- 
tions and guides were also reviewed for their relevance. A few (but 
significant) differences between the use of common radiopharma- 
ceuticals and radiolabeled antibodies were observed. The clearance 
rate of whole, radiolabeled immunoglobulin is somewhat slower 
than common radiopharmaceuticals, and new methods of adminis- 
tration are being used. New nuclides are being used or considered 
(e.g., Re-186 and At-211) for labeling antibodies. Some of these 
nuclides present new dosimetry, instrument calibration, and patient 
management problems. Subjects related to radiation safety that re- 
quire additional research are identified. 149 refs., 3 figs., 20 tabs. 


18839 (ORNL/FTR-3898) [Short overview of the Mexican 
Society of Clinical Chemistry meetings]: Foreign report, April 
28, 1991—May 1, 191. Burtis, C. Oak Ridge National Lab., TN 
(USA). [1991]. 4p. Sponsored by USDOE, Washington, DC (USA). 
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DOE Contract AC05-840R21400. Order Number DE91012214. 
Source: OSTI; NTIS; GPO Dep. 

Organized and chaired session on instrument evaluation at the 
XIV Congreso Nacional De Quimica Clinica which is the National 
Meeting of the Mexican Society of Clinical Chemistry. In addition, | 
presented a paper on calibration at a Congress workshop and 


spoke on the impact of technology in a symposium on quality con- 
trol. 


18840 (SSA-1990-TS-11, pp. 315-316) Tomographic study 
of cerebral blood flow with HMPAO 99 m Tc: methodological 
specifications. Elizagaray, A. (C.E.R.B., 83 - Toulon (FR)); 
Valance, J.; Grapperon, J.; Puech, B. Centre de Recherches du 
Service de Sante des Armees, 92 - Clamart (France). 1990. (in 
French). In Scientific works 1989. Centre de Recherches du Ser- 
vice de Sante des Armees. 353p. Order Number DE91773591. 
Source: OSTI; NTIS (US Sales Only). 

99 m Te-hexamethylpropyleneamine oxime d,| diastereoisomer is 
an in vitro unstable molecule but is confirmed to be an excellent 
passive diffusible tracer of the brain perfusion. Local cerebral blood 
flow indexes are computed in comparison with the most active 
cerebellum. For normal patients, asymmetrical indexes are lower 
than 5% and proved the good quality of the images obtained with 
a conventional single-photon emission computed tomograph 
equipped of a high resolution collimator, an injected activity of 740 
M Bg and an acquisition time of 20 minutes. 


5507 Microbiology 


Refer also to citation(s) 16046, 16048, 16215, 17335, 17710, 
18508, 18509, 18510, 18511, 18512, 18527, 18557, 18599, 18605, 
18606, 18844, 18846, 18847 


18841 (CONF-910550—1-Extd.Abst.) Introduction to Session 
2: Applied biological research. Strandberg, G.W. (Oak Ridge 
National Lab., TN (USA)); Demain, A.L. Oak Ridge National Lab., 
TN (USA). [1991]. 2p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC05-840R21400. From 13. symposium on 
biotechnology for fuels and chemicals; Colorado Springs, CO 
(USA); 6-10 May 1991. Order Number DE91012067. Source: 
OSTI; NTIS; GPO Dep. 

The papers in this session continue in the tradition of presenting 
excellent research directed at the development of new and en- 
hanced biological process through applied biological research. The 
majority of the research discussed entails the use of newer, molec- 
ular biological approaches which have added significantly to our 
abilities to understand and control microbial activities. 


18842 (DOE/ER/60848-2) Development of aquiter micro 
cosms and in situ methods to test the fate and function 
of pollutant-degrading microorganisms: Progress report. 
Krumme, M.L.; Thiem, S.M.; Smith, R.L.; Tiedje, J.M. Michigan 
State Univ., East Lansing, Mi (USA). Dept. of Crop and Soil Sci- 
ences. Apr 1991. 14p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG02-89ER60848. Order Number 
DE91010748. Source: OSTI; NTIS; GPO Dep. 

Our research goals for the past year were to: (1) validate the 
use of microcosms as predictors of microorganism survival in a 
polluted aquifer, and (2) develop sensitive methods for detecting 
the introduced microorganism, Pseudomonas sp. B13 (B13) a 3- 
chlorobenzoate degrader, from aquifer samples using molecular 
biology techniques, without the need for culturing. The microcosm 
and aquifer field studies were carried out at the US Geological Sur- 
vey's Cape Cod study site at Camp Edwards in Falmouth, 
Massachusetts. Potential gene probes were developed at the Ger- 
man Institute for Biotechnology (GBF) and at Michigan State 
University (MSU). The Gene probes were evaluated for use in this 
project at MSU. The results suggest that microcosms could serve 
as models for short-term survival, but may not be reliable predic- 
tors of microbial fates for longer periods of time under some 
nutrient and redox conditions. Through the use of radiolabeled 
probes or internal primer sets we hope to improve the level of de- 
tection to near one organism per gram. 9 figs. 


18843 Method and system tor enhancing microbial motility. 
Hazen, T.C.; Lopez-De-Victoria, G. To Dept. of Energy. 5 Jan 
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1990. USA Patent patent application 7-461,596. 17p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO9-76SR00001. 
Order Number DE91011569. Source: OSTI; NTIS; GPO Dep. 

A method and system for enhancing the motility of microorgan- 
isms by placing an effective amount of chlorinated hydrocarbons, 
preferably chlorinated alkenes, and most preferably trichloroethy- 
lene in spaced relation to the microbes so that the surprisingly 
strong, monomodal, chemotactic response of the chlorinated hydro- 
carbon on subsurface microbes can draw the microbes away from 
or towards and into a substance, as desired. In remediation of 
groundwater pollution, for example, TCE can be injected into the 
plume to increase the population of microbes at the plume whereby 
the plume can be more quickly degraded. A TCE-degrading mi- 
crobe, such as Welchia alkenophilia, can be used to degrade the 
TCE following the degradation of the original pollutant. 5 figs. 


5509 Pathology 
Refer also to citation(s) 18591 


18844 (DOE/BP/92431-1) Research studies on the life cy- 
cle of infectious hematopoietic necrosis virus. Ristow, S.S. 
(Washington State Univ., Pullman, WA (USA). Dept. of Animal Sci- 
ences); Arnzen, J.M.; Leong, J.C. Washington State Univ., Pullman, 
WA (USA). Dept. of Animal Sciences; Oregon State Univ., Corval- 
lis, OR (USA). Dept. of Microbiology. Nov 1990. 44p. Sponsored 
by Department of Agriculture, Washington, DC (USA); USDOE, 
Washington, DC (USA). DOE Contract FG79-89BP92431. Grant 
87-CRSR-2-3039;Grant 87-CRSR-2-3219;Grant 88-38500-4027. 
Order Number DE91009708. Source: OSTI; NTIS; GPO Dep. 
Seventeen strains of infectious hematopoietic necrosis virus 
(IHNV) from different geographical regions and from different fish 
stocks were typed by polyacrylamide ge! electrophoresis, indirect 
fluorescence with 27 monoclonal antibodies against both the G and 
N proteins of the virus, and by serum neutralization with six mono- 
clonal anti-glycoprotein antibodies. In addition, many other IHNV 
isolates have been examined. Studying the isolates with the anti- 
bodies has shown that a greater amount of variation exists between 
isolates than was first predicted by the application of the polyacry- 
lamide technique. Isolates within electrophoretic types I-V may be 
further classified according to their reactions with the monoclonal 
antibodies in indirect fluorescence. Serum neutralization with se- 
lected anti-glycoprotein antibodies in conjunction with fluorescence 
analysis confirms one of the original findings of Hsu et al. (1986) 
that two different species in a single facility can be infected with 
the same isolate. Variation among isolates as measured by reactiv- 
ity with the monocional library appears to be greater within the G 
protein than within the N protein sequence. 9 refs., 7 figs., 6 tabs. 


5510 Physiological Systems 
Refer also to citation(s) 18393, 18495, 18596 
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Refer also to citation(s) 16416 


18845 (AECS-A/FRSR-39) Effect of three nitrogen fertilizer 
sources on wheat biomass and grain yield in irrigated soils. 
Khalifa, Khalaf (Atomic Energy Commission, Damascus (Syria)). 
Atomic Energy Commission, Damascus (Syria). Nov 1990. 39p. (in 
Arabic). Order Number DE91630194. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A field experiment conducted for two cropping seasons (1984- 
85) and (1985-86) on calcareous soils. Labelled '*N ammonium 
nitrate, ammonium sulphate and urea, were compared as sources 
of nitrogen (N), for wheat in southern west of Syria using 
broadcasting application. The results showed that urea nitrogen in- 
creased the wheat yields (grain, dry matter and straw). Wheat 
yields were significantly affected by the forms of nitrogen during 
the two seasons except at tillering stage in the first season. Fertil- 
izer N utilization and nitrogen uptake were studied. The utilization 
of three forms of nitrogen suggests that urea and ammonium ni- 
trate have a better utilization than ammonium sulphate, and higher 
nitrogen efficiency which reflects higher yields, and the addition of 
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phosphorus fertilizer exceeds the nitrogen efficiency. The percent- 
ages of utilization of N fertilizer forms were: 14.77 - 44.69, 15.28 - 
44.14 and 18.88 - 38.77 for ammonium nitrate, ammonium 
sulphate and urea respectively at different growth stages, and N- 
uptake varied from 10.11 - 44-69, 12.02 - 44.14 and 15.31 - 38.77 
KgN/ha in the same order, as in the first year, while in the second 
year the utilization (the efficiency) percentages and N fertilizer up- 
take (kgN/ha) were 48.93 - 90.93, 33.54 - 70.30 and 30.47 - 44.7 
for ammonium nitrate, ammonium sulphate and urea respectively. 
(author). 9 refs., 1 fig., 22 tabs. 


18846 (DOE/BP/16479-4) Evaluation of a subunit vaccine 
to infectious hematopoietic necrosis virus: Annual report, July 
31, 1989 to September 30, 1990. Leong, J.C. Oregon State Univ., 
Corvallis, OR (USA). Dept. of Microbiology. Sep 1990. 75p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
BI79-84BP16479. Order Number DE91009695. Source: OSTI; 
NTIS; GPO Dep. 

Infectious hematopoietic necrosis (IHN) is a severe epizootic dis- 
ease in fry and juvenile fish with a rapid onset of mortality. It has 
resulted in large economic losses to the salmon and trout industry 
in the Pacific Northwest. Presently, there is no chemotherapeutic 
method available for prevention or control of this disease. Avoid- 
ance has been the only available way to prevent the disease. But 
avoidance is not always possible. The fish do produce a protective 
serum antibody upon immunization with killed IHNV and this anti- 
body is able to neutralize IHNV in vitro. Thus, development of 
vaccine to IHNV is a potential way to control the IHN disease. An 
ideal fish vaccine must be safe, effective, economical and easy to 
administer. The aquaculture industry is looking to advances in re- 
combinant DNA technology to provide a new way for developing 
such vaccines. Engelking and Leong (1989) have indicated that the 
IHNV glycoprotein is the only viral antigen to elicit protective immu- 
nity in fish and it also has the ability to induce cross-protective 
immunity for other virus isolates. Therefore, a subunit vaccine com- 
posed of the intact viral glycoprotein or a portion of it should be an 
effective vaccine. The work described in this report analyzes differ- 
ent regions of the viral glycoprotein for antigenic reactivity in vitro. 
It is part of a study to characterize the important epitopes of the 
IHNV glycoprotein. 74 refs., 14 figs., 3 tabs. 


18847 (DOE/ER/13522—4) Study of the basis for the com- 
petitiveness of Fhizobium japonicum in the nodulation of 
soybean: Final report. Bauer, W. Ohio State Univ., Columbus, 
OH (USA). Dept. of Agronomy. Jun 1990. 8p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract FG02-86ER13522. 
Order Number DE91010704. Source: OSTI; NTIS; GPO Dep. 

The overall goal of our studies was to identify cellular and 
molecular characteristics of rhizobia that are important to root colo- 
nization and symbiotic infection in competition with indigenous soil 
microbes. Rhizobia were found to respond to specific host 
flavonoids as chemoattractants as well as nodulation gene 
inducers. Motility and chemotaxis contributed significantly to the ef- 
ficiency of symbiotic interactions, but not to colonization of root 
tips, where bacterial dispersal depended primarily on passive 
movement by root cell elongation. Co-inoculation of Rhizobium nod 
gene mutants with each other and with the wild-type showed that 
the mutants could help the wild-type, but not each other, to initiate 
nodules. Mutants with defective host specificity genes were the 
only ones capable of helping the wild-type in an additive or syner- 
gistic manner. Alfalfa was shown to have rapid, systemic feedback 
regulation suppressing nodule formation in younger parts of the 
root system in response to initiation of the first nodules. Root mu- 
cilage and exudate components were found to affect attachment of 
rhizobia to root surfaces. Methods for optimal surface sterilization 
of legume seeds were examined. 5 refs. 


18848 (DOE/ID/12608-3-Vol.2) Design and contro! of en 
ergy efficient tood drying processes with specific reterence to 
quality; evaluation of physical and quality changes in foods 
during drying: Phase Il, Final report, July 1, 1987—August 31, 
1989. Bell, L.; Castaldi, A.; Jones, C.; Litchfield, B.; Narsimhan, G.; 
Singh, R.; Xiong, X.; Bogusz, J.; Franzen, K.; Kim, M.; Murakami, 
E.; Pflum, J.; Waananen, K. Purdue Univ., Lafayette, IN (USA). 
Aug 1989. 259p. Sponsored by USDOE, Washington, DC (USA). 





DOE Contract FG07-851D12608. Order Number DE91010649. 
Source: OSTI; NTIS; GPO Dep. 

The ultimate goal of the project is to develop procedures, tech- 
niques, data and other information that will aid in the design of cost 
effective and energy efficient drying processes that produce high 
quality foods. This objective has been sought by performing studies 
to determine the pertinent properties of food products, by develop- 
ing models to describe the fundamental phenomena of food drying 
and by testing the models at laboratory scale. Finally, this informa- 
tion is used to develop recommendations and strategies for 
improved dryer design and control. This volume emphasizes a de- 
tailed literature review and several extensive experimental studies. 
Since the basic principle of food dehydration is the removal of wa- 
ter from food, the process of removing water causes quality 
changes which can be categorized as physical, chemical, and nu- 
tritional. These changes often have adverse effects on the quality 
of the resulting dehydrated food. In this work, the types of physical 
and chemical changes common in food drying and the important 
factors for them were reviewed. Pertinent kinetic models and ki- 
netic data reported in literature were also collected and compiled 
as the results of review study. The overall objectives of this study 
were to identify major quality change in foods caused by drying 
process and to get the knowledge of the relationship between the 
quality change and factors known to affect them. The quality pa- 
rameters reviewed included: browning, lipid oxidation, color loss, 
shrinkage, solubility, texture, aroma and flavor, vitamin and protein 
loss and microbiological concerns. 54 refs., 74 figs., 49 tabs. 


18849 (FR-CEA-TH-332) Effects of ionizing radiations on 
1-aminocyclo-propane-1-carloxylic acid metabolism in clima- 
teric fruits. Analysis of stress response and implication in fruit 
ripening. Larrigaudiere, C. CEA Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France); Institut National 
Polytechnique, 31 - Toulouse (France). Dec 1989. 138p. (In 
French). Order Number DE91773600. Source: OSTI; NTIS (US 
Sales Only). 

Ethylene is a plant hormone which regulates many aspects of 
ripening, senescence and stress response. The results show that 
irradiation can also be considered as a stress factor. Ethylene pro- 
duction enhancement which follows irradiation is the consequence 
of ACC synthase activation, and results from a de novo synthesis 
of the enzyme and in some cases from a very fast (15 mn) transia- 
tion of already presents mRNAS. In cherry tomatoe fruits the onset 
of the ripening process occurs earlier. This modification is the con- 
sequence of two contradictory effects: - the short term activation of 
the ACC metabolism. - the ionization impact on genome and the 
consecutive impairing of transcriptional processes. These two as- 
pects are dependent on the irradiation dose. They bring in cherry 
tomatoes a synchronization of the ripening process. The stress re- 
sponse towards ionization and CuC12 was also investigated on cell 
fruit suspensions. Results are dependent on the stress nature, ma- 
terial and physiological cell condition. They confirm the previous 
observed activation of ACC synthesis, which seems to be a gen- 
eral feature in non senescent systems. 


18850 (IPEN-PUB-308) Preparation of human cardiac anti- 
myosin: a review. Okada, H.; Souza, |.T.T. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990. 
14p. (in Portuguese). Order Number DE91627333. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The present communication is a review of the physicochemical 
characterization and immunological properties of myosin isolated 
from the cardiac muscle, the production of monoclonal antibody 
anti-myosin, the radiolabeling of this antibody and its applications 
as radiopharmaceuticals to imaging myocardial infarcts. The classi- 
cal example of radioimmunologic diagnosis of non malignant 
tissues is the detection of myocardial infarction by radiolabeled an- 
tibodies to myosin. (author). 


18851 (KAERVRR-852/89) Application of irradiation tech- 
niques to food and foodstuffs. Kwon, Joong Ho; Cho, Han Ok; 
Byun, Myung Woo; Kim, Suc Won; Yang, Jae Seung. Korea 
Atomic Energy Research Inst., Daeduk (Republic of Korea). Jan 
1990. 104p. (in Korean). Order Number DE91630211. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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In a comparative research on the decontaminating effects of gin- 
seng leaf tea, ethylene oxide (EO) and 5 kGy gamma-irradiated 
groups could reduce microorganisms below the detectable level. 
And there is no growth of microoganisms after three months of 
storage at 30 deg C. The decimal reduction dose (D9 value) for 
microorganisms contaminated were 0.70 - 0.95 kGy. EO fumigation 
and irradiation at 5 kGy had little effects on soluble matters, sugar, 
amino acid, polyphenols and pigments. However, EO fumigation 
caused a significant change in the amount of ascorbic acid, free 
amino acid, moisture, pH and acidity of the sample. In the sensory 
evaluation, irradiated samples showed no significant difference 
from the non-treated control in overall flavor, taste, color and ac- 
ceptability. The extracts of EO-fumigated samples, however, were 
significantly different in color and taste from other groups even 
after three months of storage. On the other hand, GC analysis ten- 
dency with storage time, resulting in the formation of significant 
amounts of the secondary products such as ethylene chlorohydrin 
and ethylene glycol. Based on the above results, it can be con- 
cluded that an optimum dose range (5kGy) of gamma irradiation 
effectively improves the microbiological quality of ginseng leaf tea, 
suggesting that irradiation techniques are a potential alternative to 
chemical fumigant, ethylene oxide. (author). 


18852 (KAERVRR-872/89) Development of radiation- 
resistant medical polypropylene. Jin, Joon Ha (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)); Yoon, Byung 
Mok; Lee, Young Keun; Park, Soon Cheol; Yoo, Young Soo. Korea 
Atomic Energy Research Inst., Daeduk (Republic of Korea). Feb 
1990. 52p. (In Korean). Order Number DE91630217. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In order to develop a radiation resistant polypropylene (PP) 
which can be sterilized by gamma radiation for medical use, opti- 
mal concentrations of various additives in PP were determined by 
observing the synergistic effect. The radiation durability of the 
disposable PP syringes prepared by the formulations was investi- 
gated. Their chemical and biological safety was also examined in 
accordance with the test method on the medical appliances stipu- 
lated by the Ministry of Health and Social Welfare. The samples 
with 0.01 % AO and 0.5 % PL showed sufficient radiation durability 
to maintain the mechanical strength even after 63 day aging at 60 
deg C. The results of the chemical tests and the biological safety 
tests met the requirements of Korean and US pharmacopoeia. The 
PP medical products manufactured in accordance with the formula- 
tions could be sterilizable by radiation. (author). 


18853 (NIRS-R-19, pp. 131-138) Evaluation of various 
kinds of ligands as radiotracers tor PET studies. Inoue, Osamu 
(National Inst. of Radiological Sciences, Chiba (Japan)). National 
Inst. of Radiological Sciences, Chiba (Japan). Mar 1990. (in Japan- 
ese). In Final report on the project research ‘medical use of 
accelerated heavy ions’: April 1984 - March 1989. 239p. Order 
Number DE91755668. Source: OSTI; NTIS (US Sales Only); INIS. 

Various kinds of °H-labeled ligands [Ro15-1788, PK11195, 
cyanoimipramine (CNIMP), SCH23390, and N-methylspiperone 
(NMSP)] have been evaluated as radiotracers for the in vivo study 
of receptors. Regional distribution of radioactivity at various inter- 
vals after the intravenous injection of each tracer into mice with or 
without various dose of carrier were measured, and values were 
expressed as % Dose/g tissues. Ro15-1788, PK11195, SCH23390 
and N-methylspiperone were found to be suitable radiotracers for 
the PET studies due to their high specific binding to corresponding 
receptors in vivo. Ro15-1788 was selected as a model ligand for 
the quantitative analysis of receptors in vivo, and free ligand con- 
centration in plasma was determined by organic solvent extraction 
and ultrafiltration method. Two compartment model analysis was 
performed for the quantification of benzodiazepine receptors, and 
binding potentials in cerebral cortex, cerebellum and pons-medulla 
were calculated. In order to clarify whether dynamic changes in re- 
ceptor function can be detected or not, forced-swimming task was 
loaded. Significant alterations in in vivo binding of °H-Ro15-1788 
and 3H-NMSP in forced-swum mice were observed. Saturation 
experiments indicated that such changes in in vivo binding of *H- 
Ro15-1788 were mainly due to the changes in rate of association 
or disassociation rather than Bmax values. (author). 
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18854 (NIRS-R-19, pp. 157-161) Development of a high 
resolution CT for animal studies. Tomitani, Takehiro (National 
Inst. of Radiological Sciences, Chiba (Japan)); Murayama, Hideo; 
Yamamoto, Mikio; Nohara, Norimasa; Tanaka, Eiichi. National Inst. 
of Radiological Sciences, Chiba (Japan). Mar 1990. (In Japanese). 
In Final report on the project research ‘medical use of accelerated 
heavy ions’: April 1984 - March 1989. 239p. Order Number 
DE91755668. Source: OSTI; NTIS (US Sales Only); INIS. 

A single ring high resolution positron computed tomography for 
animal studies was developed which utilizes 64 gridded rectangular 
photomultipliers (18mm square) and 128 rectangular Bismuth Ger- 
manate (BGO) crystals (4 mm wide, 10 mm high and 20 mm long). 
Two crystals are coupled to a single photomultiplier. A photomulti- 
plier is incorporated with a grid near the photocathode which 
controls photoelectron transport of a half part of a tube. At quies- 
cent state, the grid potential is so held that it does not interfere 
with the electron transit to first dynode. On arrival of an event, an 
anode pulse generates a negative pulse which is fed to the grid 
and suppresses electron transport on grid side. A pulse at the an- 
ode originated from the grid side decreases after electron transit 
time through dynode stages. This allows the identification of fired 
side of the photocathode by pulse shape discrimination technique. 
64 twin BGO units are arranged in accordance with POSITOLOGY 
under the restriction that the distance between two crystals in a de- 
tector unit is fixed. This yields about 20 different coincidence pairs 
per a projection bin of 0.5mm, with which fine sampling is feasible 
and projection data are robust against detector malfunctions. 
Gantry rotates 360 degrees back and forth repeatedly. Detector 
ring, animal port and field of view diameter are 265, 135 and 128 
mm, respectively. The spatial resolutions in fwhm after unfolding 
source spread (2 mm dia.) were 2.2mm at center and 3.3mm (tan- 
gential) and 3.6mm (radial) at 60 mm from the center. High spatial 
resolution enables us the measurements of not only medium size 
animals such as monkeys, rabbits and dogs but also small size an- 
imals such as rats, hamsters etc. Tests on animal studies exhibits 
satisfactory imaging characteristics. (author). 


18855 (NIRS-RSD-91) Radioactivity survey data in Japan, 
part 2: Dietary materials. National Inst. of Radiological Sciences, 
Chiba (Japan). Jul 1990. 36p. Order Number DE91772292. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Samples of total diet which is a full one day ordinary diet includ- 
ing three meals, water, tea and other in-between snacks for five 
persons; rice; milk; vegetables; tea; and fish, shellfish and sea- 
weeds were collected and pretreated. The details of sample 
collection are tabulated. The preparation of samples for radiochem- 
ical analysis is described in detail. The method of separation of 
strontium-90 and cesium-137 is described also in detail. After the 
radiochemical separation, the mounted precipitates were counted 
for activity using low background beta counters and thus the con- 
tent of strontium-90 and cesium-137 per sample was obtained. 
From the results, concentrations of these nuclides in the original 
samples were calculated. The concentration data of strontium-90 
and cesium-137 are shown for dietary materials from some of 32 
contracted prefectures both as tabulated data of mostly 1989 and 
as plotted change-curves for 1985 through 1989. (M.T.). 
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Refer also to citation(s) 16322, 16335, 16394, 16573, 16976, 
17141, 17166, 18428, 18570, 18576, 18612, 18616, 18790, 18924, 
19169 


18856 (ANL/CP-70911) Protection against UVA-induced 
photooxidative damage in mammalian cell lines expressing in- 
creased levels of metallothionein. Dudek, E.J. (Argonne National 
Lab., IL (USA)); Peak, J.G.; Peak, MJ.; Roth, R.M. Argonne 
National Lab., IL (USA). [1990]. 7p. Sponsored by USDOE, Wash- 
ington, DC (USA); Department of Health and Human Services, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. Grant 
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RO1-CA34492;Grant RO1-CA37848. (CONF-9011196—1: 5. bien- 
nial meeting on oxidative damage and repair, Pasadena, CA 
(USA), 14-20 Nov 1990). Order Number DE91010791. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Metallothionein (MT) is an endogenous low molecular weight 
protein that is inducible in a variety of eukaryotic cells and has the 
ability to selectivity bind heavy metal ions such as zinc and the 
cadmium. Although the exact physiological role of MT is still not un- 
derstood, there is strong evidence that MT is involved in providing 
cellular resistance against the damaging effects of heavy metals 
and in the regulation of intracellular zinc and copper. Recently, it 
has been demonstrated that MT can scavenge radiation-induced 
reactive oxygen intermediates in vitro, specifically hydroxyl and su- 
peroxide radicals, and because of these observations it has been 
suggested that MT may provide protection against radiation- 
induced oxidative stress in vivo. Cell lines expressing increased 
levels of MT have demonstrated resistance to ionizing radiation, to 
ultraviolet radiation, and also to various DNA damaging agents in- 
cluding melphalan and cis-diaminedichloroplatinum. It is therefore 
important to gain some insight into the relationship between cellular 
MT content and cellular resistance to radiation and other DNA 
damagirig agents. In this study we investigated the role of MT in 
providing protection against monochromatic 365-nm UVA radiation, 
which is known to generate intracellular reactive oxygen species 
that are involved in both DNA damage and cell killing. For this pur- 


, pose, we used zinc acetate, a potent inducer of MT, to elevate MT 


levels in V79 Chinese hamster fibroblasts prior to UVA exposure 
and determined cell survival for uninduced and induced cultures. In 
order to eliminate any zinc effects other than MT induction, we also 
isolated and characterized cadmium chloride-resistant clones of 
V79 cells that have increased steady-state levels of both MT mRNA 
and protein, and we examined their survival characteristics against 
365-nm radiation in the absence of zinc acetate. 14 refs., 3 figs. 


18857 (ANL/PP-66846) Heterogeneity in cytokinetic, clono- 
genic, and radiation response induced by nutrient deprivation. 
Grdina, D.J. (Argonne National Lab., IL (USA)); Williamson, K.D.; 
Johnson, T.S.; Sigdestad, C.P. Argonne National Lab., IL (USA). 
[1986]. 21p. Sponsored by USDOE, Washington, DC (USA); De- 
partment of Health and Human Services, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. GRANT CA37435. Order Number 
DE91011122. Source: OSTI; NTIS; INIS; GPO Dep. 

A murine fibrosarcoma cell line (FSA 1233), with a capability to 
grow in vitro, was used to study biophysical heterogeneity induced 
by nutrient deprivation. Cell sub-populations were isolated by cen- 
trifuging cells through linear Renografin-density gradients. The 
effects of cell growth to late plateau phase on the cytokinetic, 
clonogenic, and radiation-survival characteristics were studied. It 
was observed that with increasing age of the cell culture, an in- 
crease in the proportion of relatively dense cells was associated 
with a decrease in plating efficiency. Cells collected at p=1.08 g/ 
cm® have a plating efficiency of 0.2% compared with 0.01% for 
those isolated at p=1.16 g/cm®. Discrepancies were also seen be- 
tween the tritiated thymidine labeling index (LI) and flow cytometry 
(FCM, % S phase) for cells collected throughout the gradient. The 
radiation sensitivities of selected cell populations isolated by density 
gradient centrifugation were determined and compared with data 
from a control plateau phase population. 15 refs., 4 figs., 1 tab. 


18858 (ANL/PP-67439) Morphological transformation of 
Syrian hamster embryo cells by low doses of fission neutrons 
delivered at different dose rates. Jones, C.A. (Argonne National 
Lab., IL (USA)); Sedita, B.A.; Hill, C.K.; Elkind, M.M. Argonne Na- 
tional Lab., IL (USA). [1991]. 21p. Sponsored by USDOE, 
Washington, DC (USA); Department of Health and Human 
Services, Washington, DC (USA). DOE Contract W-31109-ENG- 
38. GRANT RO1CA33974;GRANT CA47497. Order Number 
DE91011113. Source: OSTI; NTIS; INIS; GPO Dep. 

Both induction of cell transformation and killing were examined 
with Syrian hamster embryo (SHE) fibroblasts exposed to low 
doses of JANUS fission-spectrum neutrons delivered at high (10.3 
cGy/min) and low (0.43 and 0.086 cGy/min) dose rates. Second- 
passage cells were irradiated in mass cultures, then cloned over 
feeder cells. Morphologically transformed colonies were identified 
8-10 days later. Cell killing was independent of dose rate, but the 





yield of transformation was greater after low-dose-rate irradiations. 
Decreasing the neutron dose-rate from 10.3 to 0.086 cGy/min re- 
sulted in a two- to threefold increase in the yield of transformation 
for neutron exposures below 50 cGy, and enhancement which was 
consistently observed in repetitive experiments in different ra- 
diosensitive SHE cell preparations. 43 refs., 5 figs., 1 tab. 


18859 (BfS-ISH-143/90) Radiation exposure of the patient 
due to nuclear medical application of labeled monoclonal 
antibodies. Roedier, H.D.; Pittelkow, E. Bundesamt fuer Strahlen- 
schutz, Neuherberg (Germany, F.R.). Inst. fuer Strahlenhygiene. 
Sep 1990. 103p. (in German). Order Number DE91773763. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this work was an assessment of the radiation dose to 
the patient as a result of radioimmunoscintigraphy. The assess- 
ment was carried out on the basis of biokinetics measurements of 
the monoclonal antibodies CA 19-9/anti-CEA, anti-CEA, Ca 125, 
antimelanoma, antimyosin, labeled with 1-131, In-111 or Tc-99m. 
Whole-body retention, organ uptake and organ retention were mea- 
sured in the whole-body counter and at the gamma camera in 165 
patients applying the technique of the geometrical means. The ef- 
fective dose equivalent for |-131-labeled antibodies was 30 mSv (in 
the case of 115 MBq of applied activity). The thyroid gland dose 
was 434 mGy in the case of perchlorate blocking, with the badly 
tolerated blocking with 0.5 g KJ tablets it was 133 mGy, and in the 
case of a combination of both, 199 mGy (2 days Ku, after this per- 
chlorate). Labeling of the antibodies with In-111 resulted in a 
similarly high effective dose equivalent of 34 mSv 130 MBq of ap- 
plied activity. The mean kidney dose was 124 mGy. Only labeling 
with Tc-99m achieves a clear reduction of the effective dose equiv- 
alent to about 7 mSv. The doses to the most exposed organs were 
63 mGy kidney dose (in the case of antimelanoma), and 18 mGy 
liver dose (with anti-CEA-antibodies). The radiation exposure of the 
patients due to radioimmunoscintigraphy is above the dose values 
of most of the other nuclear medical examination techniques. (orig/ 
HP). 


18860 (BNL-45932) The MIRD method of estimating ab- 
sorbed dose. Weber, D.A. Brookhaven National Lab., Upton, NY 
(USA). [1991]. 6p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC02-76CH00016. (CONF-910763—1: 16. interna- 
tional conference on medical and biological engineering and 9th 
international conference on medical physics, Kyoto (Japan), 7-12 
Jul 1991). Order Number DE91010343. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The estimate of absorbed radiation dose from internal emitters 
provides the information required to assess the radiation risk asso- 
ciated with the administration of radiopharmaceuticals for medical 
applications. The MIRD (Medical Internal Radiation Dose) system 
of dose calculation provides a systematic approach to combining 
the biologic distribution data and clearance data of radiopharma- 
ceuticals and the physical properties of radionuclides to obtain 
dose estimates. This tutorial presents a review of the MIRD 
schema, the derivation of the equations used to calculate absorbed 
dose, and shows how the MIRD schema can be applied to esti- 
mate dose from radiopharmaceuticals used in nuclear medicine. 


18861 (BNL-46031) Quantitation of pyrimidine dimers in 
DNA from UVB-irradiated alfalfa (Medicago sativa L.) seedlings. 
Quaite, F.E.; Sutherland, B.M.; Sutherland, J.C. Brookhaven Na- 
tional Lab., Upton, NY (USA). [1991]. 21p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH00016. (CONF- 
910351—1: International Electrophoresis Society meeting, 
Washington, DC (USA), 19-21 Mar 1991). Order Number 
DE91010978. Source: OSTI; NTIS; INIS; GPO Dep. 

Depletion of stratospheric ozone will increase the solar ultraviolet 
radiation in the range from 290-320 nm (UVB) that reaches the 
surface of the earth, placing an increased UV burden on exposed 
organisms. One consequence of increased UVB may be decreased 
productivity of crop plants. A principal lesion caused by UV in DNA 
is the cyclobutyl pyrimidine dimer. We have adapted a method for 
measuring these dimers in nanogram quantities of non-radioactive 
DNA for use in UV-irradiated plants. We find that biologically rele- 
vant doses of broad band UVB radiation induce easily detectable 
frequencies of pyrimidine dimers in the DNA of irradiated alfalfa 
sprout leaves and that the dose response for dimer formation is 
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linear up to doses of at least 690 J/m*. We also find easily mea- 
surable frequencies of dimers in the leaves of seedlings grown in 
glass filtered sunlight but not exposed to additional UVB, suggest- 
ing that significant number of dimers are formed in plants exposed 
to normal sunlight. 27 refs., 3 figs., 1 tab. 


18862  (CNIC—00317) Selective retention of '*’Pm in skele- 
ton and its injury effect on immune cells of bone marrow 
studied by liquid scintillation counting. Zhu Shoupeng (Suzhou 
Medical Coll., JS (China)); Wang Liuyi; Xia Fen; Yang Shugin. 
China Nuclear Information Centre, Beijing, BJ (China). Nov 1989. 
5p. (in Chinese). (SMC—0034.). Order Number DE91630157. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of the present study is to ascertain the retention re- 
culiarity in organism by varying doses of '*’Pm and its injury effect 
on immune cells of bone marrow. The experimental groups of 
BALB/C strain mice were injected intravenously with 37, 1.85 x 107, 
9.25 x 10°, 3.7 x 10%, 1.85 x 10* and 1.85 x 10° Ba/g respectively. 
The radioactivities in liver, kidney, skeleton, lung and blood sam- 
ples were determined by liquid scintillation. The results showed that 
the most of '4”7Pm was deposited in skeleton, then in liver, blood, 
kidney and lung. The absorbed doses in skeleton increases as the 
intake of '47Pm increases. At the same time, the incorporation of 
3H-TdR in immune cell of bone marrow is remarkably decreased. It 
shows, under the radiation of '47Pm, the DNA synthesis function is 
inhibited, and the immune cell of bone marrow is seriously injured. 


18863 (CNIC—00323) The comparison of radiosensitivity of 
human lymphocytes stimulated with PHA Con A and PWM. 
Geng Yongzhi (Suzhou Medical Coll., JS (China)); Su Liaoyuan. 
China Nuclear Information Centre, Beijing, BJ (China). Nov 1989. 
9p. (In Chinese). (SMC—0035.). Order Number DE91629956. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The transformation, DNA strand breaks and its repair ability in 
human peripheral blood lymphocytes stimulated with PHA, Con A 
and PWM were respectively assessed following exposure to ©Co 
gamma rays by °H-thymidine uptake and hydroxylapatite chro- 
matography. It was showed the transformation of lymphocytes 
stimulated with PHA, Con A and PWM were suppressed by 
gamma rays and the dose-effect curves were biphase within the 
range of 0~8 Gy. The lymphocytes stimulated with PWM was the 
most resistant to gamma rays. The extent of DNA strand breaks in 
lymphocytes induced by gamma rays was linearly related to the 
dose within the range of 0~30 Gy and was identical in three kinds 
of lymphocytes. After post-irradiation incubation of 37 deg C, the 
DNA strand breaks could be repaired incompletely and after max- 
ium repair the strand breaks were observed again. The repair ratio 
of strand breaks in the lymphocytes stimulated with PWM was the 
highest in the cells with three mitogens. The results showed that 
the difference of radiation effect on the transformation is probably 
related to the repair ability of DNA strand breaks. 


18864 (CNIC—00441) The radioactive fall-out harm of nu- 
clear burst to crops and its protection. Zhao Wenhu (Chinese 
Academy of Agricultural Sciences, Beijing, BJ (China). Inst. for Ap- 
plication of Atomic Energy); Xu Xinyu; Zhu Yongyi; Qiu Tongcai. 
China Nuclear Information Centre, Beijing, BJ (China). Oct 1990. 
14p. (in Chinese). (CSNAS—0037.). Order Number DE91630158. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The radioactive contamination in the ground burst center is se- 
vere and the contaminated area is often large, as well as the effect 
of radioactive contamination is long. With different kinds of crops, 
the effects of external contamination caused by the fall-out are dif- 
ferent. The contamination can easily be reduced by wind or rain. 
On the leaf surface it can be washed off and reduced to 10%. A 
small amount of fission product can be absorbed through plant 
roots. It is mainly distributed in leaves and stems. The radioactive 
contamination of fall-out would damage the crops and reduce the 
production. After an atmospheric test, the fall-out of °°Sr and 57Cs 
plays an important role in the biological effects. The absorption and 
distribution of radioactive contaminants in crops, their chemical 
states in soil and the measures to reduce the absorbed radioactiv- 
ity are respectively studied. 
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18865 (CNIC—00447) Accumulation of fission fragment 
147Pm in subcellular level studied by electron microscopic au- 
toradiography. Zhu Shoupeng (Suzhou Medical Coll., JS (China)); 
Wang Yuanchang. China Nuclear Information Centre, Beijing, BJ 
(China). Nov 1990. 9p. (In Chinese). (SMC—0049.). Order Number 
DE91630159. Source: OSTI; NTIS (US Sales Only); INIS. 

The subcellular localization of fission fragment '4’Pm in tissue 
cells by electron microscopic autoradiography was investigated. 
The early harm of internal contaminated accumulation of '4’Pm 
appeared in blood cells and endothelium cells, obviously in erythro- 
cytes. Then '47Pm was selectively deposited in ultrastructure of 
liver cells. Autoradiographic study demonstrated that dense tracks 
appeared in mitochondria and lysosome of podal cells within renal 
corpuscle. In nucleus as well as in mitochondria and microbodies 
of epicyte of kidney near-convoluted tubule, there are numerous 
radioactive 4°Pm accumulated. With the prolongation of observing 
time, 4°Pm was selectively and steadily deposited in subcellular 
level of organic component bone. The radionuclides could be accu- 
mulated in nucleus of osteoclasts and osteoblasts. In organelles, 
the radionuclides was mainly accumulated in rough endoplasmic 
reticulum and mitochondria. Autoradiographic tracks of '4°Pm was 
obviously found to be localized in combined point between Golgi 
complex and transitive vesicle of rough endoplasmic reticulum. 


18866 (CNIC—00450) Radioprotective effect of the pollen. 
Jiang Ying (Suzhou Medical Coll, JS (China)); Zhu Gengbo; 
Huang Meiying; Yin Zhiwei; Fang Jixi; Fan Xiudi. China Nuclear In- 
formation Centre, Beijing, BU (China). Oct 1990. 7p. (In Chinese). 
(SMC—0050.). Order Number DE91630054. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The radioprotective injury effect of pollen in animals was studied. 
Research came to the conclusion that: (1) the acute death rate of 
animals is decreased by the pollen; (2) the peripheral leukocytes 
and spleen-B-lymph cells of animals are increased by the pollen; 
(3) the activity of superoxide dimutase (SOD) in the erythrocytes of 
animals is increased by the pollen; (4) the pollen has the function 
of protecting the structure of the organs of thymus and testes and 
so on; (5) the plasma hydroxyproline of animais is remarkably de- 
creased by the polien. 


18867 (DOE/ER/60464—4) Direct assay of radiation-induced 
base lesions in mammalian celis: Annual pertormance report, 
July 1, 1989—July 1, 1990. Wheeler, K.T. Bowman Gray School of 
Medicine, Winston-Salem, NC (USA). Jul 1990. 5p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG05-86ER60464. 
Order Number DE91012159. Source: OSTI; NTIS; GPO Dep. 

This progress report recovers the period July 1, 1989 to July 1, 
1990 because the last award was for a 16 month period. Our past 
specific aims have been: (1) to develop or adapt reliable and sen- 
sitive assays for specific types of radiation-induced DNA base 
lesions; (2) to determine the influence of conformation and base 
sequence on the types and yields of DNA base lesions produced 
by ionizing radiation under oxic and anoxic conditions; (3) to deter- 
mine if the sequence-induced structure of the DNA affects its 
thermal stability after exposure to +-radiation; and (4) to develop 
an in vitro cell model for testing both the accessibility hypothesis 
and mechanisms of cell lethality. 


18868 (DOE/ER/60656-4) Cellular morphometry of the 
bronchi of human and dog lungs: Final report, April 1, 1988— 
March 31, 1991. Robbins, E.S. New York Univ., NY (USA). Dept. 
of Cell Biology. Mar 1991. 30p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract FG02-88ER60656. Order Number 
DE91010939. Source: OSTI; NTIS; INIS; GPO Dep. 

One hundred and thirty-one bronchial samples from 62 patients 
have been dissected by generation from fixed surgical lung speci- 
mens obtained after the removal of pathological lesions. Complete 
patient records including occupational and smoking histories, as 
well as possible exposure to radon, are obtained. In addition, one 
hundred and sixty-two mongol dog bronchi dissected from different 
lobes of 23 dog lungs have also been similarly prepared. Ninety- 
four human samples have been completely processed for electron 
microscopy and have yielded 994 electron micrographs of which 
532 have been entered into the Computerized Stereological Analy- 
sis System (COSAS) and been used for the measurement of the 
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distances of basal and mucous cell nuclei to the epithelial free sur- 
face. Similarly 240 micrographs of dog epithelium from 31 
bronchial samples have been entered into COSAS. We have, using 
the COSAS planimetry program, established data bases which 
describe the volume density and nuclear numbers per electron mi- 
crograph for 5 cell types of the human bronchial epithelial lining of 
men and women, as well as smokers, non-smokers and ex- 
smokers and similar parameters for the epithelial cell types of dog 
bronchi. The data are being used to develop weighting factors for 
dosimetry and radon risk analysis. 26 refs., 7 figs., 4 tabs. 


18869 (DOE/ER/60675—T2) [Molecular mechanisms _ in 
radiation damage to DNA]: Progress report, April 15, 1988— 
October 1, 1990. Osman, R. Mount Sinai School of Medicine, New 
York, NY (USA). [1990]. 29p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract FG02-88ER60675. Order Number 
DE91010922. Source: OSTI; NTIS; INIS; GPO Dep. 

This study concentrated on two major directions. One was to 
investigate the formation and the properties of sugar and base rad- 
icals with quantum mechanical methods. The other was to explore 
with molecular dynamics simulations the conformational properties 
of radiation damaged DNA. Details of the findings that highlight the 
approaches we take and identify the major contributions to the 
understanding of molecular processes in the development of bio- 
legical consequences of the depositions of radiation energy in 
DNA. 28 refs., 15 figs., 7 tabs. 


18870 _ (DOE/ER/61009-1) Low dose neutron late effects: 
Cataractegenesis: Progress report, July 1, 1991—June 30, 
1992. Worgul, B.V. Columbia Univ., New York, NY (USA). Apr 
1991. 5p. \Sponsored by USDOE, Washington, DC (USA). DOE 
Contract FG02-S0ER61009. Order Number DE91011020. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The work is formulated to resolve the uncertainty regarding the 
relative biological effectiveness. The endpoint which is being uti- 
lized is cataractogenesis. The advantages conferred by this system 
stems prifmarily from the non-invasive longitudinal analysis which it 
allows. |t also exploits a well defined system and one which has 
demonstrated sensitivity to the inverse dose rate effect observed 
with hgavy ions. Four week old rats were divided into 8 dose 
groups which received single or fractionated total doses of .2, 1.0, 
5.0 and 25 cGy of monoenergetic 435 keV neutrons. Special re- 
straining jigs were devised to insure that the eye at the midpoint of 
the lens received the appropriate energy and dose with a relative 
error of + 5%. The fractionated regimen consisted of four expo- 
sures, each administered at 3 hour intervals. The reference 
radiations, 250 kVp X-rays, were administered in the same fashion 
but in doses ranging from .5 to 6.0 Gy. The animals are examined 
on a bi-weekly basis utilizing conventional slit-lamp biomicroscopy 
and the Scheimpflug Slit-lamp Imaging System. The follow-ups will 
continue throughout the lifespan of the animals. When opacification 
begins full documentation will involve the Zeiss imaging system 
and Oxford retroillumination photography. The processing routinely 
employs the Merriam/Focht scoring system for cross-referencing 
with previous cataract studies and establish cataractogenecity us- 
ing a proven scoring method. 


18871 (INIS-BR-2394) Photodynamic action of the methy- 
lene blue: mutagenesis and sinergism. Capella, M.A.M. 
Universidade Federal, Rio de Janeiro, RJ (Brazil). Inst. de 
Biofisica. 1988 111p. (In Portuguese). Order Number DE91627255. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Two aspects of photodynamic therapy were studied: the associ- 
ated mutagenesis and the interactions with physical agents, in 
order to increase its biological effects. The photodynamic action 
with methylene blue in the mutagenesis and sinergism is studied. 
(I.M.J.). 


18872 (INIS-mf-12810) Policy on stable iodine prophylaxis 
following nuclear reactor accidents (1989). National Health and 
Medical Research Council, Canberra (Australia). Sep 1989 5p. Or- 
der Number DE91627351. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Approved at the 107th session of the NHMRC, Sydney, June 
1989. 





This policy considers the alleviation of possible hazards that may 
arise from any radioiodines inhaled from a plume of fission products 
emanating from a nuclear reactor accident. Such a nuclear reactor 
may be land or ship-based. in any accident that releases ra- 
dioiodines to the environment, one countermeasure that may need 
to be considered to reduce the effect of inhalation of radioiodines 
by persons downwind of the point of release is to provide those 
persons with tablets containing stable iodine. Both potassium 
iodide (KI) and potassium iodate (KIO3) are recommended as ef- 
fective prophylactics tablets for this purpose in Australia. Action 
levels, doses and contraindicatories are briefly outlined. 


18873 {INIS-SU-230, pp. 311-313) Computer application in 
roentgeno-radioisotope evaluation of treatment efficiency in 
case of chronic osteomyelitis. Luzina, E.V.; Shakirov, Eh.A.; Us- 
manova, Sh.M. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413—-: 
8. conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. OSTEOMYELITIS/diagnosis; SCINTISCANNING/ 
bone tissues; BIOLOGICAL LOCALIZATION; BIOMEDICAL 
RADIOGRAPHY; OSTEOMYELITIS; DIAGNOSIS; PATIENTS; 
SCINTISCANNING; STRONTIUM 85; THERAPY 


18874 (INIS-SU-230, pp. 452-453) Application of irradiated 
autoblood for regeneration stimulation. Efimova, A.S.; Shlopov, 
V.G.; Uzun, G.V.; Mirovich, E.D.; Kamenetskij, A.M.; Klimchuk, T.I. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (In Russian). (CONF-8909413-: 8. conference 
of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8 Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BIOLOGICAL REGENERATION/extracorporeal irradi- 
ation; EXTRACORPOREAL IRRADIATIONAransfusions; BLOOD; 
DOGS; TRANSFUSIONS; HEALING; PATIENTS 


18875 (INIS-SU-230, pp. 461-463) Application of blood irra- 
diation in vitro in complex treatment of patients with genital 
neoplasms. Miroshnichenko, V.P.; Tkachenko, Z.G.; Efimova, 
A.S.; Klimehuk, T.|l. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF- 
8909413-: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. EXTRACORPOREAL IRRADIATION/transfusions; 
RADIOTHERAPY /neopiasms; RADIOTHERAPY/side __ effects; 
BLOOD; CENTRAL NERVOUS SYSTEM; CHEMOTHERAPY; 
TRANSFUSIONS; IMMUNITY; OVARIES; PATIENTS; RADIO- 
THERAPY; NEOPLASMS; UTERUS; X RADIATION 


18876 (INIS-SU-230, pp. 478-480) Application of transfu- 
sions of irradiated blood in vitro in correction of blood 
formation complication in oncological patients. Gajsenyuk, 
L.A.; Moskalenko, |.P.; Nikiforova, N.A. Ministerstvo Zdravookhra- 
neniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in 
Russian). (CONF-8909413—: 8. conference of x-ray technicians 
and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 
1989). In 8 Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. EXTRACORPOREAL IRRADIATION‘ransfusions; 
TRANSFUSIONS /biological radiation effects; TRANSFUSIONS/ 
blood formation; BIOLOGICAL RECOVERY; BLOOD CELLS; 
TRANSFUSIONS; NEOPLASMS; PATIENTS; X RADIATION 


18877 (INIS-SU-230, pp. 450-452) Potentialities of modifi- 
cation of biological effects of fast neutrons. Demina, Eh.A. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. conference 
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of x-ray technicians and radiologists of the Ukrainian SSR, Vinnitsa 
(USSR), 27-29 Sep 1989). In 8. Conference of X-ray technicians 
and radiologists of the Ukrainian SSR: Summaries of reports. Or- 
der Number DE91003096. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. LYMPHOCYTES/biological radiation effects; NEU- 
TRON THERAPY/response modifying factors; CAFFEINE; 
CHROMOSOMAL ABERRATIONS; FAST NEUTRONS; LYMPHO- 
CYTES; MEV RANGE 01-10; MITOSIS; STRAND BREAKS 


18878 (INIS-SU-—230, pp. 428-429) DNA repair modification 
in neutron irradiated tumor cells of experimental neoplasms. 
Bezdrobnaya, L.K. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF- 
8909413—: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. DNA REPAIR/response modifying factors; EHRLICH 
ASCITES TUMOR*‘fractionated irradiation; BIOLOGICAL RADIA- 
TION EFFECTS; INTEGRAL DOSES; RATS; TUMOR CELLS 


18879 (INIS-SU-—230, pp. 442-444) Some results of experi- 
mental approval of new treatment methods of complications in 
case of radiotherapy of malignant tumors. Baraboj, V.A. Minis- 
terstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 
1989. 514p. (In Russian). (CONF-8909413—: 8. conference of x-ray 
technicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIOTHERAPY /side effects; SKIiN/ointments; 
SKIN/post-irradiation therapy; BIOLOGICAL RADIATION EF- 
FECTS; PATIENTS; RADIOTHERAPY; RATS; SKIN; OINTMENTS; 
ULTRAVIOLET RADIATION; X RADIATION 


18880 (INIS-SU-230, pp. 455-457) lonole effect on content 
ot large granular lymphocytes in case of sublethal irradiation 
of the experimental animals. Zlochevskaya, L.L. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413-—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LYMPHOCYTES/response modifying factors; 
LYMPHOCYTES/subiethal irradiation; DELAYED RADIATION EF- 
FECTS; LYMPHOCYTES; RADIOSENSITIVITY; RATS 


18881 (INIS-SU-230, pp. 457-459) Blood and tissue 
proteases of experimental animals in conditions of semito- 
tal fractionated irradiation. Kovalenko, L.S. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (In Russian). (CONF-8909413—: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8. Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ENZYME ACTIVITY/fast neutrons; BIOLOGICAL 
RADIATION EFFECTS; ENZYME INHIBITORS; ENZYMES; FRAC- 
TIONATED IRRADIATION; LUNGS; MEV RANGE 01-10; RATS 


18882 (INIS-SU-230, pp. 459-461) Effect of x-radiation and 
neutrons on thymus endocrine function in the experiment and 
in case of radiation treatment of oncologic patients. Marty- 
nenko, S.V. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR). 1989. 514p. (in Russian). (CONF-8909413-: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 
SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Short note. THYMUS/biological functions; THYMUS/biological 
radiation effects; BIOLOGICAL SHIELDS; DOSE-RESPONSE RE- 
LATIONSHIPS; IMMUNITY; NEUTRON BEAMS; RATS; THYMUS; 
WHOLE-BODY IRRADIATION; X RADIATION 


18883 (INIS-SU-230, pp. 487-488) Lymphocyte ability for 
DNA repair and rat survival following irradiation. Nikiforova, 
N.A.; Baraboj, V.A. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (In Russian). (CONF- 
8909413—: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. DNA REPAIR/radiosensitivity; LYMPHOCYTES/ 
biological indicators; BIOLOGICAL RADIATION EFFECTS; 
RADIOSENSITIVITY; LYMPHOCYTES; RATS; WHOLE-BODY IR- 
RADIATION; X RADIATION 


18884 (INIS-SU-230, pp. 448-450) Effect of fast neutrons 
on blood kinin system in the experiment and clinic. Gunina, 
L.M.; Lisetskij, V.A. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF- 
8909413-: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. KININS/biological radiation effects; KININS/blood; 
NEOPLASMS/neutron therapy; INTEGRAL DOSES; KININS; 
BLOOD; MEV RANGE 01-10; NEOPLASMS; PATIENTS; RATS 


18885 (INIS-SU-230, pp. 440-441) Analyzing reasons for 
developing delayed local radiation injuries and results of their 
complex treatment. Gajsenyuk, L.A.; Moroz, V.A.; Zvyagintseva, 
M.V. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 


(Ukrainian SSR). 1989. 514p. (In Russian). (CONF-8909413—: 8. 
conference of x-ray technicians and radiologists of the Ukrainian 


SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8 Conference of X-ray 
technicians and radiologists of the Ukrainian SSR: Summaries of 
reports. Order Number DE91003096. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. RADIOTHERAPY/side effects; SKIN/delayed radia- 
tion effects; PATIENTS; RADIOTHERAPY; SKIN 


18886 (INIS-SU-230, pp. 467-469) Forecasting of scientific 
research development on problems of prophylaxis, diagnosis 
and therapy of radiotherapeutic complications. Artamonova, 
N.O.; Busygina, N.A. Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). (CONF- 
8909413-: 8. conference of x-ray technicians and radiologists of 
the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 8. Con- 
ference of X-ray technicians and radiologists of the Ukrainian SSR: 
Summaries of reports. Order Number DE91003096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIOTHERAPY/side effects; BIOLOGICAL RADIA- 
TION EFFECTS; FORECASTING; MEDICAL SURVEILLANCE; 
NEOPLASMS; PATIENTS; RADIOSENSITIVITY; RADIOTHERAPY; 
RESEARCH PROGRAMS 


18887 (INIS-SU-230, pp. 469-471) State of registration and 
preventive measures of radiation injuries in the establish- 
ments of the Ukrainian health service. Artamonova, N.O.; 
Kinoshenko, Yu.T.; Volkovaya, T.A.; Busygina, N.A. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 
514p. (in Russian). (CONF-8909413-: 8. conference of x-ray tech- 
nicians and radiologists of the Ukrainian SSR, Vinnitsa (USSR), 
27-29 Sep 1989). In 8 Conference of X-ray technicians and radiol- 
ogists of the Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIOTHERAPY/medical surveillance; RADIOTHER- 
APY/side effects; MEDICAL ESTABLISHMENTS; NEOPLASMS; 
PATIENTS; RADIOTHERAPY; UKRAINIAN SSR 


18888 (JINR-R-19-89-124) Moditying influence of glycerol 
and cysteamine on the \ prophage induction in +-irradiated E. 
coli cells. Bartsevich, V.V.; Amirtaev, K.G.; Krasavin, E.A.; Bonev, 
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M.N. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems. 1989. 7p. (In Russian). Order Number 
DE91629970. Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of glycerol and cysteamine on the A-prophage in- 
duction by +-irradiation has been investigated. We have shown that 
the dependence of A prophage induction on the dose can be de- 
scribed by a function with a local maximum. The influence of 
glycerol does not result in the substantial change of this depen- 
dence. Cysteamine inhibits the process of \ prophage induction. 
The obtained results are discussed in terms of current hypotheses. 
16 refs.; 4 figs.; 1 tab. 


18889 (NIRS-M—75, pp. 45-53) Cellular response to low 
LET radiation. Tsuboi, Atsushi (National Inst. of Radiological Sci- 
ences, Chiba (Japan)). National Inst. of Radiological Sciences, 
Chiba (Japan). Nov 1989. (In Japanese). (CONF-8812153-: 20. 
NIRS symposium, Chiba (Japan), 8-9 Dec 1988). In Radiobiologi- 
cal scope of cancer therapy: Approach to new radiation modalities. 
237p. Order Number DE91755667. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Several models for cell killing by radiation had been offered by 
many authors: target model, linear quadratic model and so on. 
One of them is a linear quadratic model (LQ model) which may be 
applicable to radiation therapy, because it has been demonstrated 
that not only cellular responses but also normal tissue including tu- 
mor tissue to radiation can be expressed by the same factor in LQ 
model (a/8 ratio). Moreover, the studies on LQ model in vitro and 
in vivo can allow to improve the regimens of radiation therapy like 
hypertractionation. Also radiation therapy is, in general, carried out 
according to the regimens of fractionated irradiation of low LET 
radiation. Therefore, the experimental data for cell killing by frac- 
tionated irradiation would provide basic knowledge in the study of 
cancer radiation therapy. Thus, cellular responses to fractionated ir- 
radiation were examined by using 3 cell lines: Hela cells, V79 cells 
and L celis. When the cells were exposed to fractionated doses of 
x-rays with 2 Gy per fraction per day, Hela cells were most ra- 
diosensitive and V79 cells were most radioresistant in terms of cell 
killing. The difference in eftect of cell killing was enlarged between 
two cell lines in the fractionated irradiation of 1 Gy per fraction with 
a daily dose of 2 Gy at 3 hr intervals. The radiosensitivity of L cells 
was always median among 3 cell lines. In the analysis of flow cy- 
tometer, G2 block for V79 cells and G1 accumulation for Hela cells 
were major in the cell populations after 3 fractions of the irradiation 
(2 Gy per fraction). However, L cells showed both G1 and G2 
block during the same fractionation. (author). 


18890 (NIRS-M-75, pp. 54-60) Expression of transtorming 
and mutational phenotypes in golden hamster embryo cells af- 
ter X-irradiation. Watanabe, Masami (Yokohama City Univ. 
(Japan). Faculty of Medicine); Suzuki, Keiji. National Inst. of Radio- 
logical Sciences, Chiba (Japan). Nov 1989. (in Japanese). 
(CONF-8812153—: 20. NIRS symposium, Chiba (Japan), 8-9 Dec 
1988). In Radiobiological scope of cancer therapy: Approach to 
new radiation modalities. 237p. Order Number DE91755667. 
Source: OSTI; NTIS (US Sales Only); INIS. 

it is well known that the transforming phenotypes gradually ex- 
press during subculturing after treatment of chemical carcinogens. 
However we have a _ few information about radiation- 
carcinogenesis. In this study, we investigated that the dynamics of 
expression of transforming phenotypes in X-ray induced transfor- 
mants of gokien hamster embryo (GHE) cells. GHE cells 
expressed several transforming phenotypes after X-irradiation. Al- 
though morphological change was a transit phenotype expressed 
soon after X-irradiation, the only progeny of them expressed the 
other transforming phenotypes, such as anchorage-independent 
growth, immortality and tumorigenicity, during extensive subcultur- 
ing in GHE cells. No transformants showed activation of any 
oncogenic genes by DNA transfection assay using NIH 3T3 cells. 
Numerical chromosome changes, however, may affect neoplastic 
progression and trisomy of chromosome 3 may play an important 
role in tumorigenicity. We also compared proteins of normal and 
transformed GHE cells with SDS-PAGE. Protein band with MW of 
approximately 240 Kd were absent in transformed GHE cells. 
Thus, chromosome number and the expression of cellular proteins 





may be altered in radiation induced transformed cells. More detail 
studies are undergoing. (author). 


18891 (NIRS-M—75, pp. 61-69) Potentially lethal damage 
and its repair. Utsumi, Hiroshi (Kyoto Univ. (Japan). Radiation Bi- 
ology Center). National Inst. of Radiological Sciences, Chiba 
(Japan). Nov 1989. (In Japanese). (CONF-8812153-: 20. NIRS 
symposium, Chiba (Japan), 8-9 Dec 1988). in Radiobiological 
scope of cancer therapy: Approach to new radiation modalities. 
237p. Order Number DE91755667. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Two forms termed fast-and slow-potentially lethal lethal damage 
(PLD) are introduced and discussed. The effect on the survival of 
x-irradiated Chinese hamster cells (V79) of two different post- 
treatments is examined in plateau- and in log-phases of growth. 
The postirradiation treatments used : (a) incubation in hypertonic 
solution, and (b) incubation in conditioned medium obtained from 
plateau-phase. Similar reduction in survival was caused by postir- 
radiation treatment with hypertonic phosphate buffered saline, and 
similar increased in survival was effected by treatment in condi- 
tioned medium in plateau- and in log-phases cells. However, repair 
of PLD sensitive to hypertonic treatment was faster (half time, 5-10 
min)(f-PLD repair) and independent from the repair of PLD (half 
time, 1-2 hour)(s-PLD repair) observed in conditioned medium. The 
results indicate the induction of two forms of PLD by radiation. In- 
duction of both PLD was found to decrease with increasing LET of 
the radiation used. Identification of the molecular processes under- 
lying repair and fixation of PLD is a task of particular interest, since 
it may allow replacement of a phenomenological definition with a 
molecular definition. Evidence is reviewed indicating the DNA dou- 
ble strand breaks (directly or indirectly induced) may be the DNA 
lesions underlying PLD. (author). 


18892 (NIRS-M-75, pp. 73-81) Cell kinetical aspect of nor- 
mal tissue damages in relation to radiosensitivity of cells, 
especially from the points of LQ model. Tsubouchi, Susumu 
(Fukui Medical School, Matsuoka (Japan)); Oohara, Hiroshi. Na- 
tional Inst. of Radiological Sciences, Chiba (Japan). Nov 1989. (in 
Japanese). (CONF-8812153-: 20. NIRS symposium, Chiba 
(Japan), 8-9 Dec 1988). In Radiobiological scope of cancer ther- 
apy: Approach to new radiation modalities. 237p. Order Number 
DE91755667. Source: OSTI; NTIS (US Sales Only); INIS. 

Several points on the early and late radiation induced-normal 
tissue damages in terms of LQ model in multifractionation experi- 
ments of isoeffect were discussed from two fractors, (1) 
dose-responses of cell survivais or of tissue damages and (2) prin- 
ciples of the model. Application of the model to the both early and 
late tissue damages was fairly difficult in several tissues and sev- 
eral experimental conditions. In early damages, cell survival curve 
of single irradiation did not always fit to LQ model and further more 
incomlete repair as well as repopulation in multifractionation experi- 
ment contradicted the model especially in low dose fractionation. In 
late damages, the damages themselves did not express directly 
cell survival but probably indicate the degree of functional cell 
damage at the level of 10-'. As most isoeffects in early damages 
were taken at the level of 10-°, the comparison of two results from 
early and late tissue damages indicated the lack of coordinations 
both conceptionally and experimentally. (author). 


18893 (NIRS-M-75, pp. 82-89) Lung damages in mice and 
rats with thoracic irradiation. Sato, Fumiaki (Hokkaido Univ., 
Sapporo (Japan). Faculty of Veterinary Medicine); Endoh, Daiji. 
National Inst. of Radiological Sciences, Chiba (Japan). Nov 1989. 
(In Japanese). (CONF-8812153—-: 20. NIRS symposium, Chiba 
(Japan), 8-9 Dec 1988). In Radiobiological scope of cancer ther- 
apy: Approach to new radiation modalities. 237p. Order Number 
DE91755667. Source: OSTI; NTIS (US Sales Only); INIS. 
Irradiation of the lung can produce serious tissue disruption and 
result in significant, potentially fatal pulmonary dysfunction. The 
sterilization of tumours in the lung is often limited by the clinical tol- 
erance of the normal lung tissues. Many experiments have been 
carried out so far in order to elucidate the lung damages with tho- 
racic irradiation. Earlier lung damages are an increase of alveolar 
surfactant, an induced proliferation of type || pneumocytes and 
dysfunctions in capillary endothelial cells. The increased amounts 
of alveolar surfactant were measurable by 24 hours beyond 10 Gy. 
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Labelling indices of type Il pneumocytes with tritiated thymidine 
have a peak at about 4 weeks after irradiation. Pulmonary an- 
giotensin converting enzyme activity, plasminogen activator activity, 
and prostacyclin and thromboxane production served as indices of 
lung endothelial function. There were dose-dependent decrease in 
angiotensin converting enzyme and plasminogen activator activity 
and increases in prostacyclin and thromoboxane production at two 
months after irradiation. Radiation pneumonitis as a late effect ap- 
pears at approximately 20 weeks after irradiation. An increase of 
breathing rates was observed at the time of pneumonitis. Animals 
which survived pneumonitis may suffer from lung fibrosis beyond 
one year after irradiation. RBEs of fast neutrons and negative pi- 
ons were reported to be between 1 and 6 depending upon indices 
of effects and upon exposure patterns. (author). 


18894 (NIRS-M-75, pp. 93-101) Cytotoxicity of Auger effect 
and radiosensitization of iododeoxyuridine. Shinohara, Kunio 
(Tokyo Metropolitan Inst. of Medical Science (Japan)). National 
Inst. of Radiological Sciences, Chiba (Japan). Nov 1989. (In 
Japanese). (CONF-8812153—-: 20. NIRS symposium, Chiba 
(Japan), 8-9 Dec 1988). In Radiobiological scope of cancer ther- 
apy: Approach to new radiation modalities. 237p. Order Number 
DE91755667. Source: OSTI; NTIS (US Sales Only); INIS. 

The cytotoxicity of Auger effect will have advantages for cancer 
treatment over x-rays in many points such as; (1) higher killing effi- 
ciency, (2) lower oxygen enhancement ratio, (3) no difference in the 
lethality under the temperature between +4degC and -196degC, (4) 
highly localized effect (mainly within 1.5-2.0 nm), and (5) less differ- 
ence in the sensitivities of the cells in different stages of cell cycle. 
These advantages are those of high LET raciiations. The use of 
Auger effect in cancer treatment has been studied in two ways: the 
use of radioisotopes of Auger emitters and the induction of Auger 
effect following to the photoelectric effect by external x-rays of 
proper energy. The latter method is called photon activation ther- 
apy by Fairchild et al. The experimental evidences for the induction 
of Auger effect were obtained with the use of radioprotectors in 
HeLa cells labeled with iododeoxyuridine irradiated with low energy 
x-rays. The cytotoxicity of Auger effect was characterized as that it 
is more difficult to be protected by cysteamine or DMSO and is 
protectable by DMSO but not protectable in part by cysteamine. 
The experimental data in HeLa cells labeled with iododeoxyuridine 
irradiated with synchrotron radiation were not in accord with the 
quantitative estimate by Fairchild et al. We corrected their equation 
and found that the contribution of Auger effect was small in the 
sensitization effect of iododeoxyuridine. It is concluded that the 
induction of Auger effect by the irradiation with monochromatic x- 
rays (via photoelectric effect) is not an effective method for cancer 
therapy. Rather the use of conventional sensitization effect of iodo- 
deoxyuridine is worth to be considered again in combination with 
other methods such as brachytherapy with a small source or hyper- 
thermia. It should be noted that the new mode for the use of Auger 
effect in cancer therapy has been proposed recently. (author). 


18895 (NIRS-M-75, pp. 131-142) Biophysical aspects of 
heavy lon beam. Matsumoto, Shinji (National Inst. of Radiological 
Sciences, Chiba (Japan)). National Inst. of Radiological Sciences, 
Chiba (Japan). Nov 1989. (in Japanese). (CONF-8812153—: 20. 
NIRS symposium, Chiba (Japan), 8-9 Dec 1988). In Radiobiologi- 
cal scope of cancer therapy: Approach to new radiation modalities. 
237p. Order Number DE91755667. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Recent various data of radiation inactivation of cell indicated that 
the repair rates of radiation damages are efficiently high and even 
for chromosomal! damages high recovery rates have been reported. 
It is necessary to clarify the type of the damages remaining in DNA 
in irradiated cell, which are not easily repaired and linked to the fi- 
nal cell inactivation. In order to estimate the production rates of 
local multiple damages, we described here the basic mechanism of 
production of secondary electrons by charged particle passage 
through biological materials and the following energy loss of the 
secondary electrons. In addition, we summarized the data of en- 
ergy distribution of the secondary electron, the stopping power of 
liquid water for low-energy electrons and the range of electrons in 
various materials. Based on these data, we estimated the 1st and 
the 2nd terms of linear and quadratic model of the cell survival. For 
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the alpha-term, we calculated the probability of occurrence of the 
local multiple damages due to the single passage of secondary 
electrons and two passages of the secondary electrons succes- 
sively produced by charged particles, both of which leaving an 
energy amount sufficient to cause multiple damages within a region 
of 200 angstrom cubic target containing two pairing chromosomes. 
For the beta-term, we calculated the probability due to the additive 
effect of two passages of the secondary electrons randomly pro- 
duced, which resulted in the production of similar multiple damages 
in the target described as above. (author). 


18896 (NIRS-M-75, pp. 143-150) Biological effects of heavy 
particles: Cell inactivation and LET as a basis of therapy. 
Ohara, Hiroshi (National Inst. of Radiological Sciences, Chiba 
(Japan)); Kanai, Tatsuaki; Itsukaichi, Hiromi; Fukutsu, Kumiko. Na- 
tional Inst. of Radiological Sciences, Chiba (Japan). Nov 1989. (In 
Japanese). (CONF-8812153-: 20. NIRS symposium, Chiba 
(Japan), 8-9 Dec 1988). In Radiobiological scope of cancer ther- 
apy: Approach to new radiation modalities. 237p. Order Number 
DE91755667. Source: OSTI; NTIS (US Sales Only); INIS. 

A 18.5 MeV/amu helium-4 and 12 MeV/amu carbon and helium- 
3 ion beams produced by NIRS cyclotron were degraded by using 
a various thickness of alminum absorbers to obtain different quanti- 
ties with LET (Linear Energy Transfer). The dose average LET was 
varied from 14.5 to 75 keV/um with helium-4 and helium-3 beams 
and from 220 to 430 keV/um with carbon beams. Then, Chinese 
hamster V79 cells attached to dishes were exposed without 
overlaying medium to single and mixed irradiations of these mono- 
energetic beams for a comparison with dose response survivals of 
cells for a given value of LET. Investigation was aimed to study a 
correlation between cell killing effect and dose average LET as well 
as a difference between single and mixed irradiations. These re- 
sults might be useful for designing ridge filters and degraders to be 
used for heavy ion therapy. (author). 


18897 (NIRS-M—75, pp. 180-189) Radioresistance and hy- 


poxic cells. Ando, Koichi (National Inst. of Radiological Sciences, 
Chiba (Japan)). National inst. of Radiological Sciences, Chiba 


(Japan). Nov 1989. (In Japanese). (CONF-8812153—: 20. NIRS 
symposium, Chiba (Japan), 8-9 Dec 1988). In Radiobiological 
scope of cancer therapy: Approach to new radiation modalities. 
237p. Order Number DE91755667. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Current progress to explore further understanding of tumor hy- 
poxia was reviewed. At subcellular level, hypoxia induces specific 
proteins, inhibits DNA synthesis as well as initiation of DNA repli- 
con. Radioresistant characteristics of hypoxic cells is questioned in 
condition where irradiated cells were kept hypoxia during colony 
formation. Chronically hypoxic cells recovered from the inner layer 
of V79 multicellular spheroids are more sensitive to radiation than 
those from the oxic, outer layer. A novel sandwich culture method, 
which enables to reoxygenate chronic hypoxia, implies that 
chronically hypoxic cells are less sensitive to radiation after reoxy- 
genation than oxic cells. For in vivo tumor, two types of tumor 
hypoxia are reported: diffusion-limited, chronic hypoxia and 
pertusion-limited, acute hypoxia. Evidence supporting the existence 
of pertusion-limited hypoxia is provided by an elegant method us- 
ing vital staining and cell sorter. Data of our own laboratory also 
implies 2 types of tumor hypoxia; fractional hypoxia and incomplete 
hypoxia. Fractional hypoxia corresponds to a radioresistant tail on 
a biphasic tumor cell survival curves while tumors with incomplete 
hypoxia demonstrate only single component with radioresistant 
characteristics, instead. (author). 


18898 (NIRS-M-76, pp. 47-58) Dally mineral intakes for 
Japanese. Shiraishi, Kunio (National Inst. of Radiological Sci- 
ences, Nakaminato, Ibaraki (Japan). Nakaminato Lab. Branch 
Office). National Inst. of Radiological Sciences, Chiba (Japan). Mar 
1990. (In Japanese). (CONF-8812154—: 16. NIRS seminar on 
environmental research, Chiba (Japan), 1-2 Dec 1988). In Charac- 
teristics of the human body and other relevant factors in dose 
assessment. 253p. Order Number DE91755683. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Recently it became necessary to assess the dietary intake of 
both stable and radioactive elements for non-radiation workers. But 
data of mineral intake in the literature are not good enough for this 
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assessment. ICRP Pub. 23 in 'Reference Man’ is one of the best 
references in this field. ICRP Reference Man was selected as the 
standard for Caucasian by using values reported during early 
1970s or before. Moreover it seems not to be suitable for Japan- 
ese (Mongolian). In this report, analytical methods of minerals in 
total diet samples for Japanese were described. Furthermore, daily 
intakes for Japanese (Reference Japanese Man) and ICRP Refer- 
ence Man were compared. After collected by a duplicate portion 
study and a model diet study, diet samples were dry-ashed fol- 
lowed by wet-digestion with a mixture of HNO3 and HCIO,. Diet 
sample solutions thus prepared were analysed by using atomic 
absorption spectrometry (AAS), inductively-coupled plasma atomic- 
emission spectrometry (ICP-AES), and inductively-coupled plasma 
mass spectrometry (ICP-MS). Matrix effects of major elements (Na, 
K, P, Ca and Mg) in diet samples were compensated by a matrix- 
matching method. About 20 elements were simultaneously 
determined by ICP-AES and ICP-MS, more easily than by AAS. 
Most of dietary mineral intakes, except for Na, Mn, and Sr, for 
Japanese were lower than those of ICRP Reference Man. But, di- 
etary intakes were found to be different depending on countries, 
even among European and American countries. New representa- 
tive data for as many elements as possible are necessary now. 
(author). 


18899 (NIRS-M-76, pp. 59-72) Concentration and distribu- 
tion of elements in organs and tissues. Yukawa, Masae 
(National Inst. of Radiological Sciences, Chiba (Japan)). National 
Inst. of Radiological Sciences, Chiba (Japan). Mar 1990. (in Japan- 
ese). (CONF-8812154—-: 16. NIRS seminar on environmental 
research, Chiba (Japan), 1-2 Dec 1988). In Characteristics of the 
human body and other relevant factors in dose assessment. 253p. 
Order Number DE91755683. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Distribution of radioactive nuclides in human body is one of the 
most important factors to estimate the radiation dose to human be- 
ing. As the study using radionuclides is normally limited in human, 
it is quite useful to get information about distribution and concen- 
tration of their stable nuclides. In this study, neutron activation 
analysis (NAA) and particle induced X-ray emission analysis (PIXE) 
were applied to determination of stable elements in various human 
tissues and organs of 25 normal male Japanese. Both of these 
techniques can analyze many elements simultaneously and non- 
destructively with high sensitivity. Distribution of Br, Ca, Cr, Cu, Fe, 
Mg, Mn, |, Rb, Se and Zn in human body was shown as geometri- 
cal means of concentrations of these elements in 21 tissues and 
organs. The PIXE analysis has also a microbeam scanning charac- 
teristic which makes it possible to research a very small area 
continuously without separation of a sample into many small 
pieces. Using this characteristic, distribution of trace elements in 
kidney, cerebrum and bone were investigated in the microscopic 
view. The results obtained in this study are discussed in reference 
to the specific distributions and concentrations of various elements 
in human body. (author). 


18900 (NIRS-M—76, pp. 73-81) Metabolism of elements in 
Japanese. Uchiyama, Masafumi (National Inst. of Radiological Sci- 
ences, Chiba (Japan)). National Inst. of Radiological Sciences, 
Chiba (Japan). Mar 1990. (In Japanese). (CONF-8812154—: 16. 
NIRS seminar on environmental research, Chiba (Japan), 1-2 Dec 
1988). In Characteristics of the human body and other relevant fac- 
tors in dose assessment. 253p. Order Number DE91755683. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The metabolism of cesium and iodine in Japanese is reviewed 
regarding with assessing the internal dose from their radioisotopes. 
Cesium: A two-component model can depict the time-relating re- 
tention in the whole-body. The half-time in adult male is shorter for 
Japanese than for the ICRP Reference Man. The half-time is 
shorter in woman and shortest in infants. The difference in half- 
time between Japanese and Caucasian becomes larger with aging. 
The half-time is successtully related with other biological parame- 
ters. A use of the estimation model for biological half-time by Cryer 
and Baverstock is recommendable for Japanese. The cesium half- 
time has a wide difference as mush as 3 times among individuals 
even within the limited sexual and age-group. lodine: ICRP recom- 
mended a model of iodine for Reference Man. However, uptake of 





iodine in thyroid depends on the concentration of iodine in blood in 
the same way as with the half-time. It is indicated that concentra- 
tion of thyroxine in blood is kept constant when thyroid has an 
extraordinary amount of iodine supply. The amount of stable iodine 
in thyroid indicated no difference between Japanese and Cau- 
casian. Considering these characteristic conditions for Japanese, a 
model was established in which another route for the release of in- 
organic iodine from thyroid is included beside those assumed in 
the ICRP model. The estimated half-time agreed with the observed 
values in Japanese who were administered iodine-131. The ob- 
served smaller uptake of iodine in thyroid for Japanese was also 
well explained. The uptake begins around 13 weeks after concep- 
tion and increases with age upto the time of delivery. The rate of 
metabolism in newborn is 3 times higher than in adult. The biologi- 
cal half-time in thyroid increases with age. (author). 


18901 (NIRS-R-19, pp. 87-93) Dose average LET and cell 
lethality. Ohara, H. (National Inst. of Radiological Sciences, Chiba 
(Japan)); Itsukaichi, H.; Fukutsu, K. National Inst. of Radiological 
Sciences, Chiba (Japan). Mar 1990. (in Japanese). In Final report 
on the project research ‘medical use of accelerated heavy ions’: 
April 1984 - March 1989. 239p. Order Number DE91755668. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Effects of “He (15~65 KeV/n) and 1*C (12 KeV/n) ion particle 
beams as well as those of two mixed radiations were investigated 
by establishing dose-survival curves in Chinese hamster V-79 cells. 
The obtained survival curves were fitted to the model of Kellerer 
and Rossi's equation in order to define the change of parameter a 
as a function of dose average LET. Increase of dose average LET 
in the range less than 75 KeV/um resulted in a linearly increasing 
function of parameter a. Between the range of 200 and 300 KeV/ 
um single irradiations of carbon ions resulted in a peak-forming 
type of increase in the change of parameter a. When cells were ir- 
radiated with two different ions sequentially as to give the same 
value of dose average LET to the irradiation with single ions, the 
effects of irradiations were different. The results not only suggests 
independing action of the two ions but also invalidness of dose av- 


erage LET as useful measure to define the biological effects 
caused by high LET radiations. (author). 


18902 (NIRS-R-19, pp. 94-103) Radioprotection by 
WR151327 from normal tissue damage caused by fast neu- 
trons. Ando, Koichi (National Inst. of Radiological Sciences, Chiba 
(Japan)); Koike, Sachiko; Furukawa, Shigeo; Katsumi, Toshiaki; 
Ohara, Hiroshi; Matsushita, Satoru; Masuda, Kouji; Grdina, D.J. 
National Inst. of Radiological Sciences, Chiba (Japan). Mar 1990. 
(in Japanese). In Fina/ report on the project research ‘medical use 
of accelerated heavy ions’: April 1984 - March 1989. 239p. Order 
Number DE91755668. Source: OST!; NTIS (US Sales Only); INIS. 

Recent investigations into protection against high-LET radiation 
have centered around the thiophosphoroates. It is reported that ad- 
ministration of WR2721 before neutron irradiation has resulted in 
dose modification factor (DMF) of 1.3 through 1.4, and that WR- 
151327 shows DMF of 2.2 after fission neutron irradiation, a figure 
being much larger than that after +-ray irradiation in the same 
LDs0/¢6 assay. In this communication, we investigated the in vivo 
protective effectiveness of WR151327 against cyclotron fast 
neutron irradiations and compared it with +-ray irradiations. The fol- 
lowing results were obtained. (1) Radioprotection by WR151327 for 
both early and late reactions was demonstrated in skin shrinkage 
as well as leg contracture. (2) The magnitude of radioprotection 
was identical between early and late reactions as far as the same 
tissues were concerned. (3) WR151327 showed significant protec- 
tion from fast neutrons, even though the magnitude of protection 
was smaller after fast neutrons than after +-rays. (4) Skin shrinkage 
caused by radiation was associated with skin hyperplasia. (author). 


18903 (NIRS-R-19, pp. 104-107) A trial tor the quantitative 
determination of the acute radiation-induced pancreatic islet 
cell death irradiated with 200 KVp x-ray and 30 MeV fast neu- 
tron beams. Tsubouchi, Susumu (Fukui Medical School, Matsuoka 
(Japan)); Fukutsu, Kumiko; Itsukaichi, Hiromi; Ohara, Hiroshi. Na- 
tional Inst. of Radiological Sciences, Chiba (Japan). Mar 1990. (In 
Japanese). In Final report on the project research ‘medical use of 
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accelerated heavy ions’: April 1984 - March 1989. 239p. Order 
Number DE91755668. Source: OSTI; NTIS (US Sales Only); INIS. 

Quantitative counting of acute islet cell death of the golden ham- 
ster pancreas was adopted for the determination of radiation injury 
as one of the model in the slowly growing tissues (or slowly renew- 
ing tissues), such as liver, salivary gland, pancreas, kidney etc. 
First mode and dose response relationship of x-ray induced rapid 
cell death (interphase death) in golden hamster pancreatic islet cell 
death was investigated after 10-350 Gy irradiation with the dose 
rate of 4.5 Gy/min. With a latent period of 2-3 hours, pycnotic cells 
began to appear after irradiation. Then they reached maximum at 
4-5 hours, and at 6 hours later on, their nuclei lysed completely. 
From the disappearance rate of the nuclei, the mean life span of 
pycnotic cells was estimated to be approximately 2 hours or less. 
Thereafter these remnants of dead cells were scavenged from the 
islets within 16 hours after irradiation. The mode of cell death was 
almost identical irregardless of different irradiation doses. Therefore 
through the counting of both pycnotic nuclei and normal looking 
nuciei at 4-5 hours after irradiation, it was possible to determine 
the radiosensitivity of the islet cells. Cell death by x-ray was dose- 
dependent and stochastic throughout all dose range even in a 
surviving fraction of 10-* order. Thus obtained radio-sensitivity of 
the islet cells was 62.5 Gy of Do and 3.2 of n number. Unfortu- 
nately, however, in neutron irradiated pancreas, quantitation of cell 
death was not possible unlike in x-rays. This is because the maxi- 
mum neutron dose rate available was 0.5-0.6 Gy. Therefore initial 
aim for the study on comparative biological effect of x-ray and neu- 
tron through the acute pancreatic cell death was failed by the dose 
rate problem. (author). 


18904 (PNL-7254-HEDR) Evaluation of thyroid radiocactiv- 

measurement data from Hanford workers, 1944-1946. 
Ikenberry, T.A. Pacific Northwest Lab., Richland, WA (USA). May 
1991. 143p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract- ACO6-76RL01830. Order Number DE91011792. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the preliminary results of an evaluation 
conducted in support of the Hanford Environmental Dose Recon- 
struction (HEDR) Project. The primary objective of the HEDR 
Project is to estimate the radiation doses that populations could 
have received from nuclear operations at the Hanford Site since 
1944. A secondary objective is to make information that HEDR 
staff members used in estimate radiation doses available to the 
public. The objectives of this report to make available thyroid mea- 
surement data from Hanford workers for the year 1944 through 
1946, and to investigate the suitability of those data for use in the 
HEDR dose estimation process. An important part of this investiga- 
tion was to provide a description of the uncertainty associated with 
the data. Lack of documentation on thyroid measurements from 
this period required that assumptions be made to perform data 
evaluations. These assumptions introduce uncertainty into the eval- 
uations that could be significant. It is important to recognize the 
nature of these assumptions, the inherent uncertainty, and the 
propagation of this uncertainty, and the propagation of this uncer- 
tainty through data evaluations to any conclusions that can be 
made by using the data. 15 refs., 1 fig., 5 tabs. 


18905 (RERF-TR-1-90) Detecting deletions, insertions, and 
single nucleotide substitutions in cloned 6-globin genes and 
new polymorphic nucleotide substitutions in 6-globin genes in 
a Japanese population using ribonuclease cleavage at mis- 
matches in RNA: DNA duplexes. Hiyama, Keiko; Kodaira, Mieko; 
Satoh, Chiyoko. Radiation Effects Research Foundation, Hiroshima 
(Japan). Aug 1990. 23p. Order Number DE91772181. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The applicability of ribonuclease (RNase) cleavage at mis- 
matches in RNA:DNA duplexes (the RNase cleavage method) for 
determining nucleotide variant rates was examined in a Japanese 
population. DNA segments of various lengths obtained from four 
different regions of one normal and three thalassemic cloned hu- 
man 6-globin genes were inserted into transcription vectors. Sense 
and antisense RNA probes uniformly labeled with °*P were pre- 
pared. When RNA probes of 771 nucleotides (nt) or less were 
hybridized with cloned DNAs and the resulting duplexes were 
treated with a mixture of RNases A and T1, the length of products 
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agreed with theoretical values. Twelve possible mismatches were 
examined. Since both sense and antisense probes were used. un- 
cleavable mismatches such as G:T and G:G which were made 
from one combination of RNA and DNA strands could be converted 
to the cleavable C:A and C:C mismatches, respectively, by using 
the opposite combination. Deletions and insertions of one (G), 
four(TTCT), five (ATTTT), and 10 (ATTTTATTTT) nt were easily de- 
tected. A polymorphic substitution of T to C at position 666 of the 
second intervening sequence (IVS2-666) of the 6-globin gene was 
detected using genomic DNAs from cell lines established from the 
peripheral B lymphocytes of 59 unrelated Japanese from Hiroshima 
or those amplified by polymerase chain reaction (PCR). The fre- 
quency of the gene with C at the IVS2-666 (allele C) was 0.48 and 
that of the gene with T (allene T) was 0.52. Two new polymorphic 
substitutions of C to A and A to T were detected at nucleotide po- 
sitions 1789 and 1945 from the capping site, respectively, using 
genomic DNAs amplified by PCR. We conclude that it would be 
feasible to use the RNase cleavage method combined with PCR for 
large-scale screening of variation in chromosomal DNA. (J.P.N.). 


18906 (RERF-TR—2-90) Organ doses to examinees during 
photofluorography, fluoroscopy and computed tomography. 
Kato, Kazuo; Antoku, Shigetoshi; Sawada, Shozo; Russell, W.J.; 
Wada, Takuro. Radiation Effects Research Foundation, Hiroshima 
(Japan). Jul 1990. 13p. Order Number DE91772183. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Japanese version is also published under the same number. 

Doses to the salivary glands, thyroid gland, breast, lung, stom- 
ach and colon during mass radiologic gastric screening, mass 
radiographic chest screening, upper gastrointestinal series, and 
computed tomography were determined by exposing a phantom fe- 
male human to simulated radiological X-ray examinations in 
community hospitals. The doses were measured using thermolumi- 
nescent dosimeters, and the results will be used to document 
organ doses received by participants in the ABCC/RERF Adult 
Health Study. (author). 


18907 (RERF-TR-21-89) Variations with time and age of 
the excess cancer risk among A-bomb survivors. Pierce, D.A. 
(Oregon State Univ., Corvallis, OR (USA)); Vaeth, M.; Preston, 
D.L. Radiation Effects Research Foundation, Hiroshima (Japan). 
Aug 1990. 33p. Order Number DE91772182. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report has two aims: (1) to describe and analyze the age/ 
time patterns of excess cancer risk in the atomic bomb survivor co- 
hort followed up by RERF, and (2) to describe statistical methods 
which are used in RERF’s analyses of data on mortality and mor- 
bidity in the cohort. In contrast to previous analyses of the cohort 
cancer mortality data, substantial use is made of Japanese na- 
tional cancer rates for the purpose of investigation of the age/time 
variations in excess risk. This analysis considers mortality from all 
cancers except leukemia as a group. Primary attention is given to 
description in terms of the age-specific excess relative risk, but the 
importance of appropriate descriptions of the absolute excess risk 
is also emphasized. When models for the excess risk allow varia- 
tion with age and time, both constant relative and absolute excess 
risk models provide very similar fits to the data. Previous reports 
have indicated that for a given age-at-exposure and sex, the ex- 
cess age-specific relative risk is remarkably constant throughout 
the current follow-up period. Statistical analysis here indicates that 
for those less than about 35 years of age at exposure there is no 
departure from this pattern, beyond ordinary sampling variation. 
For those over about 35 years of age-at-exposure, there is modest 
evidence of an increasing trend in the excess relative risk, which 
could be plausibly attributed to effects related to minimal latent pe- 
riod. Some brief consideration is given to modeling the absolute 
excess risk as the product of an age-at-exposure and time-since- 
exposure effect. Interpretation of these results, particularly in regard 
to projections beyond the current follow-up, is discussed. (author). 


18908 (SSA-1990-TS-11) Scientific works 1989. Centre de 
Recherches du Service de Sante des Armees. Centre de 
Recherches du Service de Sante des Armees, 92 - Clamart 
(France). 1990. 353p. (in French). Order Number DE91773591. 
Source: OSTI; NTIS (US Sales Only). 
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Separate abstracts were prepared for 6 of the papers in this vol- 
ume. The remaining papers, dealing with biomedical sciences in 
general were considered outside the subject scope of INIS. 


18909 (SSA-1990-TS-11, pp. 21-22) Influence of a treat- 
ment by PPSB (concentrate of Ii, Vil, X and IX factors) on the 
hemorrhagic syndrom in the baboon irradiated in mixed 
neutron-gamma fluence. Mestries, J.C. (Centre de Recherche du 
Service de Sante des Armees, 38 - La Tronche (FR)); Martin, S.; 
Janodet, D.; Herodin, F.; Fatome, M. Centre de Recherches du 
Service de Sante des Armees, 92 - Clamart (France). 1990. (In 
French). In Scientific works 1989. Centre de Recherches du Ser- 
vice de Sante des Armees. 353p. Order Number DE91773591. 
Source: OSTI; NTIS (US Sales Only). 

The daily administration of PPSB (concentrate of Il, VII, X, IX 
factors) to baboons submitted to a whole-body irradiation in mixed 
neutron-gamma fluence at doses of 5 and 6 Gy, corrected the al- 
terations of the prothrombin time, the APTT and the chronometric 
dosage of Vitamin K dependent hepatic factors. The treatment had 
a positive effect in the survey at 5 Gy (LDso) but did not modify it 
at 6 Gy (LDgo). At this dose, it was observed a dramatic increase 
in the thrombin time. It developed on the three days preceding the 
death and may be related to a fibrinolysis. 


18910  (SSA-1990-TS-11, pp. 23-24) The recovery of bone 
marrow derived GM-CFU in baboons unilaterally exposed to a 
total body LDso 39, mixed neutron-gamma irradiation. Herodin, 
F. (Centre de Recherche du Service de Sante des Armees, 38 - La 
Tronche (FR)); Orfeuvre, H.; Janodet, D.; Mestries, J.C.; Fatome, 
M. Centre de Recherches du Service de Sante des Armees, 92 - 
Clamart (France). 1990. (In French). In Scientific works 1989. Cen- 
tre de Recherches du Service de Sante des Armees. 353p. Order 
Number DE91773591. Source: OSTI; NTIS (US Sales Only). 

The unilateral exposure of baboons to a total body LDso /30g 
mixed neutron/gamma irradiation was characterized to be non 
uniform in dose distribution. The pattern of recovery of granulocyte- 
macrophage progenitors in bone marrow samples collected from 
entrance and exit sides respectively is consistent with this ob- 
served heterogeneity. 


18911 (SSA-1990-TS-11, pp. 25-26) Medullar depressive 
eftects of irradiation and HN-2 intoxication in mice: a compar- 
ative test. Herodin, F. (Centre de Recherche du Service de Sante 
des Armees, 38 - La Tronche (FR)); Fontaine, E.; Fatome, M.; Ker- 
gonou, J.P.; Bienvenu, P. Centre de Recherches du Service de 
Sante des Armees, 92 - Clamart (France). 1990. (in French). In 
Scientific works 1989. Centre de Recherches du Service de Sante 
des Armees. 353p. Order Number DE91773591. Source: OSTI; 
NTIS (US Sales Only). 

The medullar depressive effects have been tested in OF1 mice 
72 hrs after gamme irradiation (2-5 Gys) and/or HN-2 intoxication 
(1 mg.kg~"). 


18912  (SSA-1990-TS-11, pp. 19-20) Comparative ettects of 
neutron and gamma irradiation on striatal D1 and D2 
dopamine receptors in rats. Martin, C. (Centre de Recherche du 
Service de Sante des Armees, 38 - La Tronche (FR)); Blohorn, N.; 
Rubio, |. Centre de Recherches du Service de Sante des Armees, 
92 - Clamart (France). 1990. (In French). In Scientific works 1989. 
Centre de Recherches du Service de Sante des Armees. 353p. 
Order Number DE91773591. Source: OSTI; NTIS (US Sales Only). 

Di and D2 receptors densities and activities were studied in the 
striatum in rats irradiated with 1 MeV fission neutrons or exposed 
to ®°Co gamma-rays at the dose of 7 Gy. No modulation of 
Dopamine receptors was observed after gamma irradiation. In con- 
strast neutron irradiation induces, specifically, an increase of 
D1-receptor density in the striatum while the D2-receptor density 
and affinity were unchanged. 


18913 (SSA-1990-TS-11, pp. 17-18) Artificial phospholipid 
bilayers and gamma irradiation. On the radioprotective role of 
cysteamine. Roman, V. (Centre de Recherche du Service de 
Sante des Armees, 38 - La Tronche (FR)); Lecomte, C.; Berleur, 
F.; Fatome, M. Centre de Recherches du Service de Sante des 
Armees, 92 - Clamart (France). 1990. (In French). In Scientific 
works 1989. Centre de Recherches du Service de Sante des 





Armees. 353p. Order Number DE91773591. Source: OSTI; NTIS 
(US Sales Only). 

Exploration by spin labeling techniques of biological model mem- 
branes, consisting of egg-yolk lecithin, after a 500 Gy gamma 
irradiation with or without cysteamine (in the molar ratio MEA/ 
Lipid=1/1) displays severe alterations of the molecular motion in 
the vicinity of the 10th carbon of the lecithin acyl chains. A loss of 
selectivity of the probe carboxylic acid group reactivity is also de- 
scribed on variations of the bulk pH. Cysteamine seems to prevent 
this type of alteration. 


18914 (UCRL-LR—105088) Health risks from exposure to 
tritium. Straume, T. Lawrence Livermore National Lab., CA (USA). 
22 Feb 1991. 68p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. Order Number DE91011008. 
Source: OSTI; NTIS; GPO Dep. 

Estimates of the health risks in humans from low-level exposure 
to tritiated water HOH) or organically bound tritium (OBT) are 
presented in this report. The health risks considered are those for 
cancer, genetic effects, developmental effects, and reproductive ef- 
fects. Because direct risk information for these effects is not 
available from human exposures to tritium, a three-step approach 
was used. First, excess risks for the above effects following low- 
level exposure to x rays or gamma rays were estimated from 
available human epidemiological data, using appropriate dose-rate 
effectiveness factors (DREFs). Second, through detailed review of 
the tritium relative biological effectiveness (RBE) data from labora- 
tory studies, best-estimate RBEs for these classes of effects were 
obtained for tritium. Finally, the human-risk estimates for low-level 
xX rays or gamma rays were multiplied by the appropriate best- 
estimate RBEs for tritium, taking into account differences in 
effectiveness of comparison radiations. The resultant lifetime risk 
coefficients for low-level exposure to °HOH are presented. The 
risks from exposure to OBT molecules are estimated to range from 
values that are similar to those for =HOH to about a factor of two 
higher. 97 refs., 1 fig., 10 tabs. 
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18915 (WSRC-RP-90-1254) R/D task plan: Response of 
fish to difterent simulated temperature rate limits. Wike, L.D. 
Westinghouse Savannah River Co., Aiken, SC (USA). Jan 1991. 
7p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC09-89SR18035. Order Number DE91011053. Source: OST]; 
NTIS; GPO Dep. 

The objective of the program is to determine the maximum tem- 
perature rate increase that can be tolerated by fish without loss of 
the ability to escape rising water temperatures. These data will 
form the basis for recommended power ascension rates during 
reactor restart. Activities required to meet the program objective in- 
clude the task of simulating a range of possible temperature rate 
increases in the laboratory and analyzing the response of fish in an 
experimental environment. In addition to the primary task, scoping 
activities will be conducted to evaluate laboratory process control 
equipment, behavioral data collection equipment, and collect spe- 
cific behavioral energetics data. 2 refs. 
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Refer also to citation(s) 18420, 18463, 18475, 18486, 18496, 
18522, 18609, 18843 


18916 (ANL/CP-73029) Regional effects of ovariectomy 
and cadmium on bone mineral in ribs from aged temale 
beagles. Hurst, D.R. Miami Univ., Oxford, OH (USA). Dept. of Zo- 
ology. [1991]. 6p. Sponsored by USDOE, Washington, DC (USA); 
Department of Health and Human Services, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. Grant ES04 816-01. 
(CONF-9103136-5: 5. national conference on undergraduate re- 
search, Pasadena, CA (USA), 21-23 Mar 1991). Order Number 
DE91011839. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this study was to evaluate effects of estrogen 
depletion and cadmium (Cd) on bone calcium and to determine if 
these effects were localized in specific regions of ribs. Fourteen fe- 
male beagles with “Ca labeled skeletons were divided into four 
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groups: sham controls (SO-—); ovariectomized (OV—); shams ex- 
posed to Cd (SO+); ovariecomized exposed to Cd (OV+). Total Cd 
exposure period was 7 months, including 1 month by capsules and 
6 months by drinking H2O. Ribs were taken at necropsy from 12 of 
the 14 dogs, and each rib was quartered. Wet, dry, and ash 
weights, as well as total Ca and 45Ca content, were determined for 
each quarter. Analysis of ribs from control animals demonstrated 
that a given rib is heterogeneous in composition. One end appears 
to be less mineralized and more metabolically active than other re- 
gions. The OV— and OV+ mid-rib regions had significantly lower 
dry and ash weights than SO-. Total Ca contents of these same 
regions were also decreased in the OV— and OV+. The only signif- 
icant change in Ca/dry and Ca/ash was observed when comparing 
OV+ to SO-. Analysis of treatment suggests that there are re- 
gional effects following ovariectomy increased the loss of bone 
mineral occurring as a result of ovariectomy. 30 refs., 1 fig. 


18917 (CONF-910659-6) Chemical comparison of weath- 
ered spilled oil and Exxon/Valdez hold oil from an 
occupational health standpoint. Griest, W.H.; Ho, Chen-h.; 
Guerin, M.R.; Tyndall, R.L. Oak Ridge National Lab., TN (USA). 
[1991]. 11p. Sponsored by USDOE, Washington, DC (USA); Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). DOE Contract AC05-840R21400. From 84. an- 
nual meeting and exhibition of the Air and Waste Management 
Association (AWMA); Vancouver (Canada); 16-21 Jun 1991. Order 
Number DE91009915. Source: OSTI; NTIS; GPO Dep. 

On March 24, 1989, the oil tanker Exxon/Valdez ran aground on 
Bligh Reef located off the coast of Alaska, and 11 million gallons of 
Northslope Alaska crude oil were spilled into Prince William Sound. 
More than 11,000 workers and uncounted volunteers participated 
in the clean up operation. The exposure of cleanup workers to 
spilled oil over several months of cleanup operations suggests the 
need for an assessment of any unusual occupational health haz- 
ards. To address this issue, weathered spilled oil and hold oil were 
subjected to biodirected chemical fractionation and target chemical 
analyses. Potential inhalation, ingestion, and dermal contact haz- 
ards were investigated. The characterization methods of the DOE/ 
Office of Health and Environmental Research Synthetic Fuels Pro- 
gram were applied to samples related to the spill to permit 
inter-comparability with that data base. Two oil spills were obtained 
for characterization. Exxon/Vaidez hoki oil collected directly from 
the hold of the tanker was provided by the National Institute of En- 
vironmental Health Sciences. Also provided was a 75-days old 
weathered spilled oil sampled on June 6, 1989, from a skimmer 
collecting oil washed off of Knight Island. Because 40 wt % of the 
weathered oil consisted of non-oil materials such as sand, en- 
trapped water, and leaves, an oil fraction was prepared by 
suspending the oil benzene/chloroform drying with anhydrous mag- 
nesium sulfate, filtering, and removing the solvent by rotary 
evaporation. The tests conducted here suggest that there is no un- 
usual human health hazard associated with the weathered Exxor/ 
Valdez spilled oil in the context of other petroleum crude oils. 
Clearly, the volatile organics in the freshly spilled oil present a 
potential inhalation hazard, but such a threat is considerably miti- 
gated by weathering. The polar neutral chemical class fraction 
increases notably during weathering, but does not appear to repre- 
sent an increased genotoxic hazard. 20 refs., 1 fig., 4 tabs. 


18918 (DOE/EH-231-003/0201) Questions and answers on 
the RCRA toxicity characteristic. USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (USA). 
RCRA/CERCLA Div. Feb 1991. 2p. Sponsored by USDOE, Wash- 
ington, DC (USA). Source: INIS; OST (Free of Charge). 

The EPA issued a final toxicity characteristic (TC) rule on March 
29, 1990. The final rule establishes the Toxicity Characteristic 
Leaching Procedure (TCLP) as a replacement to the Extraction 
Procedure Toxicity Test (EP Tox) and an update to the existing 
TCLP. The rule also adds 25 organic chemicals to the existing list 
of 14 regulated toxicity characteristic waste constituents. The new 
TC fulfills the Congressional mandate which directed the EPA to 
examine and revise the EP Tox and to identity additional haz- 
ardous waste characteristics. This information brief provides 
questions and answers regarding the final TC. 
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18919 (ETDE-mf-1769134) Stability of the fine root sys- 
tems of firs and spruces as a part of torest die-back. Final 
report. Schuett, P. Muenchen Univ. (Germany, F.R.). Lehrstuhl 
fuer Forstbotanik. [1985] 18p. (In German). Contract 83 HS 013. 
Order Number DE91769134. Source: OSTI; NTIS (US Sales Only). 
As a contribution towards elucidating the primary causes of for- 
est die-back, a 'multiple-stress disease’, surveys and experiments 
were carried out on fine roots of spruces and firs. Considered was 
above all such injury to the fine root system in the form of a reduc- 
tion of the biomass of fine roots and reduced colonization with 
mycorrhizas as forms part of one of the central symptoms of forest 
die-back. The field-ecological surveys were carried out on perma- 
nent observation plots in four Bavarian areas of growth. They are 
based on rhizographic data from samples analyzed on a small 
space scale and evaluated with reference to their site, in connec- 
tion with the state of health of tree populations. Complemented by 
experimental investigations in the stands and exposure experi- 
ments to establish effects, as well as by vessel experiments using 
defined, close-to-root substrates, the work tries to formulate bases 
to explain both the influence of changes in soil chemistry, and 
indirect consequences of stress factors and their impact on the for- 
mation and function of the fine root system. The question to be 
elucidated was the following: Is disturbed mycorrhiza symbiosis, 
connected with infestation from root-pathogenic fungi, a.component 
of harm occurring very early, and can conditions in the area of the 
fine roots be made use of, under identical or similar environmental 
circumstances, as an early indicator of the response of trees to 
stress? A concise description of the results is given. (orig/MG). 


18920 (GSF-9/90) Cooperative research projects of the In- 
stitute of Hydrobiology of Academia Sinica, Wuhan, P.R. China 
and the Institute of Ecological Chemistry of the Gesellschaft 
fuer Strahlen- und Umwelttorschung mbH Munich, 1981-1989. 
Yediler, A. (ed.). Geselischaft fuer Strahlen- und Umwelttorschung 
mbH Muenchen, Neuherberg (Germany, F.R.). 1990. 108p. Order 
Number DE91773718. Source: OSTI; NTIS (US Sales Only). 

This report provides coverage of scientific results obtained before 
1988 in connection with a German-Chinese research project on the 
subjects of ecological chemistry/toxicology. It investigates into the 
accumulation and excretion of 14C-PCBs by Daphnia magna; 
residues trom triazine herbicides in the soil; the accumulation and 
depuration of dichiorobipheny! and trichlorophenol during the devel- 
opment of rainbow trout embryos; the influence of environmental 
toxins on the ATPase activity of carp tissues (in Chinese); the ef- 
fects of xanthate in laboratory freshwater systems (in Chinese); the 
uptake and transfer of 14C-simetryne through the freshwater food 
chain as observed under laboratory conditions; the environmental 
behaviour of linear alkylbenzene sulfonates in aquatic ecosystems; 
and the effects that the size of microbial populations have on the 
degradation of linear alkylbenzene sulfonates in lakes. (KST). 


18921 (KFK-PEF—-64) Comprehensive evaluation of studies 
on croup syndrome and obstructive bronchitis in Baden- 
Wuerttemberg and Northrhine-Westphalia. Wichmann, H.E. 
(Wuppertal Univ. (Gesamthochschule) (Germany, F.R.). Fachgebiet 
Arbeitssicherheit und Umweltmedizin); Malin, E.; Huebner, H.R.; 
Schlipkoeter, H.W. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many, F.R.). Projekt Europaeisches Forschungszentrum fuer 
Massnahmen zur Luftreinhaltung (PEF). Apr 1990. 132p. (in Ger- 
man). Contract PEF 85/014/1C. Order Number DE91773636. 
Source: OSTI; NTIS (US Sales Only). 

In Baden-Wuerttemberg and Northrhine-Westfalia coordinated 
epidemiological studies investigated the relationship between ambi- 
ent air pollution and croup syndrome and obstructive bronchitis 
from 1985 to 87. 192 pediatricians or general practitioners, 9 chil- 
dren’s hospital and 9 local health authorities participated in this 
study. Data on approx. 25 000 children at school entrance exami- 
nation levels or preschool children as well as approx. 20 000 cases 
were collected by questionnaire. In cross-sectional studies the 
period prevalence in areas with different degree of pollution was in- 
vestigated and in longitudinal studies the daily variation of cases 
visiting the doctor's office was analyzed. In the cross-sectional 
studies no influences could be indentified for particulates and SO, 
and a weak only in part statistically significant influence of NOo, 
NO and CO as well as indirect parameters for traffic was found. 
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For obstructive bronchitis these relations are even weaker. In the 
longitudinal studies the time pattern of the occurrence of croup 
cases is influenced by meteorological variables and - more impor- 
tant - by viruses. For methodological reasons only an upper and a 
lower estimate of the effect of pollutants can be given. For the up- 
per estimate, with probably overestimates the role of pollution, in 
cities a significant influence of suspended particulates, SO2, NOz, 
NO, CO and a traffic index was found. The lower estimate, which 
might underestimate the role of pollutants, only a weak and not 
consistant influence of some components was observed. In addi- 
tion, during a smog episode in 1985 with high concentrations only 
a minor changes of the daily cases could be found. The relations 
are even weaker for obstructive bronchitis. (orig/MG). 


18922 (LBL-30064) Free radical generation by thyroid per- 
oxidase and its effects on cells in vitro. Moore, K.L. Lawrence 
Livermore National Lab., CA (USA). Dec 1990. 106p. Sponsored 
by USDOE, Washington, DC (USA); Department of Health and 
Human Services, Washington, DC (USA). DOE Contract AC03- 
76SF00098. Grant AG04818. Order Number DE91011878. Source: 
OSTI; NTIS; GPO Dep. 

A new ESR method for quantifying micromolar quantities of hy- 
drogen peroxide (H2O2) and peroxidase activity is described. The 
assay consists of measuring the one-electron oxidation of a re- 
duced nitroxide by phenoxy! radicals produced by a peroxidase 
with H2O2. The method was developed to study the activity of 
small quantities of an impure peroxidase preparation coupled to a 
H2O2 generating system. The ESR assay was applied to the study 
of free radical generation by membrane-bound thyroid peroxidase 
(TPO) with a variety of phenols. It was found that TPO can pro- 
duce radicals besides those required for hormone synthesis. The 
same conditions which generate radicals in the ESR assay were 
established in tissue culture experiments. Celis which had been 
transfected with and expressed the gene for human TPO (hTPO) 
provided peroxidase. H2O2 was generated continuously by glucose 
oxidase with glucose and dissolved oxygen. Phenols were present 
in the tissue culture media but were supplemented with other oxi- 
dation catalysts in some experiments. The same factors which 
promoted free radical generation in the ESR assay led to inhibition 
of the cells in tissue culture, suggesting that free radicals were re- 
sponsible for the cytotoxic effects. Partial prevention of the growth 
inhibition by a free radical trap provides evidence that radicals are 
involved in cell damage. Tissue culture seems to be a good model 
for the study of the role of radicals in autoimmune thyroid diseases 
in which peroxidase activity and H2O2 generation are increased. 
90 refs., 18 figs., 4 tabs. 


18923 (PNL-7219) Ferrocyanide safety study. Wegeng, 
R.S. Pacific Northwest Lab., Richland, WA (USA). May 1989. 11p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91010983. Source: OSTI; 
NTIS; GPO Dep. 

The overall objective of this study is to investigate the potentially 
rapid reactions between the ferrocyanide-containing salts, present 
in the SST's, and oxidants, such as nitrate, also present in the 
SST's. The objective of the energetics subtask is to investigate, on 
a screening basis, SST operational and compositional parameters 
which could affect the reaction between nickel cesium ferrocyanide, 
the expected form of cyanide in the SST, and nitrates and/or the 
nitrate radiolysis product nitrite. The objective of the large-scale ex- 
plosion study is to independently confirm the results of the PNL 
laboratory-scale experiments and to determine the explosive be- 
havior of a large sample of ferrocyanide and oxidant. The objective 
of the PNL-5441 revision subtask is to revise the complexant sta- 
bility report, PNL-5441, to provide a current overview of the 
ferrocyanide safety issue and provide information to permit estab- 
lishment of guidelines for SST management. 1 fig. 


18924 (PNL-7600-Pt.4) Pacific Northwest Laboratory an- 
nual report for 1990 to the DOE Office of Energy Research: 
Part 4, Physical sciences. Toburen, L.H.; Stults, B.R.; Mahaffey, 
J.A. Pacific Northwest Lab., Richland, WA (USA). Feb 1991. 71p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91010685. Source: OSTI; 
NTIS; INIS; GPO Dep. 





Part four of the PNL Annual Report for 1990 includes research in 
physical sciences. Individual reports are processed separately for 
the data bases in the following areas: Dosimetry Research; Mea- 
surement Science; Radiological and Chemical Physics; Radiation 
Dosimetry; Radiation Biophysics; and Modelling Cellular Response 
to Genetic Damage. (FL) 
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18925 (CONF-9106168—-1) Radio frequency biological haz- 
ards and measurement techniques. Moore, M.R. Oak Ridge 
National Lab., TN (USA). [1991]. 7p. Sponsored by Department of 
Defense, Washington, DC (USA). DOE Contract AC05- 
840R21400. From 1991 European Muon Collaboration (EMC) 
Expo; Orlando, FL (USA); 25-27 Jun 1991. Order Number 
DE91010776. Source: OSTI; NTIS; GPO Dep. 

An introduction is given that includes natural radio frequency (rf) 
sources, natural energy produced by the body, and how these 
compare to domestic exposure standards. Thermal and athermal 
biological effects of rf fields including known effects and others still 
under investigation are discussed. Applicable domestic and foreign 
exposure standards are compared. Also, specific examples are 
given of public concerns that have arisen. Various instrumentation 
for quantifying the electromagnetic field levels is described, as well 
as the manner in which these instruments can be used to survey 
the field levels present in a given area. 30 refs., 2 figs., 2 tabs. 


18926 (PNL-SA-18947) Biological eftects of electromag- 
netic fields. Anderson, L.E. Pacific Northwest Lab., Richland, WA 
(USA). Mar 1991. 6p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC06-76RL01830. (CONF-9103152-1: 
International Zurich symposium and technical exhibition on electro- 
magnetic compatibility, Zurich (Switzerland), 12-14 Mar 1991). 
Order Number DE91010006. Source: OSTI; NTIS; GPO Dep. 

Natural background levels of atmospheric electric and geomag- 
netic field levels are extremely low. Over the past several decades, 
however, human beings and other life forms on this planet have 
been subjected to a dramatically changing electromagnetic milieu. 
Exponential increases in exposure to EM fields have occurred, 
largely because of technological advances associated with in- 
creased use of electricity; e.g. expanding power generation and 
transmission systems, the increased use of wireless communica- 
tions, and radar. EM field generating devices have proliferated in 
industrial plants, office buildings, homes, public transportation sys- 
tems, and elsewhere. Significant increases have occurred in EM 
field strengths spanning all frequency ranges; therefore, this paper 
presents a brief overview of the potential impacts of these fields, 
primarily at extremely low frequencies (ELF), but also at MW and 
RF. 2 refs. 
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18927 (ORNL/TM-11740) Regional evacuation modeling: A 
state-of-the art review. Southworth, F. Oak Ridge National Lab., 
TN (USA). Mar 1991. 63p. Sponsored by Department of Defense, 
Washington, DC (USA). DOE Contract AC05-840R21400. Order 
Number DE91010751. Source: OSTI; NTIS; GPO Dep. 

Regional evacuation modeling is treated as a five step process: 
involving vehicle trip generation, trip departure time, trip destina- 
tion, and trip route selection modeling, supplemented by plan 
set-up and analysis procedures. Progress under each of these 
headings is reviewed and gaps in the process identified. The po- 
tential for emergency planners to make use of real time traffic data, 
resulting from the recent technical and economic revolutions in 
telecommunications and infrared traffic sensing, is identified as the 
single greatest opportunity for the near future; and some begin- 
nings in the development of real time dynamic traffic modeling 
specifically geared to evacuation planning are highlighted. Signifi- 
cant data problems associated with the time of day location of 
large urban populations represent a second area requiring exten- 
sive research. A third area requiring much additional effort is the 
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translation of the considerable knowledge we have on evacuee be- 
havior in times of crisis into reliable quantitative measures of the 
timing of evacuee mobilization, notably by distance from the source 
of the hazard. Specific evacuation models are referenced and cate- 
gorized by method. Incorporation of evacuation model findings into 
the definition of emergency planning zone boundaries is also dis- 
cussed. 90 refs., 8 figs., 1 tab. 


18928 (PNL-7669) Evaluation of M-101 ‘Managing Occupe- 
tional Safety in DOE’ courses taught in Richland, Washington 
and Los Alamos, New Mexico, January-February 1991. Vinther, 
R.W. Pacific Northwest Lab., Richland, WA (USA). Apr 1991. 48p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
ACO06-76RL01830. Order Number DE91011259. Source: OSTI; 
NTIS; GPO Dep. 

This report summarizes trainee evaluations for the DOE Safety 
Training Institute’s course, “Managing Occupational Safety in 
DOE”, which was conducted four times in January 1991. The first 
course was a Pilot Course conducted January 8-9, 1991 at Rich- 
land, Washington. A second course was taught in Richland on 
January 17-18, 1991. The last two classes were taught January 
29-30, 1991 and January 31—February 1, 1991 in Los Alamos, 
New Mexico. Trainee evaluations were generally favorable. They 
reported that the course was especially helpful in the area of 
management commitment and employee involvement. Most 
respondents would recommend this course to others. Trainees of- 
fered suggestions for modifying the course; these are summarized 
and described in the report. All written comments were transcribed 
and are presented in Appendixes A—D. No examinations were ad- 
ministered for these four courses. 


18929 (PNL-7677) Evaluation of P-101 “Orientation to Oc- 
cupational Safety Compliance in DOE” pilot course taught in 
Richland, Washington, February 19—March 1, 1991. Vinther, 
R.W. Pacific Northwest Lab., Richland, WA (USA). Apr 1991. 22p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC06-76RL01830. Order Number DE91011257. Source: OSTI; 
NTIS; GPO Dep. 

This report summarizes trainee evaluations for the DOE Safety 
Training Institute's pilot course, “Orientation to Occupational Safety 
Compliance in DOE,” which was conducted February 19, 1991— 
March 1, 1991 at Richland, Washington. Trainee evaluations were 
very favorable. They reported that their knowledge and familiarity 
with the OSHA standards were greatly enhanced through the pre- 
sentation of the course. The first part of the report summarizes the 
quantitative course evaluations that trainees provided upon com- 
pletion of the course and provides a transcript of the trainees’ 
written comments. The second part summarizes results from the 
trainee knowledge survey and the final examination designed to 
measure the knowledge gained from the course. The third part of 
the report summarizes course modifications and recommendations 
for improvement. 
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Refer also to citation(s) 16112, 16123, 16191, 16225, 16226, 
16228, 16233, 16234, 16237, 16252, 16281, 16282, 16283, 16286, 
16291, 16321, 16323, 16329, 16334, 16337, 16338, 16342, 16345, 
16347, 16576, 16630, 16931, 17034, 17049, 17050, 17051, 17052, 
17053, 17143, 17154, 17180, 17801, 18160, 18374, 18400, 18411, 
18502, 18503, 18504, 18514, 18527, 18548, 18550, 18559, 18560, 
18575, 18578 


18930 (BNL-46023) Effects of inclined seismic waves on 
soil-fluid-structure interaction. Xu, J. (Brookhaven National Lab., 
Upton, NY (USA)); Miller, C.A.; Costantino, C.J. Brookhaven Na- 
tional Lab., Upton, NY (USA). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO2-76CH00016. (CONF- 
910602-29: American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, CA (USA), 
23-27 Jun 1991). Order Number DE91010979. Source: OSTI; 
NTIS; GPO Dep. 

A closed form solution was developed in this paper to treat the 
response of fluid-filled structures to an inclined seismic motion 
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using the linear vibrational theory of the continuous beam in con- 
junction with fluid-structure and soil-structure interaction models. 
The response transfer functions were formulated in frequency 
domain as a function of the seismic wave incident angles. The solu- 
tion was applied to a typical Cooling Water Reservoir structure and 
the results were subsequently utilized for evaluation of the effects 
of spatial variation of a seismic wave on the structural performance 
of the soil-fluid-structure interaction system. 5 refs., 5 figs. 


18931 (CONF-910435-74) Geophysical borehole logging in 
the unsaturated zone, Yucca Mountain, Nevada. Schimschal, U.; 
Nelson, P.H. Geological Survey, Denver, CO (USA). [1991]. 7p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
Al08-78ET44802. From 2. annual American Nuclear Society (ANS) 
international high level radioactive waste management conference; 
Las Vegas, NV (USA); 28 Apr - 3 may 1991. Order Number 
DE91011939. Source: OSTI; NTIS; INIS; GPO Dep. 

Borehole geophysical logging for site characterization in the vol- 
canic rocks at the proposed nuclear waste repository at Yucca 
Mountain, Nevada, requires data collection under rather unusual 
conditions. Logging tools must operata in rugose, dry holes above 
the water table in the unsaturated zone. Not all logging tools will 
operate in this environment, therefore; careful consideration must 
be given to selection and calibration. A sample suite of logs is pre- 


sented that demonstrates correlation of geological formations from: 


borehole to borehole, the definition of zones of altered mineralogy, 
and the quantitative estimates of rock properties. We show the re- 
sults of an exploratory calculation of porosity and water saturation 
based upon density and epithermal neutron logs. Comparison of 
the results with a few core samples is encouraging, particularly be- 
cause the logs can provide continuous data in boreholes where 
core samples are not available. 9 refs., 4 figs. 


18932 (CONF-910435-76) Distribution of rubidium, stron- 
tium, and zirconium in tuff from two deep coreholes at Yucca 
Mountain, Nevada. Spengler, R.W.; Peterman, Z.E. Geological 
Survey, Denver, CO (USA). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract Al08-78ET44802. From 2. 
annual American Nuclear Society (ANS) international high level ra- 
dioactive waste management conference; Las Vegas, NV (USA); 
28 Apr - 3 may 1991. Order Number DE91011937. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Variations in concentrations of trace elements Rb, Sr, and Zr 
within the sequence of high-silica tuff and dacitic lava beneath 
Yucca Mountain reflect both primary composition and secondary 
alteration. Rb and K concentrations have parallel trends. Rb con- 
centrations are significantly lower within intervals containing zeolitic 
nonwelded to partially welded and bedded tuffs and are higher in 
thick moderately to densely welded zones. Sr concentrations in- 
crease with depth from about 30 parts per million (ppM) in the 
Topopah Spring Member of the Paintbrush Tuff to almost 300 ppM 
in the older tuffs. Zr concentrations are about 100 ppM in the 
Topopah Spring Member and also increase with depth to about 
150 ppM in the Lithic Ridge Tuff and upper part of the older tuffs. 
Conspicuous local high concentrations of Sr in the lower part of the 
Tram Member, in the dacite lava, and in unit ¢ of the older tuffs in 
USW G-1, and in the densely welded zone of the Bullfrog Member 
in USW GU-3/G-3 closely correlate with high concentrations of 
less-mobile Zr and may reflect either primary composition or ele- 
mental redistribution resulting largely from smectitic alteration. 
Initial °’ Sr/8®Sr values from composite samples increase upward in 
units above the Bullfrog Member of the Crater Flat Tuff. The 
progressive tenfold increase in Sr with depth coupled with the simi- 
larity of initial ®7Sr/®®Sr values within the Bullfrog Member and 
older units to those of Paleozoic marine carbonates are consistent 
with a massive influx or Sr from water derived from a Paleozoic 
carbonate aquifer. 23 refs., 4 figs., 1 tab. 


18933 (DOE/ER/13978-3) Organic geochemical and tec- 
tonic evolution of the midcontinent rift system: Organic 
geochemistry and micropaleontology: Progress report, 
September 15, 1990-September 14, 1991, Year 3. Hayes, J.M. 
(indiana Univ. Foundation, Bloomington, IN (USA). Biogeochemical 
Labs.); Pratt, L.M.; Knoll, A.H. indiana Univ. Foundation, Blooming- 
ton, IN (USA). Biogeochemical Labs. [1991]. 38p. Sponsored by 
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USDOE, Washington, DC (USA). DOE Contract FG02-88ER13978. 
Order Number DE91011489. Source: OSTI; NTIS; GPO Dep. 

During the first half of the third year of funding for this project, 
we concentrated on structural and isotopic analyses of biological 
marker compounds. Molecular structures were identified in collabo- 
ration with Dr. Roger Summons (Bureau of Mineral Resources, 
Canberra, Australia). |sotopic compositions of individual n-alkanes 
were determined by isotope-ratio-monitoring GCMS in the Biogeo- 
chemical Laboratories at Indiana University. On the basis of our 
initial data on n-alkanes, the distribution of isotopic compositions 
with respect to chain length can be related to lithofacies (laminated 
silty shales versus carbonate laminites). The isotopic composition 
of n-alkanes in seep petroleum from White Pine is intermediate be- 
tween these two lithofacies and suggests derivation from both 
sources. Additional samples will be analyzed in order to verify this 
observation. Analytical work was completed on a suite of rock and 
petroleum samples from the White Pine Mine, in collaboration with 
Jeff Mauk (Ph.D. student working with William Kelly at the Univer- 
sity of Michigan). During the second half of this year, we are 
completing the isotopic analyses of n-alkanes and undertaking the 
determination of sulfur isotopic compositions for the major sulfur 
species. We plan to make sulfur isotopic measurements on about 
50 samples. For most of these samples, pyrite is the only sulfur 
compound present above trace concentrations. A few samples 
appear to contain small amounts of monosulfides (acid-volatile sul- 
fides) that will be analyzed separately. Sulfur isotopic compositions 
will be used to evaluate the sources of sulfate in the Nonesuch 
basin and the depositional and diagenetic conditions in Nonesuch 
sediments. 45 refs., 16 figs., 3 tabs. 


18934 (DOE/ER/14079-5) The Cagniard method in complex 
time revisited. Bieistein, N.; Cohen, J.K. Colorado School of 
Mines, Golden, CO (USA). Center for Wave Phenomena. Mar 
1991. 35p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG02-89ER14079. (CWP-098). Order Number 
DE91011042. Source: OSTI; NTIS; GPO Dep. 

The Cagniard-de Hoop method is ideally suited to the analysis of 
wave propagation problems in stratified media. The method applies 
to the integral transform representation of the solution in the trans- 
form variables (s,p) dual of the time and transverse distance. The 
objective of the method is to make the p-integral take the form of a 
forward Laplace transform, so that the cascade of the two integrals 
can be identified as a forward and inverse transform, thereby mak- 
ing the actual integration unnecessary. Typically, the method is 
applied to an integral that represents one body wave plus other 
types of waves. In this approach, the saddle point of w(p) that pro- 
duces the body wave plays a crucial role because it is always a 
branch point of the integrand in the 7-domain integral. Further- 
more, the paths of steepest ascent from the saddiepoint are 
always the tails of the Cagniard path along which w(p) — oo. This 
motivates the definition of a primary p-domain-the domain between 
the imaginary axis and the steepest descent paths- and its image 
in the r-domain-the primary 7-domain. In terms of these regions, 
singularities in the primary p-domain have images in the primary 7- 
domain and the deformation of contour onto the real axis in the 
t-domain must include contributions from these singularities. In de- 
veloping the method the authors examine the transformation from a 
frequency domain representation of the solution (w) to a Laplace 
representation (s). Many users start from the frequency domain rep- 
resentation of solutions of wave propagation problems. There are 
issues of movement of singularities under the transformation from 
w to s to be concerned with here. They discuss this anomaly in the 
context of the Sommerfield half-plane problem. 15 refs., 10 figs. 


18935 (LA-11513-MS) Results of the COVE2a benchmark- 
ing calculations run with TRACR3D. Birdsell, K.H.; Travis, B.J. 
Los Alamos National Lab., NM (USA). May 1991. 137p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
36. Order Number DE91011951. Source: OSTI; NTIS; INIS; GPO 
Dep. 

Researchers at Los Alamos National Laboratory are participating 
in the COVE2a benchmarking activity, a Yucca Mountain Project 
(YMP) code verification project. The object of COVE2a is to com- 
pare the numerical accuracy of several computer codes developed 





to predict flow through unsaturated, porous media by running a se- 
ries of problems designed to test the flow solutions in the codes. 
The activity is composed of 12 one-dimensional problems of flow 
through 5 fractured geologic layers. Highly nonlinear characteristic 
curves are used to represent the relationships of hydraulic conduc- 
tivity and capillary pressure head to saturation for the fractured 
rock mass. Extreme nonlinearities in these curves occur as the 
flow mechanism changes from matrix-dominated flow to fracture- 
dominated flow. To test the codes’ abilities to handle such 
nonlinearities, the problems were designed to simulate different 
combinations of matrix and fracture flow by varying the flux applied 
to the system. The problems were run with the computer code 
TRACR3D, and the results are presented. 13 refs., 33 figs. 


18936 (LBL-30500) Proceeding of the review of under- 
ground imaging by DOE/BES/Geosciences. Lawrence Berkeley 
Lab., CA (USA). Apr 1991. 126p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00098. (CONF- 
9104199-: Review of underground imaging by USDOE 
OBES/Geosciences conference, Berkeley, CA (USA), 16-17 Apr 
1991). Order Number DE91011884. Source: OSTI; NTIS; GPO 
Dep. 
Fundamental research related to seismic and electromagnetic 
wave propagation in the earth and subsurface imaging has long 
been a part of the DOE Geosciences research activities. This seg- 
ment of our program was expanded several-fold in 1989 in which 
was called “The High-Resolution Underground Imaging Initiative.” 
Its main objective was to develop advanced numerical and field 
techniques that would provide a two-order increase in resolution. 
Clearly, then, research advances would have application in a wide 
range of areas of immediate interest to DOE’s applied technology 
programs related to energy and environment. To gain a better ap- 
preciation of the progress being made in underground imaging and 
related research, and to enhance communication and interaction 
between principal investigators and between DOE and other Fed- 
eral program managers interested in this topic, Lawrence Berkeley 
Laboratory and Lawrence Livermore National Laboratory were 
asked to organize a two-day workshop on this topic. The extended 
abstracts that follow were prepared to accompany presentations 
made at the workshop, held April 16 and 17, 1991, in Berkeley, 
California. 17 refs., 58 figs., 1 tab. 


18937 (SAND-87-7036) Mineralogy of the Rustler Forma- 
tion in the WIPP-19 core. Sewards, T. (New Mexico Univ., 
Albuquerque, NM (USA)); Glenn, R.; Keil, K. Sandia National 
Labs., Albuquerque, NM (USA); New Mexico Univ., Albuquerque, 
NM (USA). Mar 1991. 90p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC04-76DP00789. Order Number 
DE91012372. Source: OSTI; NTIS; INIS; GPO Dep. 

The mineralogy of the Rustler Formation is a critical element in 
many of the radionuclide release models for the Waste isolation Pi- 
lot Plant (WIPP), and it is necessary to know the abundances of 
the various minerals present, their compositions, their textures and 
locations with respect to water-bearing features, and their interrela- 
tionships. Clay mineralogy in particular is of vital importance 
because of the ability of clay minerals to sorb contaminant cations. 
Furthermore, the minerals present in the different units of the 
Rustler Formation are possible sources for solutes present in wa- 
ters taken from various boreholes in the vicinity of the WIPP site. 
This report characterizes the mineralogy of the Rustler Formation 
as represented in core from borehole WIPP-19. The major compo- 
nents, as determined by x-ray diffraction (XRD), are halite, 
anhydrite, gypsum, dolomite, magnesite, quartz, and clay. Minor 
components include calcite, pyrite, feldspar and phyllosilicates of 
metamorphic origin (muscovite, biotite, and chlorite). Clay minerals, 
identified by XRD, include illite, serpentine, chlorite, and mixed- 
layer chlorite/smectite (including corrensite). In general, this study 
should be considered a detailed analysis of the Rustler section 
mineralogy. It is unlikely that any other minerals are present else- 


where in the Rustler Formation in any great quantity. Abundances ,; 


of individual minerals may vary considerably in other areas of the 
formation. 20 refs., 39 figs., 5 tabs. 


18938 (SAND—90-1460) Tunnel detection using a surface 
line current and borehole electromagnetic field measurements. 
Shope, S.M. (Sandia Research Associates, Inc., Corrales, NM 
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(USA)); Wayland, J.R. Jr.; Lee, D.O. Sandia National Labs., Albu- 
querque, NM (USA). Mar 1991. 38p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91010721. Source: OSTI; NTIS; GPO Dep. 

A new technique for tunnel detection and location has recently 
been theoretically modeled and experimentally demonstrated. The 
objective of this research is to develop a general method for re- 
motely detecting the presence of unauthorized tunneling activities 
using one or more boreholes and a surface source. A line current 
or dipole-dipole array, positioned on or near the surface of the 
earth, is used as the TE current source. Subsurface electric and 
magnetic field measurements are made in a borehole that is situ- 
ated near a suspected tunnel location. The presence of a tunnel 
causes subsurface scattering of the field components created by 
the source. Both the electric and magnetic field strength and phase 
data is perturbed by the presence of a nearby tunnel. The scat- 
tered fields are observed on both sides of the tunnel relative to the 
source position. This paper will describe the development electro- 
magnetic scattering models using a buried cylinder to represent a 
tunnel. A homogeneous whole-space model will be used. 5 refs., 
20 figs. 


18939 (SKN-39) Sedimentary rocks as hydraulic barriers. 
Ahlbom, K. (Sveriges Geologiska AB (Sweden)); Andersson, J.E.; 
Carlsson Leif; Tiren, S.; Winberg, A. National Board for Spent Nu- 
clear Fuel, Stockholm (Sweden). Dec 1990. 112p. (In Swedish). 
Order Number DE91627238. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This report presents the results from a geological study of the 
layers of sedimentary rocks and their function as "hydraulic barri- 
ers’. (35 refs.) (K.A.E.). 


18940 (UCRL-JC—106677) Plate motion and deformation: 
Report of the panel. Minster, B.; Prescott, W.; Royden, L. 
Lawrence Livermore National Lab., CA (USA). Feb 1991. 44p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-8907240-1: Conference on future of the 
NASA geodynamics program, Coolfront, WV (USA), 22-28 Jul 
1989). Order Number DE91010466. Source: OSTI; NTIS; GPO 


Our goal is to understand the motions of the plates, the deforma- 
tion along their boundaries and within their interiors, and the 
processes that control these tectonic phenomena. In the broadest 
terms, we must strive to understand the relationships of regional 
and local deformation to flow in the upper mantle and the rheologi- 
cal, thermal and density structure of the lithosphere. The essential 
data sets which we require to reach our goal consist of maps of 
current strain rates at the earth's surface and the distribution of in- 
tegrated deformation through time as recorded in the geologic 
record. Our success will depend on the effective synthesis of 
crustal kinematics with a variety of other geological and geophys- 
ical data, within a quantitative theoretical framework describing 
processes in the earth's interior. Only in this way can we relate the 
snapshot of current motions and earth structure provided by geode- 
tic and geophysical data with long-term processes operating on the 
time scales relevant to most geological processes. The wide-spread 
use of space-based techniques, coupled with traditional geological 
and geophysical data, promises, a revolution in our understanding 
of the kinematics and dynamics of plate motions over a broad 
range of spatial and tempera scales and in a variety of geologic 
settings. The space-based techniques that best address problems 
in plate motion and deformation are precise space-geodetic posi- 
tioning — on land and on the seafloor — and satellite acquisition of 
detailed altimetric and remote sensing data in oceanic and conti- 
nental areas. The overall science objectives for the NASA Solid 
Earth Science plan for the 1990's, are to “Understand the motion 
and deformation of the lithosphere within and across plate bound- 
aries”, and to understand the dynamics of the mantle, the structure 
and evolution of the lithosphere, and the landforms that result from 
local and regional deformation. 57 refs., 7 figs., 2 tabs. 


18941 (USGS-OFR-90-623) Geology of the Rainier Mesa- 
Aqueduct Mesa tunnel areas: U12n tunnel. Hoover, D.L.; 
Magner, J.E. Geological Survey, Denver, CO (USA). [1990]. 139p. 
Sponsored by Defense Nuclear Agency, Washington, DC (USA); 
USDOE, Washington, DC (USA). DOE Contract Al08-86NV10583. 
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Source: OSTI; US Geological Survey, Box 25425 Federal Center, 
Denver, CO 80225. 

The U12n tunnel area is located beneath Rainier Mesa on the 
Nevada Test Site, Nye County, Nevada. Stratigraphic units in the 
U12n area include Precambrian and Cambrian quartzite, Ordovician 
to Devonian dolomite and limestone, Cretaceous quartz monzonite, 
25 Miocene and Pliocene volcanic rock units, and Quaternary col- 
luvium and alluvium. Voicanic rocks in drill holes are classified into 
two chemical groups, four depositional processes, and four alter- 
ation types. Alteration of the volcanic rocks to predominantly 
zeolites, clay minerals, or silica is related to both stratigraphy and 
structure. Pre-volcanic structures are the CP thrust fault, a right- 
lateral fault zone that can be projected into the U12n area, and the 
Gold Meadows stock; Tertiary structures are depositional folds and 
predominantly normal faults. The right-lateral fault zone may have 
provided pre-existing planes of weakness during Tertiary deforma- 
tion that resulted in west-northwest to northwest normal faults in 
the U12n area in contrast to north-south to north-northeast faults 
north and south of the U12n area. Normal faults at tunnel level 
have displacements that range from less than 3 to 125 ft or more. 
The Tertiary volcanic rocks were deposited on a pre-Tertiary, 
steep-sided drainage system and formed depositional folds. The 
Rainier Mesa depositional syncline is the major structures in the 
U12n area in addition to the normal faults. Drill-hole data indicate 
that the axis of syncline in the volcanic rocks parallels the contact 
between quartzite in the upper plate and dolomite and limestone in 
the lower plate of the CP thrust fault. 29 refs., 6 figs., 10 tabs. 
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18942 (INS—839) Inflation induced by wormhole. Mi- 
dorikawa, Shoichi. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Aug 1990. 9p. Order Number DE91772205. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We examine the quantum tunneling in the theory of a complex 
scalar field with global U(1) symmetry minimally coupied to gravity. 
We find numerically that there exist wormhole solutions which con- 
nect universes of nonzero cosmological constant with those of 
asymptotically flat spacetime if the scalar potentials are sufficiently 
flat in the region of finite values of the scalar field. The solutions 
make it possible to produce the inflational universes even from the 
cold flat ones by quantum tunneling. (author). 


18943 (INS—851) Are super-hypernuclei found in cosmic 
rays?. Terazawa, Hidezumi. Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. Oct 1990. 12p. Order Number DE91772207. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In order to find whether the two events with the charge of Z=14 
and the mass number of A ~ 370 recently observed in cosmic rays 
are super-hypernuciei (or strange quark matter) as claimed, the 
charge-to-mass-number ratio (Z/A) of super-hypernuciei is investi- 
gated in the quark-shell model. Although a smail Z/A ratio is 
always preferable for super-hypernuclei, such a small ratio of 3-30 
may be realized as Z < ,/2/3A'/? if the nuciei are created sponta- 
neously from bulk strange quark matter due to the Coulomb 
attraction. (author). 


18944 (ITEP-—100-89) On the pulsar in remnant of super- 
nova 1987A. A new physics in submillisecond domain. 
Krivoruchenko, M.I. Gosudarstvenny; Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teoreticheskoj i 
Ehksperimental'noj Fiziki. 1989. 13p. Order Number DE91628562. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Recently Middleditch with colleagues reported on the observation 
of the pulsar in remnant of supernova 1987A with unusually small 
period P=0.508 ms. Limits on rotation rates of ordinary neutron 
stars with account taken of Bose-condensation of the most reliable 
lightest dibaryon resonance AN(2130) is obtained. The minimal ro- 
tation period of neutron stars is found to be (1.9-2.3) ms in the 
tensor interaction model of nuclear matter and (1.2-1.5) ms in the 
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Reid model. The rotation periods of quark stars are greater than 
(0.7-0.9) ms. 27 refs.; 2 figs. 


18945 (JINR-E-—2-89-565) On the temperature of the boson 
condensate evaporation and the baryon asymmetry of the 
universe in the Affleck-Dine scenario. Dolgov, A.D. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental’noj Fiziki); 
Kirilova, D.P. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 15p. Order Number 
DE91628611. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

An equilibrium system of bosonsand fermions with possible bo- 
son condensate is studied. The dependence of the equilibrium state 
characteristics on the values of the total energy and the baryon 
charge of the system is presented. Some cosmological applications 
of the considered thermodynamical problem are discussed. Particu- 
larly, in the Affleck-Dine baryogenesis mechanism the account of 
big chemical potentials and the presence of the boson condensate 
changes the estimates of the equilibrium plasma temperature and 
the baryon asymmetry of the Universe. 7 refs.; 3 figs. 


18946 (JINR-E-7-89-88) Analysis of the results of calibrat- 
ing meteoritic olivine crystals with 7°U nuclei at the Bevalac 
accelerator. Perelygin, V.P. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics); Stetsenko, S.G.; Craf- 
word, H.J.; Symons, T.M. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1989. 19p. Order Number 
DE91628619. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Z. Phys. 

The results are presented of calibrating the sensitivity of olivine 
crystals from meteorites by the 79°U nuclei produced at the Be- 
valac accelerator. The comparative studies of the spectra of the 
etchable track lengths due to the ®U nuclei and to “fossil” tracks 
in these olivines have shown that the group of the ~ 210um “fos- 
sil’ tracks observed in 1980 at the LNR, JINR is due to the galactic 
cosmic-ray nuclei of the Th-U group. The possible ways of the un- 
ambiguous identification of the group of the abnormally long tracks, 
340-360,um in length, from the cosmic-ray nuclei are discussed. 29 
refs.; 8 figs. 


18947 (LBL-30590) Preliminary estimates of core-collapse 
supernova rates from the Berkeley Automated Supernova 
Search. Pennypacker, C. (Lawrence Berkeley Lab., CA (USA)); 
Perimutter, S.; Muller, R.A.; Hamilton, N.; Smith, C.; Sasseen, T.; 
Carlson, S.; Marvin, H.; Wang, Li-Ping; Crawtord, F.; Trefters, R.; 
Bludman, S. Lawrence Berkeley Lab., CA (USA). Nov 1990. 8p. 
Sponsored by USDOE, Washington, DC (USA); National Science 
Foundation, Washington, DC (USA). DOE Contract AC03- 
76SF00098. (CONF-9011198-1: Supernova watch workshop, Los 
Angeles, CA (USA), 26 Nov - 1 dec 1990). Order Number 
DE91011824. Source: OSTI; NTIS; GPO Dep. 

Over the last few years, the Berkeley Automated Supernova 
Search has discovered 19 supernova. We present here preliminary 
measurements of supernova rates from a subset of these super- 
novae, which were found from a sample of well-monitored 
galaxies. Two effects are apparent: a surprising number of the su- 
pernovae are Type ic supernovae, and most (17 out of 19) of the 
supernovae are in late spiral galaxies. Less luminous supernovae 
may still be escaping our attention. If the Milky Way galaxy is a 
late spiral, the core-collapse supernova rate (i.e., for supernovae of 
types Il, Ib, and Ic) should be at least one supernova every 44 + 9 
years (assuming H = 75 km/sec/Mpc). A crude estimate of the core 
collapse supernova rate in Sc and Sbc galaxies within 5 Mpc 
would be one supernova every 7 years. These rates have impor- 
tant implications for the design of supernova neutrino, gamma-ray, 
and gravity-wave detectors. Plans have been developed to extend 
our search to a better site with more sensitivity to understand the 
true core-collapse supernova rate in nearby galaxies. 13 refs. 


18948 (UCRL-ID—106855) TOPAZ2D planetary boundary 
condition. Shapiro, A.B. Lawrence Livermore National Lab., CA 
(USA). Mar 1991. 13p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91011513. Source: OSTI; NTIS; GPO Dep. 
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TOPAZ2D is a general purpose transient nonlinear heat transfer 
code used to calculate the temperature response of 2-dimensional 
planar and axisymmetric bodies. A planetary boundary condition 
has been added to the code. TOPAZ2D with this boundary condi- 
tion can be used to calculate the transient ground surface 
temperature signature. The code allows for the introduction and 
arbitrary distribution of any number of above and below ground ob- 
jects. 10 refs., 1 fig. 


18949 (UCRL-ID—-106990) Plasma plumes tor tapping the 
electromotive torce of the solar wind. Hammer, J.H. Lawrence 
Livermore National Lab., CA (USA). 15 Apr 1991. 22p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
48. Order Number DE91011253. Source: OSTI; NTIS; GPO Dep. 
Highly-conducting plasma plumes ejected across the interplane- 
tary magnetic field are proposed as a technique for extracting 
electric power from the solar wind. Although the power density of 
the solar wind is very low (~10-° W/m?), plumes generated by 
plasma guns may be capable of extending thousands of kilometers 
to generate > 10 megawatts. Calculations indicate that the ex- 
tractable power is proportional to the mass ejection rate of the 
plume, with net power production possible when the plume velocity 
is sufficiently less than the solar wind Alfven velocity (+80 km/sec). 
Applications could include space propulsion outside of planetary 
magnetospheres and a lunar power station. 8 refs., 6 figs. 


18950 (UCRL-JC—106597) Weak interactions and presuper- 
nova evolution. Aufderheide, M.B. (Lawrence Livermore National 
Lab., CA (USA)). Lawrence Livermore National Lab., CA (USA). 19 
Feb 1991. 12p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48 ;FG02-88ER40388. (CONF- 
9101100—1: Workshop onstrong, weak, and electromagnetic 
interactions in nuclei and astrophysics, Livermore, CA (USA), 3-4 
Jan 1991). Order Number DE91011543. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The role of weak interactions, particularly electron capture and 
B- decay, in presupernova evolution is discussed. The present un- 
certainty in these rates is examined and the possibility of improving 
the situation is addressed. 12 refs., 4 figs. 


18951 (UCRL-JC—106880) Properties of planetary fluids at 
high shock pressures and temperatures. Nellis, W.J.; Mitchell, 
A.C.; Holmes, N.C.; McCandless, P.C. Lawrence Livermore Na- 
tional Lab., CA (USA). Mar 1991. 18p. Sponsored by National 
Aeronautics and Space Administration, Washington, DC. (USA). 
DOE Contract W-7405-ENG-48. Grant W16.180. (CONF-910196— 
1: 4. U.S. Japan seminar on high pressure research in mineral 
physics: applications to earth and planetary sciences, Ise (Japan), 
15-18 Jan 1991). Order Number DE91011195. Source: OSTI; 
NTIS; GPO Dep. 

Models of the interiors of Uranus and Neptune are discussed. 
Pressures and temperatures in the interiors can be achieved in 
representative constituent molecular fluids by shock compression. 
Experimental techniques are described and recent results for syn- 
thetic Uranus and hydrogen are discussed. 19 refs., 4 figs., 1 tab. 
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19192, 19228 


18952 (CEA-CONF—10131) PI-P correlations and A mee- 
surements in relativistic heavy ion collisions. L'Hote, D. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR). 
Dept. de Physique Nucleaire); Cavata, C.; Gosset, J.; Poitou, J.; 
Babinet, R.; Demoulins, M.; Lucas, B.; Terrien, Y.; Valette, O.; 
Lemaire, M.C.; Alard, J.P.; Augerat, J.; BastCEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Physique Nucleaire. 1990. 19p. (CONF-9006341-: CORINNE 
Workshop 90, Nantes (France), 27-30 Jun 1990). Order Number 
DE91773565. Source: OSTI; NTIS (US Sales Only). 


Observables related to pion-proton correlations measured in 
nucleus-nucleus collisions in the energy range of a few hundred 
MeV per nucleon are presented. A special emphasis is put on 
delta measurements and on pion flow studies using the Diogene 
detector. In what concerns delta measurements, the technique for 
background estimate and subtraction is discussed in detail. It is 
based on the assumption that the nucleon-pion pairs from the 
background are not correlated, while those emitted by deltas are 
correlated. The pion flow main trends are presented. Their determi- 
nation requires the measurement of a second type of baryon-pion 
correlations. They come from the fact that the momenta of the par- 
ticles measured in an event are correlated because each of them 
is correlated to the impact parameter vector. 


18953 (CEA-LNS-Ph-91-05) First measurement of Donon in 
antipp elastic scattering. Kunne, R.A. (Geneva Univ. (CH). Dept. 
de Physique Nuleaire et Corpusculaire); Heer, E.; Hess, R.; 
Lechanoine-Leluc, C.; Onel, Y.; Rapin, D.; Beard, C.!.; Bugg, D.V.; 
Edgington, J.A.; Hall, J.R.; Birsa, R.; Bradamante, F.; Dalla Torre- 
Coiautti, S.; Martin,.Laboratoire National Saturne - Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 1991. 12p. Or- 
der Number DE91773611. Source: OSTI; NTIS (US Sales Only). 

The depolarization parameter in antipp elastic scattering has 
been measured at LEAR for thirteen momenta between 679 and 
1550 MeV/c in the backward angular region. Striking disagreement 
with theoretical models is observed. 


18954 (DOE/ER/13429-6) Supersonic bare metal cluster 
beams: Technical progress report, February 10, 1990—April 1, 
1991. Smalley, R.E. Rice Univ., Houston, TX (USA). [1991]. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG05-85ER13429. Order Number DE91012161. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Progress continued this past year on two principal fronts in the 
study of bare metal clusters: photoelectron spectroscopy of mass 
selected negative ions, and surface chemisorption of cluster ions 
levitated in a superconducting magnet as monitored by fourier 
transform ion cyclotron resonance. 


18955 (DOE/ER/13960-3) New infrared photon absorption 
processes: Progress report, August 1, 1990—July 31, 1991. 
Bayfield, J.E. Pittsburgh Univ., PA (USA). Apr 1991. 5p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract FG02- 
88ER13960. Order Number DE91012285. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Recent ultrashort laser ionization experiments on multielectron 
atoms have generated great interest in the rapid Coulomb barrier 
suppression ionization mechanisms. Unfortunately, rigorous numer- 
ical and other theoretical approaches to an understanding of such 
experiments are difficult at present. This report discusses progress 
made on a laser barrier suppression ionization experiment on al- 
most one dimensional excited hydrogen atoms. The results of such 
experiments are amenable to quantum numerical calculations and 
should lead the way to theoretical understanding. 15 refs. 


18956 (EGG-M-91017) Measurement of thermal plasma jet 
temperature and velocity by laser light lineshape analysis. 
Snyder, S.C.; Reynolds, L.D. EG and G Idaho, Inc., idaho Falls, ID 
(USA). [1991]. 3p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC07-761D01570. (CONF-910711-1: 20. interna- 
tional conference on phenomena in ionized gases, Barga (Italy), 
8-12 Jul 1991). Order Number DE91010053. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Two important parameters of thermal plasma jets are kinetic or 
gas temperatures and flow velocity. Gas temperatures have been 
traditionally measured using emission spectroscopy, but this 
method depends on either the generally unrealistic assumption of 
the existence of local thermodynamic equilibrium (LTE) within the 
plasma, or the use of various non-LTE or partial LTE models to re- 
late the intensity of the emission lines to the gas temperature. 
Plasma jet velocities have been measured using laser Doppler ve- 
locimetry on particles injected into the plasma. However, this 
method is intrusive and it is not known how well the particle veloci- 
ties represent the gas velocity. Recently, plasma jet velocities have 
been measured from the Doppler shift of laser light scattered by 
the plasma. In this case, the Doppler shift was determined from the 
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difference in the transmission profile of a high resolution monochro- 
mator between red shifted and blue shifted scattered light. A direct 
approach to measuring localized temperatures and velocities is af- 
forded by high resolution scattered light lineshape measurements. 
The linewidth of laser light scattered by atoms and ions can be re- 
lated to the kinetic temperature without LTE assumptions, while a 
shift in the peak position relative to the incident laser lineshape 
yields the gas velocity. We report in this paper work underway to 
measure gas temperatures and velocities in an argon thermal 
plasma jet using high resolution lineshape analysis of scattered 
laser light. 


18957 (FIAS-R-200) Coupled channels in the distorted- 
wave representation. Bray, |.; McCarthy, |.E.; Mitroy, J.; 
Ratnavelu, K. Flinders Univ. of South Australia, Bedford Park (Aus- 
tralia). Inst. for Atomic Studies. Jan 1989. 34p. Order Number 
DE91626288. Source: OSTI; NTIS (US Sales Only); INIS. 

The scattering of electrons or positrons to discrete states of an 
atomic target is represented in momentum space by coupled inte- 
gral equations. By introducing a local central potential one may set 
up a distorted-wave representation for the integral equations, which 
can be solvied to arbitrary numerical accuracy by quadratures. The 
perturbative solutions of these equations are the commonly-used 
distorted-wave first and second Born approximations. The fully- 
coupled on-shell solution is the distorted-wave unitarized Born 
approximation. These approximations are tested for charged and 
uncharged targets. The. formalism for inclusion of configuration in- 
teraction in the target is described, making a complete theory for 
electron-atom scattering in a truncated channel space, which can 
be extended by optical potentials to a fully realistic situation. 19 
rets., 4 tabs., 2 figs. 


18958 (FIAS-R-202) The polychioromethanes - an experi- 
mental and theoretical investigation of their valence electronic 
structure. Grisogono, A.M.; Pascual, R.; Niessen, W. von; 
Weigold, E. Flinders Univ. of South Australia, Bedford Park (Aus- 
tralia). Inst. for Atomic Studies. Feb 1989. 62p. Sponsored by 
Australian Research Council, Canberra (Australia). Order Number 
DE91628179. Source: OSTI; NTIS (US Sales Only); INIS. 

The CH2Cl,, CHCiz, CCl, molecules have been studied using 
electron momentum spectroscopy (EMS). The measurements were 
pertormed at incident electron energies of 1000 and 1800eV, using 
symmetric noncoplanar kinematics. Binding energy spectra ranging 
up to 55eV were measured at out of plane azimuthal angles from 0 
deg to 30 deg., corresponding to target electron momenta from 
about 0.1-2.7 a.u. The separation energy spectra and electron 
momentum distributions obtained for the valence orbitals are com- 
pared with the results of Green's function calculations for the 
ionization energies and their corresponding pole strengths and the 
spherically averaged momentum distributions obtained from the 
self-consistent fied (SCF) molecular orbitals. In the outer valence 
region, there is a good agreement between the theoretical energy 
and the present separation energies as well as photoelectron spec- 
troscopic data, and between the present EMS results and theory 
for the pole strengths and the orbital momentum distributions. In 
the inner valence region the calculated SCF momentum distribu- 
tions are not consistent with the measured ones. The theoretical 
distributions are much narrower than the experimental ones, sug- 
gesting that these orbitals are physically more localized than 
predicted at the SCF level. 29 refs., 3 tabs., 23 figs. 


18959 (FIAS-R-207) Theoretical progress in electron-atom 
collisions. McCarthy, I.E. Flinders Univ. of South Australia, Bed- 
ford Park (Australia). Inst. for Atomic Studies. Nov 1989. 10p. Order 
Number DE91626289. Source: OSTI; NTIS (US Sales Only); INIS. 

The coupled-channels-opitcal method includes the effects of all 
reaction channels, described in terms of target eigenstates, on 
scattering to low-lying states. Higher channels are described by the 
optical potential, the implementation of which requires the 
distorted-wave Born approximation for the ionization continuum. 
This approximation gives a good account of larger differential cross 
sections for ionization. Examples of the use of the method for a hy- 
drogen target are compared with this experiment and with other 
non-perturbative methods. 20 refs., 1 tab., 2 figs. 
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18960 (FIAS-R-209) Investigation of the complete valence 
shell of tormic acid by electron momentum spectroscopy and 
Green’s function methods. Bharathi, S.M. (and others); Datta, 
S.K.; Grisogono, A.M. Flinders Univ. of South Australia, Bedford 
Park (Australia). Inst. for Atomic Studies. Dec 1989. 38p. Order 
Number DE91626267. Source: OSTI; NTIS (US Sales Only); INIS. 
The complete valence shell binding energy spectrum (8-50eV) of 
formic acid has been measured by electron momentum spec- 
troscopy at an incident energy of 1500eV plus binding energy. 
Manybody calculations of binding energies and pole strengths us- 
ing Green’s function methods and an self-consistent field (SCF) 
basis set have been carried out. Good agreement is found in the 
outer valence region between the measured and predicted pole 
strengths and binding energies and between the measured and the 
predicted spherically averaged SCF orbital momentum distribu- 
tions. An even better fit to the latter is provided by SCF 
wavefunctions calculated from a larger basis set, too large how- 
ever to be employed in the manybody calculation. In the inner 
valence region there are large discrepancies between the calcu- 
lated and observed distribution of ionization strengths of the 5a’ 
and 4a’ manifolds, indicating that the Green's function calculation 
in the analog-to-digital converters-ADC(3) approximation underesti- 
mates the extent to which these manifolds are split through 
correlation effects. Computed position and momentum density 
maps for each orbital of oriented formic acid molecules are dis- 
cussed in relation to the measured and calculated spherically 
averaged momentum distribution. 18 refs., 1 tab., 11 figs. 


18961  (FIAS-R-212) Convergence of an L?-approach in the 
coupled-channels optical potential method for e-H scattering. 
Bray, |.; Konovalov, D.A.; McCarthy, I.E. Flinders Univ. of South 
Australia, Bedford Park (Australia). Inst. for Atomic Studies. Aug 
1990. 14p. Order Number DE91626290. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An L? approach to the coupled-channels optical method is stud- 
ied. The investigation is done for electron-hydrogen elastic 
scattering at projectile energies of 30, 50, 100 and 200 eV. Weak 
coupling, free-particle Green's function and no exchange in 
Q-space are appoximations used to calculate the polarization po- 
tential. This model problem is solved exactly using actual hydrogen 
discrete and continuum functions. The convergence of an L? ap- 
proach with the Laguerre basis to the exact result is investigated. It 
is found that a basis of 10 Laguerre functions is sufficient for con- 
vergence: of approximately 5% in the polarization potential matrix 
elements and 2% in the differential cross sections for non-large an- 
gles. The convergence is faster for smaller energies. In general, the 
convergence to the exact result is slow. 12 refs., 2 tabs., 2 figs. 


18962 (IAE-4799-12) Stability of conversion spectra at 
electron orbits of ionic core M shell during configuration vari- 
ations of valent zone of atomic shell (region Z=40-60) 
(Conversion method of investigation of electronic structure). 
Grechukhin, D.P.; Soldatov, A.A.; Vsevolodov, M.M. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1989. 17p. (in Russian). Order 
Number DE91626268. Source: OSTI; NTIS (US Sales Only); INIS. 

Changes in the spectrum of the M1,M2,M3,E1,E2,E3,E4 mutti- 
pole conversion in variations of populations of atom valence zone 
orbits have been studied in the scheme of isolated atom for the 
‘9’0™Nb, "Ru, 11°™Ag, '42mPy isomers suggested for use in the 
conversion method routine in terms of the Hartree-Fock-Slater 
method. The fact of small values (<0.6%) of the intensities of the 
conversion lines on the M-shell orbits for all multipoles, considered 
has been established even for the cases of unreally large varia- 
tions of the 4d- and 4f-orbit populations. In these variations (nine 
configurations in each atom) all orbits of the M-shell (with an accu- 
racy better than 0.5 eV) have the same ‘chemical shift’ of energies 
of electron removal i.e. all electron conversion lines on the M-shell 
orbits with constant intensities (the accuracy better than 0.6%) are 
subject to ‘common’ shidt as a whole by the scale of chemical en- 
ergies of electrons. 11 refs.; 3 figs.; 4 tabs. 


18963 (JINR-R-13-89-390) Pulse explosion ion beam 
source with one pulse regime supply for surtace modification 
of materials. Korenev, S.A. Joint Inst. for Nuclear Research, 





Dubna (USSR). Lab. of Nuclear Problems. 1989. 4p. (in Russian). 
Order Number DE91628215. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to the Org. Com. of the 3-rd Intern. Conf. Energy 
Pulse and Particle Beam Modification of Materials: Dresden, DDR, 
Sep 1989. 

A variant of explosion ion beam source with one positive pulse 
supply for surface modification of materials is described. lon source 
consists of vacuum diode and pulse generator Arcadiev-Marx type. 
Residual gas pressure was p~5x10~-> torr in the diode. The sort of 
ions was fixed by materials initiator anode plasma. The produce 
carbon ions a carbon-fibrous initiator is used for niobium and 
titanium-niobium-titanium cable with picking copper matrix. The 
ions density current regulation is realized by by change of diode 
gap in the correspondence with Child-Langmuir law. For carbon 
ions the current density is j~6A/cm* for voltage U~100kV and 
j~32A/cm? for voltage U~300 kV. 7 refs.; 1 fig. 


18964 (KAERI/RR—-830/89) Studies on laser atomic spec- 
troscopy. Lee, Jong Min (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)); Ohr, Young Gie; Cha, Byung Heon. 
Korea Atomic Energy Research Inst., Daeduk (Republic of Korea). 
Jan 1990. 145p. (in Korean). Order Number DE91628172. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Laser atomic spectroscopy has been studied both theoretically 
and experimentally. In the theoretical parts, the energy levels and 
the transition probabilities of Hg atom were calculated by using 
MCDF (Multi-Configuration Dirac-Fork) code which considered the 
relativistic effect of electrons in Hg atom. Also, theoretical studies 
on the interactions between atom and atom or between atom and 
photon, and collisional dynamics have been carried out. In the ex- 
perimental parts, the equipments used in the first year (1988) such 
as a Q-switched Nd:YAG laser, a high power tunable dye laser, a 
vacuum system, an ionization cell, and an ion current detection 
system have been improved in order to execute resonant multipho- 
ton ionization (RMPI) efficiently. The RMPI characteristics in Hg 
atoms have been measured and analyzed. AC stark shifts, 
linewidth changes, and nonlinearity for the four photon resonant 
five photon ionization (4+1) and the two photon resonant three 
photon ionization (2+1) processes are observed, and autoionization 
level was detected by the double resonant process which was 
caused by the AC stark shift in the (4+1) process. Using those re- 
sults, we have estimated the optimum conditions to ionize atoms 
efficiently. (author). 


18965 (KAERVRR-899/90) Development of laser atomic 
spectroscopic technology. Lee, Jong Min (Korea Atomic Energy 
Research Inst., Daeduk (Republic of Korea)); Ohr, Young Gie; Cha, 
Hyung Ki. Korea Atomic Energy Research Inst., Daeduk (Republic 
of Korea). Jun 1990. 229p. (in Korean). Order Number 
DE91628181. Source: OSTI; NTIS (US Sales Only); INIS. 

Some preliminary results on the resonant ionization spectroscopy 
for Na and Pb atoms are presents both in theory and in experi- 
ment. A single color multiphoton ionization process is theoretically 
analysed in detail, for the resonant and non-resonant cases, and 
several parameters determining the overall ionization rate are sum- 
marized. In particular, the AC stark shift, the line width and the 
non-linear coefficient of ionization rate are recalculated using the 
perturbation theory in resolvent approach. On the other hand, the 
fundamental equipments for spectroscopic experiments have been 
designed and manufactured, which include a Nd:YAG laser, a GIM- 
type dye laser, a vacuum system ionization cells, a heat pipe oven, 
and an ion current measuring system. The characteristics of the 
above equipments have also been examined. Using the spectro- 
scopic data available, several ionization schemes are considered 
and the relative merits for ionization have been discussed. More- 
over, the effects due to the buffer gas pressure, laser intensity, 
vapor density and electrode voltage have been investigated in de- 
tail. The experiments will be extended to multi-color processes with 
several resonances, and the ultimate goal is to develop a ultrasen- 
Sitive analytical method for pollutive heavy metal atoms using the 
resonant ionization spectroscopy. (author). 


18966 (KAERI/RR-900/90) Development of laser spectro- 
scopic technology in nuclear industries. Lee, Jong Min (Korea 
Advanced Energy Research Inst., Daeduk (Republic of Korea)); 
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Ohr, Young Gie; Cha, Byung Heon. Korea Atomic Energy Re- 
search Inst., Daeduk (Republic of Korea). Jun 1990. 250p. (in 
Korean). Order Number DE91628182. Source: OST; NTIS (US 
Sales Only); INIS. 

We took mercury atoms as a sample to corroborate the selective 
photoionzation process and measured various parameters relavant 
to the process. The spectroscopic data for mercury atoms accumu- 
lated so far have been analyzed and systemized. Tunable dye 
laser system having ultra-narrow linewidth, vacuum system, ion 
measuring system, and TOF (time of flight) mass spectrometer 
have been constructed, and their charateristics have been exam- 
ined. The atomic energy levels and lifetimes have been measured 
by the fluorescence experiments and, via the photoionization ex- 
periments, various atomic parameters including AC stark shifts and 
line broadening have been measured. Collisional effects and co- 
herence effect of laser light have been investigated. To calculate 
the bound-continuum transition probabilities, we improved the exist- 
ing MCDF code. Moreover, the effects of atomic mass difference 
on the energy spectrum are considered and the requirements for 
the selective photoionization has been disscussed. We'll continue 
the effort to obtain the optimum ionization route for mercury atoms. 
(author). 


18967 (LBL-30541) Spectroscopic measurement of H(1S) 
and H2(v",J”’) in an H- ion source plasma. Stutzin, G.C. 
Lawrence Berkeley Lab., CA (USA). Aug 1990. 280p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC03-76SF00098. 
Order Number DE91011879. Source: OSTI; NTIS; INIS; GPO Dep. 

Low pressure Hz discharges have been used for some time as 
sources of H~ ions. These discharges contain many different 
species of particles which interact with each other and with the 
walls of the discharge chamber. Models exist that predict the popu- 
lations of the various species for given macroscopic discharge 
parameters. However, many of the cross sections and wall cat- 
alyzation coefficients are unknown or somewhat uncertain. 
Therefore, it is of interest to measure the populations of as many 
of these species as possible, in order to determine the validity of 
the models. These models predict that H~ is created predomi- 
nantly by the two-step process of vibrational excitation of hydrogen 
molecules followed by dissociative attachment of slow electrons to 
these vibrationally-excited hydrogen molecules. Many different colli- 
sional processes must be included in the models to explain the 
dependence of the various populations upon macroscopic parame- 
ters. This work presents results of spectroscopic measurements of 
the density and translational temperature of hydrogen atoms and of 
specific rotationally- and vibrationally-excited states of electronic 
ground-state Ho, in a discharge optimized for H~ production, as 
well as conventional measurements of the various charged species 
within the plasma. The spectroscopic measurements are performed 
directly by narrowband, single-photon absorption in the vacuum ul- 
traviolet. 


18968 (LYCEN-8939) The 7F, -> 5D. Two-photon transi- 
tion: a test of theoretical models. Kibler, M. (Lyon-1 Univ., 69 - 
Villeurbanne (FR). Inst. de Physique Nucleaire); Gacon, J.C.; 
Jacquier, B.; Marcerou, J.F.; Bouazaoui, M. Lyon-1 Univ., 69 - 
Villeurbanne (France). Inst. de Physique Nucleaire. Sep 1989. 6p. 
Order Number DE91781434. Source: OSTI; NTIS (US Sales Only). 

Measurements of the polarization dependence of the 7Fp -> *Dp 
two-photon transition for the Sm** ion in BaCIF are reported. The 
standard second-order Axe theory is shown to fail in interpreting 
the obtained data. A phenomenological approach taking account of 
higher-order contributions is then followed. It turns out to reproduce 
the experimental results in a very satisfactory way. It is pointed out 
that the scalar term responsible for the isotropic contribution to the 
7Fy -> 5Dp two-photon transition intensity is not the only one to be 
operative in this material. 


18969 Apparatus for monitoring x-ray beam alignment. 
Steinmeyer, P.A. To Dept. of Energy. 12 Sep 1989. USA Patent 
patent application 7-406,003. 14p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC04-76DP03533. Order Number 
DE91011595. Source: OST!; NTIS; GPO Dep. 

A self-contained, hand-held apparatus is provided for monitoring 
alignment of an x-ray beam in an instrument employing an x-ray 
source. The apparatus includes a transducer assembly containing a 
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photoresistor for providing a range of electrical signals responsive 
to a range of x-ray beam intensities from the x-ray beam being 
aligned. A circuit, powered by a 7.5 VDC power supply and con- 
taining an audio frequency pulse generator whose frequency varies 
with the resistance of the photoresistor, is provided for generating 
a range of audible sounds. A portion of the audible range corre- 
sponds to low x-ray beam intensity. Another portion of the audible 
range corresponds to high x-ray beam intensity. The transducer 
assembly may include an a photoresistor, a thin layer of x-ray fluo- 
rescent material, and a filter layer transparent to x-rays but opaque 
to visible light. X-rays from the beam undergoing alignment pene- 
trate the filter layer and excite the layer of fluorescent material. The 
light emitted from the fluorescent material alters the resistance of 
the photoresistor which is in the electrical circuit including the audio 
pulse generator and a speaker. In employing the apparatus, the x- 
ray beam is aligned to a complete alignment by adjusting the x-ray 
beam to produce an audible sound of the maximum frequency. 


18970 High brilliance negative ion and neutral beam source. 
Compton, R.N. To Dept. of Energy. 3 Jan 1990. USA Patent patent 
application 7-460,464. 13p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC05-840R21400. Order Number 
DE91011698. Source: OSTI; NTIS; GPO Dep. 

A high brilliance mass selected (Z-selected) negative ion and 
neutral beam source having good energy resolution. The source is 
based upon laser resonance ionization of atoms or molecules in a 
small gaseous medium followed by charge exchange through an 
alkali oven. The source is capable of producing microampere 
beams of an extremely wide variety of negative ions, and mil- 
liampere beams when operated in the pulsed mode. 


18971 (PSC-10) Vp x B acceleration of electrons by 
phased Gaussian laser beams. Sugihara, Ryo. Nagoya Univ. 
(Japan). Plasma Science Center. Sep 1990. 16p. Order Number 
DE91772179. Source: OSTI; NT!S (US Sales Only); INIS. 

A system of phased mutti-laser beams can construct an effective 
slow wave which traps and accelerates electrons if an external 
magnetic field is applied so as to obey the V, x B acceleration 
principle. The shape of an individual laser beam is chosen to be 
Gaussian in one dimension and the wave field is assumed to be 
linearly polarized. The beam divergence accompanied by the 
Gaussian beam is also taken into account. A necessary condition 
for the electron trapping is obtained. Acceleration of the electron 
satisfying the condition is continuous and subsequently arbitrarily 
large energy is theoretically possible. (author). 


18972 (UCRL-CR-105952) Effects of electric microfields on 
argon dielectronic satellite spectra in laser-produced plasmas. 
Woltz, L.A. (National Inst. of Standards and Technology, Gaithers- 
burg, MD (USA). Atomic and Plasma Radiation Div.); Jacobs, V.L.; 
Hooper, C.F. Jr.; Mancini, R.C. Lawrence Livermore National Lab.., 
CA (USA). Jan 1991. 21p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91011445. Source: OSTI; NTIS; GPO Dep. 

Theoretical spectral-line profiles have been obtained for dielec- 
tronic satellite transitions in helium-like and lithium-like argon ions. 
Particular emphasis has been given to the systematic and 
self-consistent incorporation of the non-LTE autoionizing-level pop- 
ulations, together with the line broadening effects, which are due to 
autoionization processes, radiative transitions, electron collisions, 
and the action of the plasma ion-produced electric microfields. An 
investigation has been carried out of the effects of the plasma 
electric microfiekds on predicted dielectronic satellite line-intensity 
ratios, and a discussion is presented on the consequences of the 
electric microfield effects for the spectroscopic determination of ba- 
sic physical properties in laser-produced plasmas. 12 refs., 6 figs. 


18973 (UCRL-JC—105066) Analysis of time- and space- 
resolved Ne-, Ne-, and F-like emission from a laser-produced 
bromine plasma. Goldstein, W.H. (Lawrence Livermore National 
Lab., CA (USA)); Young, B.K.F.; Osterheld, A.L.; Stewart, R.E.; 
Walling, R.S.; Bar-Shalom, A.; Klapisch, M. Lawrence Livermore 
National Lab., CA (USA). 16 Jan 1991. 8p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9010298—10: International workshop on radiative properties of hot 
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dense matter, Sarasota, FL (USA), 22-26 Oct 1990). Order Num- 
ber DE91011523. Source: OST; NTIS; INIS; GPO Dep. 

Advances in the efficiency and accuracy of computational atomic 
physics and collisional radiative modeling promise to place the 
analysis and diagnostic application of L-shell emission on a par 
with the simpler K-shell regime. Coincident improvements in spec- 
troscopic plasma measurements yield optically thin emission 
spectra from small, homogeneous regions of plasma, localized 
both in space and time. Together, these developments can 
severely test models for high-density, high-temperature plasma for- 
mation and evolution, and non-LTE atomic kinetics. In this paper 
we present highly resolved measurements of n=3 to n=2 X-ray line 
emission from a laser-produced bromine micro-dot plasma. The 
emission is both space- and time-resolved, allowing us to apply 
simple, steady-state, O-dimensional spectroscopic models to the 
analysis. These relativistic, multi-configurational, distorted wave 
collisional-radiative models were created using the HULLAC atomic 
physics package. Using these models, we have analyzed the 
F-like, Ne-like and Na-like (satellite) spectra with respect to temper- 
ature, density and charge-state distribution. This procedure leads 
to a full characterization of the plasma conditions. 9 refs., 3 figs. 


18974 (UCRL-JC—105070) Plasma spectroscopy simule- 
tions with the ALTAIR code. Castor, J.l. (Lawrence Livermore 
National Lab., CA (USA)); Dykema, P.G.; Klein, R.I.; Back, C.A. 
Lawrence Livermore National Lab., CA (USA). Jan 1991. 8p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-9010298-9: International workshop on 
radiative properties of hot dense matter, Sarasota, FL (USA), 22- 
26 Oct 1990). Order Number DE91011201. Source: OSTI; NTIS; 
GPO Dep. 

The non-LTE radiation transport and atomic kinetics code AL- 
TAIR is described, with emphasis on the version that treats 1-D 
slab geometry. The methods used in the code are summarized, 
and the code’s capabilities are listed. As an illustration of the appli- 
cation of ALTAIR to the analysis of laboratory plasma spectroscopy 
experiments, some of the results from a simulation of a resonance 
x-ray photopumping experiment will be shown. 10 refs., 4 figs. 


18975 (UCRL-JC—106328) Semiclassical calculation of two- 
photon rates. More, R. (Lawrence Livermore National Lab., CA 
(USA)); Rose, S. Lawrence Livermore National Lab., CA (USA). 
[1990]. 8p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-9010298—11: International work- 
shop on radiative properties of hot dense matter, Sarasota, FL 
(USA), 22-26 Oct 1990). Order Number DE91011959. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Two-photon absorption and emission processes make small con- 
tributions to the radiative rates in a hot plasma. In this paper these 
rates are calculated as a test of a new semiclassical method. The 
results agree closely with quantum calculations. 9 refs., 1 fig., 2 
tabs. 


18976 (UCRL-JC—106473) lonization induced frequency 
shifts in subpicosecond laser pulses. Penetrante, B.M.; Bards- 
ley, J.N. Lawrence Livermore National Lab., CA (USA). 1 Feb 1991. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. (CONF-910711-3: 20. international conference 
on phenomena in ionized gases, Barga (Italy), 8-12 Jul 1991). Or- 
der Number DE91010472. Source: OSTI; NTIS; GPO Dep. 

In this paper we use a 1-D electromagnetic plasma simulation 
code to provide a more rigorous study of ionization-induced fre- 
quency shifts in subpicosecond laser pulses. The objectives are (1) 
to calculate the relative contributions of field ionization and electron- 
impact ionization, (2) to study the effect of Coulomb collisions, (3) 
to test the validity of the Drude model, and (4) to check the sensi- 
tivity of the frequency shift and the spectral broadening to the laser 
parameters and to the properties of the ionized gas. 9 refs., 8 figs. 


18977 


(UCRL-JC—106962) lon yields from strong optical 
field ionization experiments using 100 femtosecond laser 
pulses. Fittinghoff, D.N.; Bolton, P.R.; Chang, B.; Van Woerkom, 
L.D.; White, W.E. Lawrence Livermore National Lab., CA (USA). 
24 Jan 1991. 9p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-910123-23: OE/LASE '91: 





4th Society of Photo-Optical Instrumentation Engineers (SPIE) in- 
ternational symposium, Los Angeles, CA (USA), 20-25 Jan 1991). 
Order Number DE91011200. Source: OST]; NTIS; GPO Dep. 

The ultra-fast ionization of argon, krypton and xenon by intense 
ultra-short laser pulses is studied. Intensities in the range 10’ to 
10'© Wicm? at a wavelength of 616 nm are provided by a colliding 
pulse mode-locked dye laser system. To date, ion yields have been 
monitored using a 1 meter time-of-flight spectrometer. Intensity de- 
pendent photoelectron signals are deduced from ion data. In an 
ultra-fast strong field environment, ionization times can be less than 
an optical period, affording a better distinction between a field ion- 
ization picture and a multiphoton ionization picture. For most cases 
that we study, Keldysh parameters are below 1, indicating that we 
are in a field ionization regime. As a laser system under develop- 
ment progresses towards the design goal of 1 joule per 100 
femtosecond pulse, we will extend these investigations to peak in- 
tensities of order 10'® to 10'® Watts/cm?. 18 refs., 2 figs., 1 tabs. 
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18978 (ANL/CP—72220) On the parallelization of an adap- 
tive multigrid algorithm for a class of flow problems. 
Thompson, C.P. (Bergen Scientific Centre (Norway)); Cowell, W.R.; 
Leaf, G.K. Argonne National Lab., IL (USA). [1991]. 19p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
W-31109-ENG-38. (CONF-9103161-—1: 5. Copper Mountain conter- 
ence on multigrid methods and multigrid short course, Copper 
Mountain, CO (USA), 31 Mar - 5 apr 1991). Order Number 
DE91010795. Source: OSTI; NTIS; GPO Dep. 

The authors describe the parallelization of an adaptive multigrid 
code that solves the steady, laminar, incompressible Navier-Stokes 
equations. Parallelism was achieved as loop concurrency on a 
shared-memory multiprocessor. Analysis of the code for paral- 
lelism, in particular the location of data dependencies that inhibit 
parallelism, was aided by the use of the software tool VecPar-77. 
They propose a model of loop-based paraliel computation that en- 
ables them to define the relationship among the notions of 
speed-up, extent of parallelization, and problem size. They present 
speedup results obtained on a Sequent Symmetry and use the 
model to interpret them. 4 refs., 6 figs., 1 tab. 


18979 (LA-UR-91-1158) Laser-based diagnostics for con- 
densation in laser-ablated copper plasmas. Sappey, A.D.; 
Gamble, T.K. Los Alamos National Lab., NM (USA). [1991]. 13p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910651-7: 10. AIAA computational fluid 
dynamics conference in conjunction with the 22nd AIAA fluid dy- 
namics, plasma dynamics and lasers conference and the 26th AIlA 
thermophysics conference, Honolulu, Hi (USA), 24-26 Jun 1991). 
Source: OSTI; American Institute of Aeronautics and Astronautics, 
370 L ’Enfant Promenade, S.W., Washington, DC 20024. 

We are investigating the thermodynamic conditions under which 
condensation occurs in laser-ablated copper plasma plumes. The 
plasma is created by XeCl excimer laser ablation (308 nm, 350 
mJ/pulse) at power densities from 500-1000 MW/cm?. The atomic 
vapor expands rapidly into backing pressures of helium ranging 
from 0-50 torr. The backing gas serves to slow the vapor before it 
rarefies and provides a third body to stabilize collision complexes 
between vapor atoms to produce small cluster species. The forma- 
tion of these small clusters is indicative of the onset of 
condensation, a process which, under the proper conditions, even- 
tually forms macroscopic particulate in the plume. We use 
laser-induced fluorescence (LIF) to probe both atomic copper and 
the copper dimer molecule, Cuz. Velocities of atomic Cu have been 
obtained by a time-of-flight method under varying conditions of 
backing gas pressure. At low pressure (10 mtorr), the atomic Cu 
velocity peaks at approximately 2 x 10° cm/s. Excitation scans of 
the Cuz A — X (0,0) and (1,1) bands yield both a rotational 
temperature and a vibrational temperature. Direct laser beam ab- 
sorption is used to determine the number density of atomic copper. 
Rayleigh scattering from particulate is easily observable under con- 
ditions favorable to particulate production. The Cu. LIF and 
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Rayleigh-scattered signals disappear instantaneously in the ab- 
sence of the ablation laser pulse indicating that the particulate is 
formed during a single laser shot. 10 refs., 9 figs. 


18980 (LBL—30487) Three dimensional vortex methods for 
the analysis of wave propagation on vortex filaments. Qi, An- 
min. Lawrence Berkeley Lab., CA (USA). Mar 1991. 100p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. Order Number DE91011868. Source: OSTI; 
NTIS; GPO Dep. 

Three-dimensional vortex filament methods for unbounded, un- 
steady, inviscid, incompressible flow and a vortex tube stretching 
simulation with the vortex filament methods are studied in this the- 
sis. We try to understand vortex tube stretching from the study of 
wave propagation along a vortex tube by the self-induced velocity. 
Vortex filament methods are a proper numerical tool for this study. 
Therefore, we will focus our atiention on vortex filament methods. 
The effects of numerical parameters, the choices of core functions, 
and numerical methods for solving the time evolution ordinary dif- 
ferential equation on accuracy and stability of the vortex filament 
methods are investigated in order to distinguish physical vortex 
stretching from the stretching caused by numericai instability. We 
also examine the conserved quantities such as kinetic energy, lin- 
ear impulse, and total vorticity for various numerical parameters, 
core functions, and time integration methods. 72 refs., 25 figs., 7 
tabs. 


18981 (SAND-90-2689C) Calculations of the drag on linear 
chain agglomerates. Geller, A.S. (Sandia National Labs., Albu- 
querque, NM (USA)); Mondy, L.A.; Rader, D.J.; Ingber, M.S. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 13p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910739—-12: ASME/AIChE/ANS national 
heat transfer conference, Minneapolis, MN (USA), 26-31 Jul 1991). 
Order Number DE91011222. Source: OSTI; NTIS; GPO Dep. 

Two analytical methods are applied to the problem of a linear 
chain of prolate spheroids translating through a quiescent fluid. 
The methods take advantage of the linearity of the problem by us- 
ing superposition of a general solution for the flow generated by a 
point force in the fluid to satisfy the boundary conditions. The first 
method, slender body theory, produces an analytic result valid for 
cases of large aspect ratio particles. This solution indicates that the 
proper scaling for the drag on a chain agglomerate is the product 
of the length and the inverse logarithm of the aspect ratio. The 
other technique employed here, the boundary integral method, 
results in a system of integral equations which were solved numeri- 
cally. These numerical results are accurate for chains of any 
aspect ratio and show good agreement with experimental data on 
straight chains. We are currently applying the boundary integral 
method to more complex geometries. 16 refs., 4 figs. 


18982 (SAND-91-0160C) Benchmark study between FIDAP 
and a cellular automata code. Akau, R.L.; Stockman, H.W. San- 
dia National Labs., Albuquerque, NM (USA). [1991]. 34p. 

ored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-9104202—4: 4. FIDAP users confer- 
ence, Evanston, IL (USA), 14-16 Apr 1991). Order Number 
DE91011224. Source: OSTI; NTIS; GPO Dep. 

A fluid flow benchmark exercise was conducted to compare 
results between a cellular automata code and FIDAP. Cellular au- 
tomata codes are free from gridding constraints, and are generally 
used to model slow (Reynolds number = 1) flows around complex 
solid obstacles. However, the accuracy of cellular automata codes 
at higher Reynolds numbers, where inertial terms are significant, is 
not well-documented. In order to validate the cellular automata 
code, two fluids problems were investigated. For both problems, 
flow was assumed to be laminar, two-dimensional, isothermal, 
incompressible and periodic. Results showed that the cellular au- 
tomata code simulated the overall behavior of the flow field. 7 refs., 
12 figs. 


18983 (SAND-91-0841C) Hydrocode development on the 
Connection Machine. Fang, H.E. (Sandia National Labs., Albu- 
querque, NM (USA)); Robinson, A.C.; Cho, Kah-Song. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO4-76DP00789. 
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(CONF-910326-2: SIAM conference on supercomputing, Houston, 
TX (USA), 22-24 Mar 1991). Order Number DE91011235. Source: 
OSTI; NTIS; GPO Dep. 

Large two- and three-dimensional simulations of shock wave 
physics problems constitute a major expense in ongoing research 
efforts at Sandia National Laboratories. Massively parallel comput- 
ing may provide a solution. A simplified version of the production 
hydrocode CTH, in current use at Sandia National Laboratories, 
has been successfully developed for the Connection Machine. The 
parallel version, named PCTH, solves problems in multi-fluid shock 
wave physics. The development of the Connection Machine code 
is described and initial performance statistics are presented. These 
are compared with similar results for the CRAY Y-MP and 
nCUBE2. 7 refs., 3 figs., 1 tab. 


18984 (SAND-91-0878C) A parabolized Navier-Stokes 
analysis of wake/boundary-layer flow along a cable i tow. Bar- 
nette, D.W. Sandia National Labs., Albuquerque, NM (USA). [1991]. 
11p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC04-76DP00789. (CONF-910651—6: 10. AIAA computational fluid 
dynamics conference in conjunction with the 22nd AIAA fluid dy- 
namics, plasma dynamics and lasers conference and the 26th AIllA 


thermophysics conference, Honolulu, HI (USA), 24-26 Jun 1991). 


Order Number DE91011497. Source: OSTI; NTIS; GPO Dep. 

A parabolized Navier-Stokes. analysis ‘of a turbulent, compress- 
ible, wake/boundary-layer flow field for a cable in tow is discussed. 
It is assumed that the cable is being towed by a missile-like config- 
uration whose total drag coefficient is known. The cable is assumed 
to be perfectly aligned with the missile axis and is subjected to its 
wake. Modeled in the analysis is the far wake behind the missile, 
coupled with the turbulent boundary layer growth along the cable. 
An analytical starting solution for a parabolized Navier-Stokes code 
is presented. The starting solution is applicable downstream of the 
towing body’s near wake and, therefore, circumvents the complex 
task of computing the towing body’s flow field. An algebraic wake/ 
boundary-layer turbulence model is used to simulate turbulent flow 
in both the decaying wake and growing boundary layer along the 
cable. Results are presented for a towing-body freestream Mach 
number of 5 and a Reynolds number of 36.0 x 10° per ft at select 
distances along a thin cable. 18 refs., 7 figs., 2 tabs. 


18985 (SAND-91-0884C) Effect of the grid system on heat 
transfer computations for high speed flows. Hoffmann, K.A. 
(Wichita State Univ., KS (USA). Dept. of Aerospace Engineering); 
Siddiqui, M.S.; Rutledge, W.H. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. Order 
Number DE91010874. Source: OSTI; NTIS; GPO Dep. 

Difficulties in the accurate heat transfer computation of high 
speed, blunt body flows have been encountered by numerous re- 
searchers. The primary reason for these difficulties has been 
shown to be the grid dependency of the wall flux quantities. Obvi- 
ously, the accuracy of the computed heat fluxes will, to a certain 
extent, depend on the particular numerical scheme employed. This 
article will be limited to the investigation of the flux vector splitting 
technique. An attempt has been made to develop procedures 
which will provide guidelines for selecting appropriate grid systems 
and, in particular, the grid line distribution near the surface for ac- 
curate heat transfer computations. The results have clearly shown 
the dependency of the heat flux quantities on the grid system. In 
addition, it is shown that changes in flow Mach number and/or 
Reynolds number may require further refinement of the grid sys- 
tem. 11 refs., 8 figs. 


18986 (SAND-91-0885C) Grid sensitivity in low Reynolds 
number hypersonic continuum flows. Rutledge, W.H. (Sandia 
National Labs., Albuquerque, NM (USA)); Hoffmann, K.A. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 14p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-9106175-1: 3. international conference on 
numerical grid generation in computational fluid dynamics and re- 
lated fields, Barcelona (Spain), 3 Jun 1991). Order Number 
DE91010875. Source: OSTI; NTIS; GPO Dep. 

A computational scheme is presented to solve the unsteady 
Navier-Stokes equations over a blunt body at high altitude, high 
Mach number atmospheric reentry flow conditions. This continuum 
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approach is directed to low Reynolds/low density hypersonic flows 
by accounting for non-zero bulk viscosity effects in near frozen flow 
conditions. A significant difference from previous studies is the in- 
clusion of the capability to model non-zero bulk viscosity effects. 
The grid definition for these low Reynolds number, viscous domi- 
nated flow fields is especially important in terms of numerical 
stability and accurate heat transfer solutions. 11 refs., 15 figs. 


18987 (UCRL-ID—107093) Validation of the dynamic de- 
tailed configuration package (DDP) Code. Dunning, M.; Cerjan, 
C.; Vitello, P. Lawrence Livermore National Lab., CA (USA). Feb 
1991. 60p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. Order Number DE91012108. Source: 
OSTI; NTIS; GPO Dep. 

The 1-D Dynamic Detailed configuration Package (DDP) hydro- 
dynamics code has been validated by comparing calculated and 
analytic solutions to standard test problems. Each of the test prob- 
lems was designed to isolate a particular physical process and 
examine the capability of DDP to reproduce analytic solutions. Test 
problems were run to examine: the thermal equilibration between 
electrons and ions at different initial temperatures; the equations of 
motion soluton using five different shock and rarefaction problems; 
thermal conduction problems in cylindrical and spherical geome- 
tries; and the atomic physics package. The DDP code successfully 
reproducéd the expected solution for each of the test problems. 
Each test problem is described in detail and the DDP and ex- 
pected results are qualitatively and quantitatively compared. 13 
refs., 40 figs. 


18988 (UCRL-ID-107128) The LUVD11 large eddy simula- 
tion model. Cloutman, L.D. Lawrence Livermore National Lab., CA 
(USA). 15 Apr 1991. 24p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91012107. Source: OSTI; NTIS; GPO Dep. 

We summarize a model of subgrid-scale (SGS) turbulent motions 
and mixing that may be used to perform large eddy simulations 
(LES) in a general-purpose hydrodynamics program. This approach 
splits the fluid motions into a mean flow and a turbulent compo- 
nent. We then derive equations for the mean flow and for 
functionals of the turbulent component using a standard filter func- 
tion technique. This model introduces a single transport equation 
for the turbulence kinetic energy density, and the required closure 
approximations are presented. Preliminary numerical solutions are 
providing an encouraging degree of agreement with experimental 
data. 35 refs., 2 tabs. 


18989 (UCRL-JC—105183-Rev.1) Numerical simulation of a 
viscous vortex ring interaction with a density interface: Revi- 
sion 1. Marcus, D.L.; Bell, J.B. Lawrence Livermore National Lab., 
CA (USA). [1991]. 12p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-910651-2-Rev.1: 
10. AIAA computational fluid dynamics conference in conjunction 
with the 22nd AIAA fluid dynamics, plasma dynamics and lasers 
conference and the 26th AIlA thermophysics conference, Honolulu, 
Hi (USA), 24-26 Jun 1991). Order Number DE91011532. Source: 
OSTI; NTIS; GPO Dep. 

The incompressible Navier-Stokes equations are solved for the 
interaction of a vortex ring with a density interface. Axisymmetric 
and three-dimensional calculations are performed for a range of in- 
terface strengths, for both Boussinesq and finite-amplitude density 
jumps. Secondary and tertiary ring formation, vortex rebound, and 
backflow jets are some of the features observed in the interactions. 
20 refs., 7 figs., 1 tab. 


18990 (UCRL-JC—105251) Conservative front-tracking for 
inviscid compressible flow. Bell, J.B. (Lawrence Livermore Na- 
tional Lab., CA (USA)); Welcome, M.L.; Colella, P. Lawrence 
Livermore National Lab., CA (USA). 4 Apr 1991. 11p. Sponsored 
by Department of Defense, Washington, DC (USA); USDOE, 
Washington, DC (USA); National Science Foundation, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Grant DAAL03-88-K- 
0197;Grant DMS-8919074;Grant ACS-895822. (CONF-910651-3: 
10. AIAA computational fluid dynamics conference in conjunction 
with the 22nd AIAA fluid dynamics, plasma dynamics and lasers 
conference and the 26th AIlA thermophysics conference, Honolulu, 





Hi (USA), 24-26 Jun 1991). Order Number DE91011534. Source: 
OSTI; NTIS; GPO Dep. 

In this paper we describe a front-tracking algorithm for modeling 
the propagation of discontinuous waves in two space dimensions. 
The algorithm uses a volume-of-fiuid representation of the front in 
which the local frontal geometry is reconstructed from the state 
information on either side of the discontinuity and the Rankine- 
Hugoniot relations. The algorithm is coupled to an _ unsplit 
second-order Godunov algorithm and is fully conservative, main- 
taining conservation at the front. The combination of a 
volume-of-fluid representation of the front and a fully conservative 
algorithm leads to a robust high resolution method that easily ac- 
commodates changes in the topology of the front as well as kinks 
arising when a tracked front interacts with a captured discontinuity. 
The Godunov/tracking integration scheme is coupled to a local 
adaptive mesh refinement algorithm that selectively refines regions 
of the computational grid to achieve a desired level of accuracy. 
An example showing the combination of tracking and local refine- 
ment is presented. 5 refs., 2 figs. 


18991 (UCRL-JC—105252) An efficient second-order projec- 
tion method for viscous incompressible flow. Bell, J.B. 
(Lawrence Livermore National Lab., CA (USA)); Howell, L.H.; 
Colella, P. Lawrence Livermore National Lab., CA (USA). 2 Apr 
1991. 9p. Sponsored by Department of Defense, Washington, DC 
(USA); USDOE, Washington, DC (USA); National Science 
Foundation, Washington, DC (USA). DOE Contract W-7405- 
ENG-48. Grant DAALO3-88-K-0197;Grant DMS-8919074;Grant 
ACS-8958522. (CONF-910651-—4: 10. AIAA computational fluid 
dynamics conference in conjunction with the 22nd AIAA fluid dy- 
namics, plasma dynamics and lasers conference and the 26th AIlA 
thermophysics conference, Honolulu, HI (USA), 24-26 Jun 1991). 
Order Number DE91011533. Source: OSTI; NTIS; GPO Dep. 

In this paper we describe a second-order projection method for 
the time-dependent, incompressible Navier-Stokes equations. The 
method is a second-order fractional step scheme in which one first 
solves diffusion-convection equations to determine intermediate ve- 
locities which are then projected onto the space of divergence-free 
vector fields. The diffusion-convection step uses a specialized 
second-order Godunov method for differencing the nonlinear con- 
vective terms that is conservative and free-stream preserving and 
provides a robust treatment of the nonlinearities at high Reynolkis 
number. The projection is based on cell-centered centered differ- 
ence approximations to divergence and gradient operators with the 
resulting linear system solved using a multigrid relaxation scheme. 
We apply the method to vortex spindown in a box to validate the 
numerical convergence of the method and to measure its overall 
performance. 13 refs., 2 figs. 


18992 (UCRL-JC—107011) Vorticity intensification and tran- 
sition to turbulence In a three-dimensional shear flow. Marcus, 
D.L.; Bell, J.B. Lawrence Livermore National Lab., CA (USA). 
[1991]. 13p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-910651-5: 10. AIAA computa- 
tional fluid dynamics conference in conjunction with the 22nd AlAA 
fluid dynamics, plasma dynamics and lasers conference and the 
26th AIlA thermophysics conference, Honolulu, HI (USA), 24-26 
Jun 1991). Order Number DE91011538. Source: OSTI; NTIS; 
GPO Dep. 

The evolution of a perturbed vortex tube in a triply periodic do- 
main is studied by means of a second-order projection method for 
the incompressible Euler equations. We observe that, within the 
limits of grid resolution, the vorticity becomes unbounded. The on- 
set of the apparent singularity is accompanied by a decay in the 
mean kinetic energy. In the post-singularity regime, we observe re- 
connection events, continued decay of the mean kinetic energy, 
and the emergence of a Kolmogorov (k—5/5) range in the energy 
spectrum. 23 refs., 8 figs. 
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18993 (FNAL/C—91/83) Providing a computing environment 
for a high energy physics workshop. Nicholls, J. Fermi National 
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Accelerator Lab., Batavia, IL (USA). Mar 1991. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH03000. 
(CONF-910373—Summ.: Conference on computing in high energy 
physics, Tsukuba (Japan), 11-15 Mar 1991). Order Number 
DE91012049. Source: OSTI; NTIS; INIS; GPO Dep. 

Although computing facilities have been provided at conferences 
and workshops remote from the hose institution for some years, 
the equipment provided has rarely been capable of providing for 
much more than simple editing and electronic mail over leased 
lines. This presentation describes the pioneering effort involved by 
the Computing Department/Division at Fermilab in providing a local 
computing facility with world-wide networking capability for the 
Physics at Fermilab in the 1990's workshop held in Breckenridge, 
Colorado, in August 1989, as well as the enhanced facilities pro- 
vided for the 1990 Summer Study on High Energy Physics at 
Snowmass, Colorado, in June/July 1990. issues discussed include 
type and sizing of the facilities, advance preparations, shipping, on- 
site support, as well as an evaluation of the value of the facility to 
the workshop participants. 


18994 (LAPP-TH-286-90) bantib-production on the Z reso- 
nance: a challenge to the standard model. Djouadi, A. 
(Technische Hochschule Aachen, (DE). Lehrstuhl! fuer Theoretische 
Physik und Inst. fuer Theoretische Physik); Hollik, W.; Renard, 
F.M.; Girardi, G.; Verzegnassi, C. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. Apr 1990. 
25p. Order Number DE91781432. Source: OSTI; NTIS (US Sales 
Only). 

We study the potentialities for exposing physics beyond the stan- 
dard model that are offered by accurate measurements of the 
process Z -> bantib in a high luminosity phase at LEP. In particu- 
lar we propose a strategy by defining observables in such a way 
that they are separately sensitive to different kinds of New Physics. 
This approach enables us to show that with 10” - 10® produced 
bantib pairs one may either obtain very stringent bounds on the ex- 
tra neutral gauge bosons sector, or identify it unambiguously. Also, 
it appears that Z -> bantib provides under those circumstances a 
privileged tool to reveal clean virtual effects of supersymmetry. 


18995 (SLAC—378) Gauge bosons and heavy quarks: Pro- 
ceedings of Summer institute on Particle Physics. Hawthorne, 
J.F. (ed.). Stanford Linear Accelerator Center, Menio Park, CA 
(USA). Jan 1991. 528p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract ACO3-76SF00515. (CONF-900799-: 18. 
SLAC summer institute on particle physics: heavy quarks and 
gauge bosons, Stanford, CA (USA), 16-27 Jul 1990). Order Num- 
ber DE91011248. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains papers on the following topics: Z decays 
and tests of the standard model; future possibilities for LEP; studies 
of the interactions of electroweak gauge bosons; top quark topics; 
the next linear collider; electroweak processes in hadron colliders; 
theoretical topics in B-physics; experimental aspects of B-physics; 
B-tactory storage ring design; rare kaon decays; CP violation in K° 
decays at CERN; recent K° decay results from Fermilab E-731; re- 
sults from LEP on heavy quark physics; review of recent results on 
heavy flavor production; weak matrix elements and the determina- 
tion of the weak mixing angles; recent results from CLEO | and a 
glance at CLEO II data; recent results from ARGUS; neutrino lep- 
ton physics with the CHARM 2 detector; recent results from the 
three TRISTAN experiments; baryon number violation at high en- 
ergy in the standard model: fact or fiction? New particle searches 
at LEP; review of QCD at LEP; electroweak interactions at LEP; 
recent results on W physics from the UA2 experiment at the CERN 
pp collider; B physics at CDF; and review of particle astrophysics. 


18996 (SLAC-PUB-5504) Jazelle: History, status and fu- 
ture plans. Johnson, A.S. (Boston Univ., MA (USA). Dept. of 
Physics); Hissen, H.; Word, G.B.; Breidenbach, M.; Kunz, P.F.; 
Sherden, D.J. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Mar 1991. 6p. Sponsored by USDOE, Washington, DC 
(USA); National Science Foundation, Washington, DC (USA). DOE 
Contract ACO3-76SF00515 ;AC02-89ER40509. (CONF-901 1192-2: 
14. Italian National Institute of Nuclear Physics (INFN) workshop: 
data structures for particle physics experiments, Erice (Italy), 11-18 
Nov 1990). Order Number DE91011754. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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The data management system Jazelle has been created as a 
successor to earlier HEP data managers such as YBOS and ZE- 
BRA. While it has many similarities with these systems, it also has 
many enhancements such as self-documenting data descriptions, 
mnemonic access to all data, relational data structures, powerful 
machine-independent IO facilities, including network |O, and many 
mechanisms for presenting data to the physicist in an intuitive man- 
ner. The emphasis has been on producing a powerful, user friendly, 
data management system which can be accessed from many lan- 
guages as a natural extension of those languages. 6 refs., 7 figs. 


6451 Particle interactions and Properties - Experi- 
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18997 (BNL-46022) Results on search tor a QGP with a 
TPC magnetic spectrometer at AGS and pians for an ~47 TPC 
magnetic spectrometer at RHIC. Lindenbaum, S.J. (Brookhaven 
National Lab., Upton, NY (USA)). E-810 Collaboration. Brookhaven 
National Lab., Upton, NY (USA). [1991]. 12p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016 
;AC02-83ER40107. (CONF-910135—4: 7. winter workshop on nu- 
clear dynamics, Key West, FL (USA), 27 Jan - 2 feb 1991). Order 
Number DE91011716. Source: OSTI; NTIS; INIS; GPO Dep. 

In the first part of this paper a search for a Quark-Gluon Plasma 
(QGP) with a TPC Magnetic Spectrometer at AGS by the BNL/ 
CCNY/Johns Hopkins/Rice (E-810) Collaboration is discussed. At 
AGS energies the expected increase in baryon density is near 
maximum. If a QGP is formed even rarely this approach provides a 
sensitive method for its detection. We have found some interesti 
phenomena including strangeness enhancement, multi-A and K, 
events and an increased slope for x~ (corresponding to a reduced 
temperature) in the usual temperature plot forp, < 0.2 GeV/c. We 
plan to increase the statistics with the 14.5 GeV/c x A Si ions on 
targets from light to heavy and then to continue the program with 
incident Au ions. In Part 2 we discuss the BNL/CCNY/Notre Dame/ 
Rice proposal for an = 42 TPC Magnetic Spectrometer for RHIC 
which we believe will be a sensitive probe for hadronic QGP sig- 
nals, and also capable of observing departures from QCD should 
they occur. 8 refs., 12 figs. 


18998 (DESY-90-155) Observation of the decay tau- 
>rhorm is. Albrecht, H. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)); Ehrlichmann, H.; Hamacher, 
T.; Krueger, A.; Nau, A.; Nippe, A.; Reidenbach, M.; Schaefer, M.; 
Schroeder, H.; Schulz, H.D.; Sefkow, F.; Wurth, R.; Appuhn, 
R.D.; Hast, C.; HerreARGUS Collaboration. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, F.R.). Dec 
1990. 14p. Contract BMFT 054D051P;BMFT 054ER12P;BMFT 
O54HD24P;BMFT 054KA17P Order Number DE91782337. Source: 
OST}; NTIS (US Sales Only); INIS. 

An analysis of the decay tau-->2~2~*1° 1%, has been per- 
formed with the ARGUS detector at the DORIS Il storage ring. 
From a study of the two pion subsystems we have found first evi- 
dence for the decays tau~->rho° w- rng, tau-->rho- 3*a~ vigy, 
and tau~->rho*~7~ va, with relative contributions to the decay 
tau-->2— 2 rt vig, Of 0.30+4+-0.04, 0.26+-0.05, and 0.10+-0.03, 
respectively. The fraction of the subchannel tau~->w7~ri, has 
been determined to be 0.33+-0.05*. The production of rho mesons 
is enhanced by a factor of 1.9+-0.3 over that of w mesons. We con- 
clude that in more than 81% (95% CL) of all tau~->a~ 3~ 3* 1° vig, 
decays either a rho or w meson is produced. (orig.). 


18999 


(DESY—91-003) Measurement and analysis of the re- 
action ++->37*37~-. Pust, R. (Hamburg Univ. (Germany, F.R.). 2. 
Inst. fuer Experimentalphysik); Greenshaw, T.; Hagemann, J.; 
Heinzeimann, G.; Kleinwort, C.; Kuhlen, M.; Naroska, B.; Ould- 
Saada, F.; Pitzl, D.; Schneekloth, U.; Weber, G.; Allison, J.; 


Barlow, RwJ.; Chrin, J.; DJADE Collaboration. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, F.R.). Jan 
1991. 24p. Order Number DE91782536. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The reaction +7->37*32— has been studied using the JADE de- 
tector at PETRA. The topological cross section o(7y->37*32—) 
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was measured in the CM energy range 1.5-5.5 GeV. The produc- 
tion of rho°’s was observed and the average number of rho°’s per 
event measured. The contributions of the subprocesses +7- 
>rho°2nr*2x-, -yy->rho’rho°xtx- and +7->32*3x- (phase 
space) were studied and 95% C.L. upper limits for the cross sec- 
tion o(+7->rho®rho°r*—) determined. Finally, the Bose-Einstein 
correlation for pairs of like signed pions was observed. A fit to a 
standard parametrization gave results consistent with other studies 
of this effect in pion systems. (orig.). 


19000 (DOE/ER/03065-T8) [Studies of interactions be- 
tween elementary particles and nuclei]: Progress report, 
December 1, 1989—November 30, 1990. Fortney, L.R.; Goshaw, 
A.T.; Walker, W.D. Duke Univ., Durham, NC (USA). Dept. of 
Physics. Aug 1990. 49p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AS05-76ER03065. Order Number 
DE91012300. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following research: Particle production 
in pp collision at \/s = 1.8 TeV; SSC subsystems R&D; the 
solenoid detector collaboration particle nucleus collisions; task ex- 
penditure statement. Hadroproduction using 300 GeV particle 
beams Fermilab; hadroproduction of beauty Fermilab; and vector 
meson photo production. 


19001 (FNAL-TM—1730) Antiproton production for Teva- 
tron. Azhgirey, |.L. (Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh 
Ehnergij); Mokhov, N.V.; Striganov, S.1. Fermi National Accelerator 
Lab., Batavia, IL (USA). Mar 1991. 22p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03000. Order 
Number DE91010913. Source: OSTI; NTIS; INIS; GPO Dep. 
Needs to improve the Fermilab Pbar Source for the Tevatron Up- 
grade and discrepancies in predictions of the antiproton yields 
have forced us to develop the production mode! based on the 
modern data and to incorporate this model to the current version of 
MARS10 code. The inclusive scheme of this code with the use of 
Statistical weights allows the production of antiprotons to be 
enhanced within the phase space region of interest, which is ex- 
tremely effective for optimization of Pbar Source parameters and for 
developing of such an idea as a beam sweeping system. Antipro- 
ton production model included in the modified version of our Monte 
Carlo program MARS10M for the inclusive simulation of hadronic 
cascades, as for other particles throughout the program, is based 
on a factorization approach for hadron-nucieus differential cross- 
section. To describe antiproton inclusive spectra in pp-collisions a 
phenomenological model has been used modified in the low-Pt re- 
gion. The antiproton production in pion-nucleon interactions is 
described in the frame of our simple phenomenological model 
based on the modern data. in describing of the of antiproton pro- 
duction cross-sections ratio in hadron-nucleus and hadron-nucleon 
collisions the ideas of soft hadronization of color strings and all the 
present experimental data have been used. Some comparisons of 
our mode! with experimental data are presented in the wide inter- 
vals of initial momenta, antiproton kinematical variables and nuclei. 
In all the cases the agreement is pretty good what gives us an as- 
surance in the consequent studies carried out for the Fermilab Pbar 
Source. The results of such study are presented in this paper. 


19002 (FNAL-TM-1736) Effect of inert material on ZZ mass 
resolution for H — ZZ — eeee. Green, D. Fermi National Accel 
erator Lab., Batavia, IL (USA). Apr 1991. 8p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH03000. 
Order Number DE91012375. Source: OSTI; NTIS; GPO Dep. 

A detector with a modest sized magnetic field volume will, of ne- 
cessity, have inert material (solenoid coil) in front of the 
calorimetry. It is therefore crucial to assess the impact of that ma- 
terial on the physics of interest. Since the thickness of material is 
of order a radiation length, Xo, and only a fraction of a nuclear in- 
teraction length, the physics topics concern the EM calorimetry. In 
this note, a Higgs boson with a wide variety of masses is used as 
a paradigm of SSC physics. Low mass Higgs bosons approximate 
the kinematics of inclusive Z production, while high mass Higgs 
bosons probe the extremes of phase space to be explored at the 
SSC. The scale of interest is the natural width of the Z, since back- 
grounds will increase should the resolution due to the inert material 
exceed this basic scale. 4 refs., 3 figs. 





19003 (IFVE-ONF—-89-172) Strange and nonstrange baryon 
production in x*p and K*p interactions at 250 GeV/c. Azhi- 
nenko, |.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij); 
Belokopytov, Yu.A.; Atayan, M.R. Gosudarstvennyj Komitet po I|s- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1989. 47p. (In Russian). Order Number 
DE91628724. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Zeit. Phys. C. 

The data on the production of the baryons A,A-bar, p and of the 
baryon resonances £**(1385) and A**(1232) in K*p and 7*p inter- 
actions at 250 GeV/c are presented. Results are given on total and 
semi-inclusive cross sections, Feynman-x spectra and transverse 
momentum distributions. The data are compared with measure- 
ments at lower energies, with deep inelastic lepton-nucleon data 
and with predictions of quark-parton models. The models underes- 
timate A production in the central c.m. region, a feature also seen 
in recent heavy-ion data. This failure can be avoided in JETSET6.3 
by adjustment of the di-quark break-up probability. 46 refs.; 18 
figs.; 18 tabs. 


19004 (IS-M-663) Nonperturbative behavior of quarks. Las- 
sila, K.E. (Ames Lab., IA (USA)). Ames Lab., IA (USA). [1990]. 6p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-82. (CONF-9008204—1: 5. international conference on 
hadronic mechanics and nonpotential interactions, Cedar Falls, IA 
(USA), 13-17 Aug 1990). Order Number DE91011905. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Several experiments have established that quarks exhibit differ- 
ent aspects of their interactions depending on their environment 
when they are probed. The nonlinear behavior found in nuclei is 
treated by expanding the many quark nuclear state as a series in 
color singlet multiquark states. The effects found in numerous nu- 
clear target experiments can all be described by including the first 
two terms in this multiquark expansion. Comparisons with data 
from deep inelastic scattering by electrons, muons, neutrinos and 
antineutrinos will be given and also comparisons with dimuon pro- 
duction by protons on nuclei will be examined. Dilepton depletion 
at small target parton momentum fraction in proton-nucleus colli- 
sions will also be discussed as an example of this nonlinear 
behavior. 22 refs., 4 figs. 


19005 (IS-M-665) Constraining the top quark mass. Rizzo, 
T.G. (Wisconsin Univ., Madison, WI (USA). Dept. of Physics). 
Ames Lab., IA (USA); Wisconsin Univ., Madison, WI (USA). Dept. 
of Physics. Feb 1990. 8p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-82 ;AC02-76ER00881. 
(MAD/PH-637;CONF-9102115—1: UCLA workshop on rare and ex- 
clusive B and K decays and novel flavor factories, Los Angeles, 
CA (USA), Feb 1991). Order Number DE91011903. Source: OST]; 
NTIS; INIS; GPO Dep. 

The bounds on the top quark mass from both theory and experi- 
ment are critically examined and the future prospects for the 
discovery of the top quark are discussed. 27 refs., 1 fig., 1 tab. 


19006 (ISN-89-144) Mass and oscillations of Dirac neutri- 
nos. Collot, J. Grenoble-1 Univ., 38 (France). Inst. des Sciences 
Nucleaires. 1990. 13p. (CONF-8912131-: 3. workshop of the 
Jacques Cartier Centre: colloquium on weak and electromagnetic 
probes in nuclear physics, Lyon (France), 6-8 Dec 1989). Order 
Number DE91773569. Source: OSTI; NTIS (US Sales Only). 

In the most economical extension of the standard model, we 
have presented the theory of massive Dirac neutrinos. We have 
particularly emphasized that, in this model, a complete analogy be- 
tween quarks and leptons can be erected and predicts neutrino 
flavor oscillations. We have reviewed the last experimental results 
concerning kinetic neutrino mass experiments and neutrino oscilla- 
tion investigations. 


19007 (KEK-90-1) Proceedings of the workshop on inten- 
sity trontier physics. Sato, T. (ed.). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Apr 1990. 203p. (CONF- 
8904412-: Workshop on intensity frontier physics, Tsukuba 
Japan), 3-4 Apr 1989). Order Number DE91767976. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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This issue is the collection of the papers presented at the title 
meeting. The 16 of the presented papers are indexed individually. 
(J.P.N.). 


19008 (KEK-90-9) Proceedings of the third meeting on 
physics at TeV energy scale. Hidaka, K. (Tokyo Gakugei Univ., 
Koganei (Japan)); Lim, C.S. (eds.). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1990. 455p. (CONF- 
8909425—: 3. meeting on physics at TeV energy scale, Tsukuba 
(Japan), 28-30 Sep 1989). Order Number DE91767975. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This issue is the collection of the papers presented at the title 
meeting. The 32 of the presented papers are indexed individually. 
(J.P.N.). 


19009 (LAL-—9021) A study of atmospheric neutrino oscilla- 
tions in the Frejus experiment. Berger, C. (and others); Frohlich, 
M.; Monch, H.; Nisius, R.; Raupach, F.; Becker, J.; Becker, K.H.; 
Daum, H.J.; Jacobi, B.; Kuznik, B.; Longuemare, C.; Paulot, C.; 
Behr, L.; Degrange, B.; Nguyen-Khac, U.; Tisserant, S. Frejus Col- 
laboration. Paris-11 Univ., 91 - Orsay (France). Lab. de 
lAccelerateur Lineaire. Apr 1990. 9p. Order Number DE91773568. 
Source: OSTI; NTIS (US Sales Only). 

Atmospheric neutrino interactions have been studied with the 
Frejus proton decay detector using a total fiducial sensitivity of 
1.56 kiloton-year. The atmospheric neutrino interaction sample has 
been compared to a Monte Carlo simulation which includes neu- 
trino oscillations. The 3 two-flavor channels have been studied 
using the ratio of electron to muon charged current events. Three 
independent analyses have been performed and no evidence for 
neutrino oscillations has been found. The resulting limits on Am? 
for maximal mixing are more restrictive by more than one order of 
magnitude with respect to earlier measurements. 


19010 (LAL—9036) Search tor new particles with UA2. Unal, 

4G. (Paris-11 Univ., 91 - Orsay (FR). Lab. de l’Accelerateur Lin- 
eaire). Paris-11 Univ., 91 - Orsay (France). Lab. de l’Accelerateur 
Lineaire. May 1990. 12p. (CONF-9003161-: 25. Rencontres de 
Moriond on QCD and hadronic interactions conference, Les Arcs 
(France), 4-11 Mar 1990). Order Number DE91767789. Source: 
OSTI; NTIS (US Sales Only). 

The upgraded UA2 detector has collected data corresponding to 
an integrated luminosity of 7.8 pbd—' at a center of mass energy of 
630 GeV during the 88 and 89 runs of the CERN pantip collider. A 
search was pertormed for the production of new particles: top 
quark (t) and heavy quark from a hypothetical fourth family (b’), 
and supersymmetric particles (squarks, and gluinos, and also se- 
lectrons and winos through Z decays). No such particles were 
found, and lower limits on their masses were obtained: mt > 69 
GeV/c?, mb’ > 54 GeV/c? at 95% CL, m squarks > 74 GeV/c?, m 
gluinos > 79 GeV/c?, m selectrons > 40 GeV/c*, mwinos > 45 
GeV/c? at 90% CL. In the first section the search for squarks and 
gluinos will be discussed and in the second section the search for 
top and b’ will be described. 


19011 (LAL-9046) Recent results from ALEPH. Grivaz, J.F. 
The ALEPH Collaboration. Paris-11 Univ., 91 - Orsay (France). 
Lab. de |’Accelerateur Lineaire. Jul 1990. 23p. (CONF-900367-: 1. 
international symposium on particles, strings and cosmology, 
Boston, MA (USA), 27-31 Mar 1990). Order Number DE91773567. 
Source: OSTI; NTIS (US Sales Only). 

With a luminosity of more than 1 pb—' corresponding to ~ 
25,000 hadronic Z decays collected during a scan around the Z 
peak, the ers of the Z resonance have been measured. 
The mass, the full width and the hadronic, leptonic and invisible 
widths are found to be in agreement with the expectation from the 
Standard Model. Extensive searches for new particle production in 
Z decays have been performed. No signal is observed. In particu- 
lar, the Standard Model Higgs boson is excluded in the whole 
mass range from 0 to 24 GeV, and the allowed domain in the 
parameter space of the gauge-Higgs sector of the Minimal Super- 
symmetric Standard Model is restricted. 


19012 


(LAL-9048) W*- and Z° production at hadron collid- 
ers. Fayard, L. Paris-11 Univ., 91 - Orsay (France). Lab. de 
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l'Accelerateur Lineaire. Jul 1990. 13p. (CONF-9006268—: 10. inter- 
national conference on physics in collision, Durham, NC (USA), 
21-23 Jun 1990). Order Number DE91773605. Source: OSTI; 
NTIS (US Sales Only). 

A review of experimental results on W/Z production obtained by 
CDF, UAi, UA2 is presented. Topics covered in this review are the 
measurement of two-jet decay of W and Z, the measurement of 
leptonic cross-sections, the measurement of R = o(W -> lv)/o(Z - 
> Il), the constraints deduced from this measurement and the 
measurement of high P; W's and Z’s. 


19013 (LAL-9051) Search for new particles with e*e~ col 
liders. Richard, F. Paris-11 Univ., 91 - Orsay (France). Lab. de 
l’'Accelerateur Lineaire. Jul 1990. 25p. (CONF-9006268—: 10. inter- 
national conference on physics in collision, Durham, NC (USA), 
21-23 Jun 1990). Order Number DE91773566. Source: OSTI; 
NTIS (US Sales Only). 

Recent searches for new particles performed at LEP and SLC 
are reviewed. Based on the latest data samples collected at LEP, 
searches for decays of Z° into the neutral Higgs boson are pre- 
sented which set mass limits reaching 40 GeV. In the 2 isospin 
doublet scheme suggested by supersymmetry, a mass limit of 34 
GeV is obtained. Mass limits on the various supersymmetric part- 
ners off standard particles are updated with the new data. 


19014 (LA-UR-91-1173) Measuring the quark contribution 
to the proton spin through »p — vp. Louis, W.C. LSND Collabo- 
ration. Los Alamos National Lab., NM (USA). [1991]. 13p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-9103165—1: international conference on 
spin and isospin in nuclear interactions, Telluride, CO (USA), 11-15 
Mar 1991). Order Number DE91011391. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The LSND (Liquid Scintillator Neutrino Detector) experiment will 
be performed at LAMPF in the next several years. The main goal 
of the experiment is to search for v,,-ve oscillations with high sen- 
sitivity; however, an increasingly important by-product of this 
search is to measure vp — vp elastic scattering and determine the 
strange quark contribution, As, to the spin of the proton. With the 
800-MeV proton energy of LAMPF, neutrinos are produced from 
pion decay-in-flight with an average energy of about 150 MeV. This 
energy is sufficiently high so that the »p — vp cross section is 
large and is sufficiently low so that the low Q* approximation (Q? 
< mp”) is valid and the cross section can be expressed in a sim- 
ple form dependent upon As as the only unknown. LAMPF with its 
1-mA proton intensity is, therefore, an idea! accelerator to perform 
this measurement. 12 refs., 7 figs., 2 tabs. 


19015 (LA-UR-91-1251) First results from the Soviet- 
American Gallium Experiment. Abazov, A.|. (AN SSSR, Moscow 
(USSR). Inst. Yadernykh Issledovanij); Abdurashitov, D.N.; Anosov, 
O.L.; Eroshkina, L.A.; Faizov, E.L.; Gavrin, V.N.; Kalikhov, A.V.; 
Knodel, T.V.; Knyshenko, I.1.; Kornoukhov, V.N.; Mezentseva, S.A.; 
Mirmov, 1.N.; Ostrinsky,.Los Alamos National Lab., NM (USA). 
[1990]. 11p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-9006276-3: 14. International 
Conference on neutrino physics and astrophysics, Neutrino 90, 
Cern (Switzerland), 10-15 Jun 1990). Order Number DE91011384. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Soviet-American Gallium Experiment is the first experiment 
able to measure the dominant flux of low energy p-p solar neutri- 
nos. Four extractions made during January to May 1990 from 30 
tons of gallium have been counted and indicate that the flux is con- 
sistent with 0 SNU and is less than 72 SNU (68% CL) and less 
than 138 SNU (95% CL). This is to be compared with the flux of 
132 SNU predicted by the Standard Solar Model. 10 refs., 4 figs., 
1 tab. 


19016 (LBL-29996) Strangeness production in nucleus- 
nucleus collisions: An experimental review. Odyniec, G. 
Lawrence Berkeley Lab., CA (USA). Dec 1990. 22p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract ACO3-76SF00098. 
(CONF-9010320-2: International workshop on quark gluon plasma 
signatures, Strasbourg (France), 1-4 Oct 1990). Order Number 
DE91011866. Source: OSTI; NTIS; INIS; GPO Dep. 
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In experiments with oxygen (60 and 200 GeV/N) and sulphur 
(200 GeV/N) ions at CERNSPS, large energy densities of the order 
of 2-3 GeV/tm3 have been observed, which according to QCD cal- 
culations, satisfy necessary conditions for the formation of a quark 
gluon plasma (QGP) phase. Under such conditions, colour would 
no longer be confined to hadronic dimensions, and quarks and glu- 
ons will propagate freely throughout an extended volume. 
Somehow lower energy densities, of the order of 0.7—-1 GeV/fmg, 
were observed in AGS experiments with 15 GeV/N silicon beams 
and heavy targets. These energy densities might be adequate for 
investigations of the pre-equilibrium stage, during which the mo- 
mentum space distribution has been degradated from its initial 
value but is not yet thermal. First experimental results, available 
now, show promise of seeing signs of a new phase of matter. In 
this review the current status of the selective experimental results 
on strange-particle production, which are relevant to equilibration 
and QGP formation in nucleus-nucleus collisions, is presented. 


19017 (LBL-30221) Th W boson transverse momentum 
spectrum in proton-antiproton collisions at ,/s = 1.8 TeV. 
Winer, B.L. Lawrence Berkeley Lab., CA (USA). Feb 1991. 14 1p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00098. Order Number DE91011863. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Collider Detector at Fermilab (CDF) was used to measure 
the transverse momentum distribution of W boson produced in 
proton-antiproton collisions at the Tevatron collider. The W bosons 
were identified by the decay W — ev. The results are in good 
agreement with a next-to-leading order calculation. The cross sec- 
tion for W production with P; > 50 GeV/c is 423 + 58 (stat.) + 
108 (sys.) pb. 58 refs., 53 figs., 16 tabs. 


19018 (LYCEN-T—8951) The L3 experiment planning at 
LEP: Precalibration of the BGO crystals of the electromagnetic 
calorimeter by means of cosmic rays. The possibility of mee- 
suring the number of neutrino families by isolated photons 
detection. E] Kacimi, M. Lyon-1 Univ., 69 - Villeurbanne (France). 
Inst. de Physique Nucleaire; Lyon-1 Univ., 69 - Villeurbanne 
(France). Jul 1989. 158p. (in French). Order Number DE91781415. 
Source: OSTI; NTIS (US Sales Only). 

First, we have looked to the possibility to measure N,, the num- 
ber of neutrino families, through the reaction ete- -> vantivy, by 
searching single unaccompanied photon event. There are two 
ways, either away from the Zp pole, where radiative photons have 
high energy but a low cross section, or on the Zp pole, where high 
rate exists but photons have a low energy. The main physical back- 
ground comes from the radiative Bhabha e*e~-y. With this process 
and using the L3 geometrical acceptance, we have computed the 
required luminosities to exclude a 4™ family with a 5 rms deviation. 
We found that 8.5 pb-' are enough when standing on the Z° pole. 
This is possible mainly thanks to the luminosity detector accep- 
tance which allow to veto electrons down to 26 mrad and to the 
good energy resolution of the detector afford a low energy thresh- 
old. The second part of the work deals with the precalibration of 
BGO crystals which are part of the electromagnetic calorimeter. 
The crystal geometrical shape entails a variation of the light yield 
with the position along the crystal. With the 1% level which is 
planned, it is important to know the non uniformity curve of each 
crystal. We have measured with a 1% precision the characteristics 
of the 7680 crystals of the BGO central electromagnetic detector, 
using cosmic rays as a radiation source. We have deduced the role 
of the non uniformity of the light yield on the detector performances: 
deviation from linearity and influence on energy resolution. 


19019 (UCRL-JC—106882) Electroproduction at large mo- 
mentum transfers. van Bibber, K. Lawrence Livermore National 
Lab., CA (USA). Mar 1991. 21p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9010183-4: European workshop on hadronic physics with 
electrons beyond 10 GeV, Dourdan (France), 8-12 Oct 1990). Or- 
der Number DE91012032. Source: OSTI; NTIS; INIS; GPO Dep. 
The possibilities of electroproduction experiments at a facility 
such as the proposed European electron accelerator are dis- 
cussed. Examples given are from studies of hadronization, color 
transparency, backward production, virtual Compton scattering and 





target spectator decay. Some conclusions about machine parame- 
ters are drawn. 25 refs., 15 figs. 
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Refer also to citation(s) 18263, 18950, 19002, 19005, 19006, 
19119, 19132, 19133 


19020 (BNL-46013) A shortcut to hard thermal loops. Pis- 
arski, R.D. Brookhaven National Lab., Upton, NY (USA). [1990]. 
9p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-9009285-3: From fundamental fields to 
nuclear phenomena conference, Boulder, CO (USA), 19-22 Sep 
1990). Order Number DE91011719. Source: OSTI; NTIS; INIS; 
GPO Dep. 

| review the generating functional of hard thermal loops derived 
by Taylor and Wong. 7 refs. 


19021 (CEA-CONF—10251) Why and how to normalize the 
tactorial moments of intermittency. Peschanski, R. CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vice de Physique Theorique. 1990. 8p. (CONF-9003265-: 
Workshop on intermittency in Multi-Particle Collisions, Santa-Fe, U 
(USA), 16-18 Mar 1990). Order Number DE91781452. Source: 
OSTI; NTIS (US Sales Only). 

The normalization of factorial moments of intermittency, which is 
often the subject of controverses, is justified and (re-)derived from 
the general assumption of multi-Poissonian statistical noise in the 
production of particles at high-energy. Correction factors for the 
horizontal vs. Vertical analyses are derived in general cases, in- 
cluding the factorial multi-bin correlation moments. 


19022  (DESY-90-156) Heavy physics in ep colli- 


quark 
sions at LEP+LHC. Ali, A. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)); Barreiro, F.; Troconiz, J.F. de; 
Schuler, G.A.; Bij, J.J. van der. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.}. Dec 1990. 43p. Contract 


BMFT O54HH92P/3. (CONF-9010291-: Large Hadron Collider 
(LHC) workshop: physics and instrumentation, Aachen (Germany, 
F.R.), 4-9 Oct 1990; FTUAM-EP-90-03). Order Number 
DE91782342. Source: OSTI; NTIS (US Sales Only); INIS. 

We study electroweak production of heavy quarks - charm, 
beauty, and top - in deep inelastic electron-proton collisions at the 
proposed LEP+LHC collider at CERN. The assumed energy for the 
collisions is E,=50 GeV, E,=8000 GeV, providing an ep center of 
mass energy, \/s~1.26 TeV. We invoke the boson-giuon fusion 
model! to estimate theoretical cross sections and distributions for 
the heavy quarks. Higher order QCD corrections are only approxi- 
mately taken into account, by assuming a (normalization) K-factor 
of 2 for the charm and beauty quark production rates and incorpo- 
rating the parton shower cascades. With these assumptions and the 
parameterization of Eichten et al. for the structure functions (EHLQ, 
set 1), we find the following cross sections: o(ep->c+X)~O(3 pub), 
o(ep->b+X)~O(40 nb), and o(ep->t+X)~4 pb for m=120 GeV, 
decreasing to 0.5 pb for m=250 GeV. These cross sections would 
provide O(6x10°) charmed hadrons, O(8x107) beauty hadrons, and 
(10°) top hadrons, for an integrated ep luminosity of 1000 pb-". 
The heavy quark rates in ep collisions are considerably smaller 
than the corresponding rates in pp collisions at LHC, with ,/s=16 
TeV. This gives a clear advantage to pp collisions for top searches. 
However, for the charmed and beauty quarks only a tiny fraction of 
the cross sections in p+p->Q+X can be triggered in comparison to 
the corresponding cross sections in e+p->Q+X, resulting in compa- 
rable number of measured heavy quark events in the ep and pp 
mode. We sketch the energy-momentum profile of heavy quark 
events in ep collisions and illustrate the kind of analyses that 
experiments at the LEP+LHC collider would undertake to quantita- 
tively study heavy quark physics. (Abstract Truncated) 


19023 (DESY-90-160) Gluon extraction from charm and 
bottom production at LEP/LHC. Abraham, K.J. (Nationaal inst. 
voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie H); Jung, H.; Schuler, G.A.; Troconiz, J.F. de. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany, 
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F.R.). Dec 1990. 2ip. Contract BMFT O54HH92P/3. (CONF- 
9010291-: Large Hadron Collider (LHC) workshop: physics and 
instrumentation, Aachen (Germany, F.R.), 4-9 Oct 1990; FTUAM- 
EP-—90-04). Order Number DE91782341. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We discuss heavy quark production in e-p collisons at LEP/LHC 
energies. The various production mechanisms as well as back- 
ground processes are studied. We succeed in separating the direct 
photon-gluon fusion channel, and show how to measure the gluon 
density in both open and hidden heavy quark production at LEP/ 
LHC. We specify the explorable ranges in x and Q* and estimate 
the errors with which the gluon density may be reconstructed at 
LEP/LHC. (orig.). 


19024 (DESY-90-162) Polarization eftects in A de- 
cays. Mannel, T. (Harvard Univ., Cambridge, MA (USA). Lyman 
Lab. of Physics); Roberts, W.; Ryzak, Z. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.). Dec 1990. 11p. 
Grant PHY-87-14654;DE-AC02-76ER03064. (HUTP-90/A068). Or- 
der Number DE91782338. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Within the framework of the heavy quark effective theory, we 
study the process A,*->Al*v, with emphasis on the polarization 
structure in the decay. Assuming factorization of the amplitude, we 
perform a similar analysis for the decay A.*->Ax*. The asymmetry 
parameter, a, is predicted to be -1 for this decay. We point out that 
in a certain limit, the results we obtain are also valid for the corre- 
sponding A,->A;_ decays. (orig.). 


19025 (DESY-90-164) A profile of the final states in B- 
>Xs+7 and an estimate of the branching ratio BR(B->K*+~). 
Ali, A.; Greub, C. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.). Dec 1990. 17p. Order Number 
DE91782509.- Source: OSTI; NTIS (US Sales Only); INIS. 

We present an estimate of the inclusive photon energy- and 
hadron mass-spectrum in rare B decays B->X.+7, based on per- 
turbative QCD and a phenomenological model for the B-meson 
wave function (here X, denotes hadrons with total strangeness 
quantum number S=-1). The shapes of the spectra are sensitive to 
the details of the wave function and the top quark mass, m,, but 
the normalization is essentially determined by m,. We find BR(B- 
>Xe+7)=(3-4)x10-*4 for 100 GeV < m < 200 GeV. With the 
additional assumption that the K* resonance saturates the recoil 
hadron mass spectrum in the interval: (Mx+Mx) < mx, < 1 GeV, 
we calculate the branching ratio BR(B->K*+-7) and predict: BR(B- 
>K*+~)=(5_2*°)x10-5, where the errors reflect the uncertainties 
on the hadronic wave function and the top quark mass in the 
stated range. (orig.). 


19026  (DESY-90-166) O(a.) corrections to high-q,; polar- 
ized gauge boson production at hadron colliders. Mirkes, E. 
(Karlsruhe Univ. (T.H.) (Germany, F.R.). Inst. fuer Theoretische 
Kernphysik); Koerner, J.G.; Schuler, G.A. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.). Dec 1990. 10p. 
(MZ-TH-90-29;TKP—90-19). Order Number DE91782343. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We report first results on O(a,*) corrections to the parity con- 
serving structure functions that describe high-q;7 polarized gauge 
boson production in hadron collisions. We present some numerical 
results for polarized W* production at the Tevatron panti p collider. 
In particular we find that the relation Ap=A2 between the longitudi- 
nal and transverse interference structure functions no longer holds 
true at next-to-leading (NLO) order. We calculate the NLO correc- 
tions to this relation. (orig.). 


19027 (DESY-90-167) Small-x physics at LEP/LHC. Bartels, 
J. (Hamburg Univ. (Germany, F.R.). 2. Inst. fuer Theoretische 
Physik); Schuler, G.A. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.). Dec 1990. 25p. Contract BMFT 
O54HH92P/3. (CONF-9010291-—: Large Hadron Collider (LHC) 
workshop: physics and instrumentation, Aachen (Germany, F.R.), 
4-9 Oct 1990). Order Number DE91782344. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The small-x behavior of deep inelastic structure functions in QCD 
is discussed. After a brief review of theoretical ideas we describe 
numerical estimates which show that LEP/LHC will be extremely 
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useful for distinguishing between ‘standard QCD’ and ‘new’ physics 
in the low-x region. We also discuss which measurements will be 
useful for unravelling the new features of small-x physics. (orig.). 


19028 (DESY-90-168) Heavy to light transitions in the 
heavy quark limit and the determination of vertical 
strokeV,, vertical stroke. Kramer, G. (Hamburg Univ. (Germany, 
F.R.). 2. Inst. fuer Theoretische Physik); Schuler, G.A.; Mannel, T. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.). Dec 1990. 18p. Contract BMFT 054HH92P/3. Order Number 
DE91782508. Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss semileptonic decays of heavy mesons into light 
pseudoscalar and vector mesons. Exploiting the symmetries arising 
in the heavy quark limit we use the known data on semileptonic D 
decays to predict the corresponding rates for semileptonic B de- 
cays. These consideration may serve as a model independent way 
to extract the ub matrix element of the CKM matrix. (orig.). 


19029 (IAE-4905-2) On production of large dittraction 
masses in high-energy nucleon collisions. Tarasov, Yu.A. Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 41p. (in Russian). 
Order Number DE91628678. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Production of large diffraction masses in collisions of gluon clus- 
ters of nucleons are investigated. Exclusive quark distributions are 
obtained from solution of nonlinear integral equations. Solutions for 
uu and ud diquarks have been found. From comparison of the so- 
lutions obtained and experiment behaviour of structure functions of 
valent quarks u(x) and d(x) at x->1 in the processes with small 
transferred momenta has been found. Dependence of exclusive 
distributions and spectra of leading protons on transverse momenta 
is investigated. Collisions of gluon clusters is described by hydro- 
dynamical picture. Rapidity distributions and muktiplicity of 
secondary particles in the diffraction region have been calculated. 
A quantitative agreement with experimental data obtained at the 
collider has been found. 24 refs.; 9 figs. 


19030 (IPNO-TH-9032) Study from threshold to high mo- 
mente of the antipp->antiAAreaction. Lafrance, P. (Montreal, 
Univ. PQ (CA). Centre de Recherches Mathematiques); Loiseau, 
B. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucle- 
aire. May 1990. 55p. Order Number DE91781423. Source: OSTI; 
NTIS (US Sales Only). 

A semi-phenomenological mode! using the distorted-wave Born 
approximation method that incorporates the K-meson exchange is 
constructed for the antipp -> antiAA reaction. This diagram alone 
reproduces reasonably well all the available experimental data over 
a wide range of energies. This is mainly due to the strong annihila- 
tion in the distortions both in the initial and final states. The antipp 
interaction is based on the Paris potential. The unknown antiAA in- 
teraction is built from the Paris potential and from the fit to the data. 
In order to achieve a good fit a 2K-exchange box diagram and, at 
high momenta, a 27-exchange one were added to the very short 
range antiAA annihilation force. The explicit energy dependence in 
all our imaginary potentials is found to be crucial in the whole fit. 
As in results from similar models a rather strong P-wave contribu- 
tion is found near threshold. in agreement with the spin correlation 
measurements done so far, the strangeness production from antipp 
annihilation is realized mainly in a antiAA triplet state. This can be 
attributed to the strong tensor force of the kaon exchange. 


19031 (JINR-D—1-89-134) Do differential cross sections of 
hadron production give evidence of the dynamic stochastic 
4ty?. Komarov, V.I. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems, 1989. 8p. Order Number 
DE91628679. Source: OSTI; NTIS (US Sales Only); INIS. 

The arguments for possible manifestation of dynamic stochastic- 
ity effects in hadron production processes are discussed. The 
conditions of the experimental search for such effects are consid- 
ered. 11 refs. 


19032 (JINR-E-2-89-718) Thermodynamics of a plasma 
with confinement interactions. Barter, Ch.; Blaschke, D.; Voss, 
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H. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics. 1989. 7p. Order Number DE91628680. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A strongly coupled many-particle system with confinement inter- 
actions can be treated within the Hertree approximation when the 
concept of saturated interaction within the nearest neighbors is ap- 
plied. For the case of an interacting many-quark system the given 
approach is used to obtain critical temperatures for the quark- 
hadron phase transition. The effect of the inclusion of strangeness 
is considered. 12 refs.; 1 fig. 


19033 (JINR-E—2-89-859) Proton quark spin and the U,(1) 
problem. Dorokhov, A.E. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics); Kochelev, N.|. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 6p. Order Number DE91628681. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Within the nonperturbative approach interpretation of the EMC 
measurements of the spin-dependent structure function are given. 
It is shown that the anomalous contributions of quarks to the pro- 
ton helicity is caused by the polarization of instanton vacuum in 
polarized nucleon. Mass corrections to the relation between the to- 
tal quark spin in nucleon and the eta’-meson coupling constants 
are calculated. 22 refs. 


19034 (JINR-R-2-89-20) Cumulative effect in multiple 
production processes on nuclei. Golubyatnikova, E.S. (AN Kaza- 
khskoj SSR, Alma-Ata (USSR). Inst. Fiziki Vysokikh Ehnergij); 
Shmonin, V.L.; Kalinkin, B.N. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1989. 19p. (In Rus- 
sian). Order Number DE91628683. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to J. Modern Phys., A. 

It is shown that the cumulative effect is a natural result of the 
process of hadron multiple production in nuclear reactions. Interpre- 
tation is made of the universality of slopes of inclusive spectra and 
other characteristics of cumulative hadrons. The character of infor- 
mation from such reactions is discussed, which could be helptul in 
studying the mechanism of multiparticle production. 27 refs.; 4 figs. 


19035 (JINR-R—2-89-737) Once more on the angular distri- 
bution of the momentum difterence of identical pions. Lednitski, 
R.; Podgoretskij, M.|. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1989. 18p. (in Russian). Order Num- 
ber DE91628707. Source: OSTI; NTIS (US Sales Only); INIS. 

The question is analyzed about a connection between the angu- 
lar distribution of the momentum difference of two identical pions 
with the form of the production region and the duration of the gen- 
eration process. A new method of the analysis of experimental 
data is suggested. 7 refs. 


19036 (JINR-R-2-89-834) Quark model with account of 
quark interaction through QCD vacuum. Dorokhov, A.E. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics); Kochelev, N.|. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics. 1989. 9p. (In Russian). Order 
Number DE91628684. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to journal Nucl. Phys. 

A bag model with quark interaction through nonperturbative QCD 
vacuum is proposed. It is shown that the instanton induced interac- 
tion defines the hadron mass spectrum. 18 refs.; 2 figs. 


19037 (JINR-R-6-88-926) Second-class currents and the 
muon neutrino rest mass in the muon capture processes by 
SLi and *He nuclei. Katkhat, Ch.L. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems); Samsonenko, 
N.V. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems. 1988. 16p. (in Russian). Order Number 
DE91628667. Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of second class currents (SCC) and that of the 
muon neutrino rest mass (m,,) on the differential muon capture 
rate by the Li and °He, and on the angular asymmetry coefficient 
(ayy) of the neutrino emission direction with respect to the muon 
spin orientation, is investigated. It is shown that the experimental 
study of a,, may give an efficient estimation for m,, and for SCC 
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form factors Fy (in the case of ®Li and He) and Fg (in the case of 


3He). 26 refs. 


19038 (LAL-9037) Point-like interactions of photons in 
high Py photoproduction. Wormser, G. (Paris-11 Univ., 91 - Or- 
say (FR). Lab. de l'Accelerateur Lineaire). Paris-11 Univ., 91 - 
Orsay (France). Lab. de l'Accelerateur Lineaire. May 1990. 9p. 
(CONF-9002151—: Workshop on vector dominance phenomena in 
the interaction of photons with hadrons and nuclei, Goettingen 
(Germany, F.R.), 20-24 Feb 1990). Order Number DE91767802. 
Source: OSTI; NTIS (US Sales Only). 

High Py photoproduction offers a unique opportunity to observe 
the interplay between VDM-like and point-like interactions of the 
photon. The relative strength of these two phenomena strongly de- 
pends of the selected final state: high P; photon, high P; hadron 
or J/PSI. The results obtained by the NA14 experiment at the 
CERN-SPS concerning the inclusive cross-section for such reac- 
tions as well as detailed properties of the associated final state are 
reported here. 


19039 (LAPP-T-8906) Selection of the b quark by its semi- 
leptonic decay and study of the forward-backward asymmetry 
in a e*e-->Z->b anti-b at LEP. Application to the L3 detector. 
Ayad, R. Grenoble-1 Univ., 74 - Amnecy (France). Lab. de 
Physique des Particules Elementaires; Grenoble-1 Univ., 38 
(France). Jul 1989. 178p. (In French). Order Number DE91781419. 
Source: OSTI; NTIS (US Sales Only). 

Using LUND Monte-Carlo, realistic resolutions and acceptances 
of L3 detector, we have used, in this thesis, the lepton (e~ or u~) 
Pt cut method to tag the b quark in the reaction ete- -> Z -> 
bantib. With these selected events, we have estimated the b quark 
forward-backward asymmetry value and consequently the one in 
sin?6w. Also, we have discussed the statistical and systematic er- 
rors due to these measures. After B°- antiB°® mixing correction to 
the measured forward-backward asymmetry, the value of sin*6w, 
with 3.105 Z hadrons events, has been estimated to: 
sin? 6w=0.2293 +- 0.0041(stat) +- 0.0020(syst). 


19040 (LAPP-TH-290-90) Model independent constraints 
on a heavy neutral vector boson from present and future LEP 
and SLC data. Layssac, J. (Montpellier-2 Univ., 34 (FR)); Renard, 
F.M.; Verzegnassi, C. Grenoble-1 Univ., 74 - Annecy (France). 
Lab. de Physique des Particules Elementaires. Jun 1990. 63p. Or- 
der Number DE91781430. Source: OSTI; NTIS (US Sales Only). 

We review the information that is already provided and will be 
sogn provided on the parameters of a new neutral boson of the 
most general nature from LEP and SLC experiments. We develop 
a strategy that associates the general independent lepton and 
quark 2’ couplings to precisely defined experiments. For the spe- 
cific case of particular popular models (Eg, left-right symmetry, 
composite Z) that we have analyzed, we predict, in case of nega- 
tive searches, bounds of typical order one percent for the Z’ mixing 
angle and one TeV for the 2’ mass, at the end of the various ex- 
perimental phases. 


19041 (LBL-29428) Nonminimal ti models of composite 
Higgs bosons. Suzuki, M. Lawrence Berkeley Lab., CA (USA). 
Aug 1990. 8p. Sponsored by USDOE, Washington, DC (USA); Na- 
tional Science Foundation, Washington, DC (USA). DOE Contract 
AC03-76SF00098. (CONF-9007180-2: 1990 international work- 
shop on strong coupling gauge theories and beyond, Nagoya 
Japan), 28-31 Jul 1990; UCB-PTH-90/35). Order Number 
DE91011900. Source: OSTI; NTIS; INIS; GPO Dep. 

The relation between infrared-fixed point analysis and underlying 
fermion models of composite Higgs bosons is studied in a simple 
two-Higgs-doublet model and in a single-Higgs-doublet model with 
a singular interaction added. We examine how the infrared-fixed 
point analysis can be affected by a difference in fundamental inter- 
actions of constituents. 12 refs., 3 figs. 


19042 (NBI-HE-90-81) Splitting of the weak hypercharge 
quantum. Nielsen, H.B.; Brene, N. Niels Bohr Inst., 
(Denmark). Dec 1990. 15p. Order Number DE91628708. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The ratio between the weak hypercharge quantum for particles 
having no coupling to the gauge bosons corresponding to the 


semisimple component of the gauge group and the smallest hyper- 
charge quantum for particles that do have such couplings is 
exceptionally large for the standard model, considering its rank. To 
compare groups with respect to this property we propose a quantity 
chi which depends on the rank of the group and the splitting ratio 
of the hypercharge(s) to be found in the group. The quantity chi 
has maximal value for the gauge group of the standard model. This 
suggest that the hypercharge splitting may play an important role 
either in the origin of the gauge symmetry at a fundamental scale 
or in some kind of selection mechanism at a scale perhaps nearer 
to the experimental scale. Such selection mechanism might be 
what we have called confusion which removes groups with many 
(so called generalized) automorphisms. The quantity chi tends to 
be large for groups with few generalized automorphisms. (orig.). 


19043 (RAL-90-087) Rapporteur talks at Singapore a 
inelastic scattering) and at Hadron 90 (conference summary). 

Close, F.E. Rutherford Appleton Lab., Chilton (UK). Nov 1990. 2ip. 
Order Number DE91626681. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This talk begins by reviewing the early years of deep inelastic 
scattering with particular reference to some theoretical work. Cur- 
rent highlights include an agreed uniform set of structure functions, 
polarised structure functions, possible violations of the Gottfried 
sum rule, deep inelastic scattering off nuclei and anticipated break- 
down of naive perturbative quantum chromodynamics QCD as x -> 
0 at HERA. (author). 


19044 (RAL-90-090) fp(S*): molecule or quark state?. Mor- 
gan, D. (Rutherford Appleton Lab., Chilton (UK)); Pennington, M.R. 
Rutherford Appleton Lab., Chilton (UK). Dec 1990. 15p. Order 
Number DE91626682. Source: OSTI; NTIS (US Sales Only); INIS. 

We propose and apply a model-independent test of whether the 
fo(S*) is a K K-bar bound state (molecule) or a composite of 
quarks or gluons. On present evidence, it is not likely to be a 
molecule. (author). 


19045 (RAL-90-091) On the polarisation of tensor mesons 
in psi radiative decays and possible implications for the glu- 
onic content of the 6(1720). Close, F.E. (Tennessee Univ., 
Knoxville, TN (USA). Dept. of Physics); Li, Z.P. Rutherford Appie- 
ton Lab., Chilton (UK). Dec 1990. 11p. (UTK-90-14.). Order 
Number DE91626683. Source: OSTI; NTIS (US Sales Only); INIS. 

We show how perturbative quantum chromodynamics (pQCD) 
can successfully describe the data on the helicity structure of ten- 
sor mesons produced in psi ->” "gamma’T. The new feature is that 
the diagrams are separated according to their different topologies, 
the corresponding helicity structures being analyzed for each dia- 
gram in the quark model via a correspondence principle. Different 
topologies appear to dominate the f2(1270,1525) qq-bar production 
and the 6/2(1720) production. (author). 
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19046 (JINR-E-2-89-30) Geometric superfield approach to 
iormal mechanics. ivanov, E.A.; Krivonos, S.O.; Le- 
viant, V.M. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Theoretical Physics. 1989. 32p. Order Number DE91628159. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to J. Phys., A. 

The new general geometric approach to d=1 conformally- 
invariant systems elaborated previously by us on the example of 
conformal mechanics is applied in the supersymmetry case. We 
construct a manifestly invariant superfield description of the super- 
conformal mechanics (SCM) models for arbitrary even N, N being 
a number of independent real d=1 Poincare supersymmetries. 
These systems are shown to result from nonlinear realizations of 
d=1 superconformal groups SU(I,] N/2) in the cosets SU(I,] N/2)/ 
U(N/2). For the N=4 case, which has previously been worked out 
only on shell, we find two different off-shell formulations related via 
a duality transformation. The systems with higher N are essentially 
new. An effect of creating the U(l) central charge in the d=1 N=4 
superconformal sigebra su(|,/2) by the duality transformation is re- 
vealed. By extending the procedure employed in the bosonic case 


ERA Vol. 16, No. 7 475 





64 PHYSICS | 


6453 Particle Invariance Principles and Symmetries 


we derive general superfield solutions of the N=2 and N=4 SCM 
equations. 17 refs. 


19047 (JINR-E-2-89-280) Gauge models of discrete 
strings. Filippov, A.T.; Isaev, A.P. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1989. 12p. Order 
Number DE91628158. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Mod. Phys. Lett., A. 

A new class of constrained hamiltonian systems with a finite 
number of degrees of freedom is proposed in which excitations can 
be divided into two groups analogous to the left and right movers 
of string theories. These models can be regarded as some discrete 
versions of the bosonic string, and in the continuum limit with the 
infinite dimensional constraint algebra Vect(S') x (lower case x) 
Vect(S') one can obtain the standard theory of closed bosonic 
strings. We also discuss the problem of quantizing these models 
and construct the propagator by using path integral methods. A 
possibility of a supersymmetric extension of our models (discrete 
fermionic *trings) is also pointed out. 7 refs. 


19048 (LAPP-TH-271-89) The issue of supersymmetry 
breaking in strings. Binetruy, P. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. Dec 1989. 
26p. (CONF-8905223-: 12. Warsaw symposium on elementary 
particle physics, Kazimierz (Poland), 29 May - 3 jun 1989). Order 
Number DE91781443. Source: OSTI; NTIS (US Sales Only). 

We discuss the central role that supersymmetry plays in string 
models, both in spacetime and at the level of the string workd- 
sheet. The problems associated with supersymmetry-breaking are 
reviewed together with some of the attempts to solve them, in the 
string as well as the field theory approach. 


19049 (LAPP-TH-273-90) Supersymmetry breaking in 
string models and a source of hierarchy. Binetruy, P. 
(Grenoble-1 Univ., 74 - Annecy (FR). Lab. de Physique des Partic- 
ules Elementaires); Gaillard, M.K. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. 1990. 
27p. Contracts DE-AC03-76SF00098, PHY-85-15857, INT-87- 
15131. (CERN-TH-5727-90). Order Number DE91781427. Source: 
OSTI; NTIS (US Sales Only). 

In a certain class of superstring models, supersymmetry is bro- 
ken in a hidden sector but remains globally conserved in the 
observable sector of quarks and gluons. We recently identified the 
symmetry responsible for this property, a nonlocal symmetry 
closely connected with spacetime duality. This symmetry is broken 
by chiral and conformal anomalies, which provides the source of 
supersymmetry breaking in the observable sector and a possibly 
large hierarchy of scales. We give here details on our analysis, fo- 
cussing on the identification of the anomalous terms which provide 
a source of breaking. 


19050 (LAPP-TH-285-90) A super-covariant derivative ex- 
pansion of the effective action. Jain, V. (Grenoble-1 Univ., 74 - 
Annecy (FR). Lab. de Physique des Particules Elementaires); 
Kotcheff, A. Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires. Jul 1990. 22p. Order Num- 
ber DE91781431. Source: OSTI; NTIS (US Sales Only). 

We present a superspace formulation of covariant derivative ex- 
pansion techniques. As an example we compute the leading 
one-loop corrections to the effective action for a supersymmetric 
nonlinear o-model in four space-time dimensions. We briefly dis- 
cuss applications to effective low energy models suggested by 
superstrings. 


19051 (LBL-29313) Supersymmetry breaking from super- 
strings and the gauge hierarchy. Gaillard, M.K. (Lawrence 
Berkeley Lab., CA (USA)). Lawrence Berkeley Lab., CA (USA). 11 
Jul 1990. 11p. Sponsored by USDOE, Washington, DC (USA); Na- 
tional Science Foundation, Washington, DC (USA). DOE Contract 
AC02-76SF00098. Grant PHY-85-15857;Grant INT-87-15131. 
(CONF-9006343-1: 30. Cracow summer school, Zakopane 
(Poland), 3-16 Jun 1990; UCB-PTH-90/30). Order Number 
DE91011899. Source: OSTI; NTIS; INIS; GPO Dep. 

The gauge hierarchy problem is reviewed and a class of effec- 
tive field theories obtained from superstrings is described. These 
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are characterized by a classical symmetry, related to the space- 
time duality of string theory, that is responsible for the suppression 
of observable supersymmetry breaking effects. At the quantum 
level, the symmetry is broken by anomalies that provide the seed 
of observable supersymmetry breaking, and an acceptably large 
gauge hierarchy may be generated. 39 refs. 


19052 (NIFS-56) Catastrophes with indeterminate out- 
come. Stewart, H.B. (Brookhaven National Lab., Upton, NY 
(USA)); Ueda, Y. National Inst. for Fusion Science, Nagoya 
(Japan). Oct 1990. 26p. Order Number DE91780371. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A catastrophe in a dissipative dynamical system which causes an 
attractor to completely lose stability will result in a transient trajec- 
tory making a rapid jump in phase space to some other attractor. 
In systems where more than one other attractor is available, the at- 
tractor chosen may depend very sensitively on how the catastrophe 
is realized. Two examples in forced oscillators of Duffing type illus- 
trate how the probabilities of different outcomes can be estimated 
using the phase space geometry of invariant manifolds. (author). 
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19053 (DOE/ER/40219-5) [Research in theoretical physics]. 
Van Dam, H. North Carolina Univ., Chapel Hill, NC (USA). Dept. of 
Physics. [1991]. 34p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FGO05-85ER40219. Order Number 
DE91010744. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains short summary of research in conformal field 
theory, standard model, p-adic physics, cosmology constant, and 
other theoretical physics topics. (Fl) 


19054  §(IFVE-OTF—89-91) State space in BRST-quantization 
ot gauge-invariant systems. Razumov, A.V.; Rybkin, G.N. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). inst. Fiziki Vysokikh Ehnergij. 1989. 23p. (in 
Russian). Order Number DE91628108. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Nucl. Phys. B. 

The state space in the BRST-quantization is represented as a 
Krein space. An analog of the Hodge decomposition for this space 
is obtained. The positivity of the metric in the physical state space 
is proved. 17 refs. 


19055 (ITEP-68-89) Two-loop free energy for finite temper- 
ature SU(2) gauge theory In a constant external field. Belyaev, 
V.M.; Eletskij, V.L. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki. 1989. 18p. Order Number DE91628109. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A two-loop euclidean calculation of the free energy for finite tem- 
perature SU(2) gauge theory in the background field Ap=const is 
carried out using background Feynman gauge. Thus, at the two 
loop level the SU(2) symmetry is broken to U(1). Higher order per- 
turbative effects are briefly discussed. 11 refs.; 4 figs. 


19056 (JINR-E-2-89-2) Scheme dependence in the renor- 
malization group. Viadimirov, A.A. Joint inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 8p. 
Order Number DE91628110. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Theoretical aspects of the problem of scheme dependence in the 
renormalization group are outlined in the case of a massless the- 
ory with a single coupling constant. The versions of the 
scheme-invariant perturbation theory available in the literature are 
briefly described. 7 refs. 


19057 (JINR-E-2-89-263) On the vacuum stability in the 
superrenormalized Yukawe-type theory. Efimov, G.V.; Ganbold, 
G. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics. 1989. 14p. Order Number DE91628111. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Int. J. Mod. Phys., A. 





The stability of the ground state and possibility of appearance of 
the phase transition in the superrenormalizable nonlical Yukawa- 
type field theory are investigated. A variational estimation of the 
upper bound for the effective potential is obtained. It is shown that 
there exist a finite critical value for the boson-fermion coupling con- 
stant. The initial vacuum becomes unstable when this coupling 
cosntant exceeds the critical value. As a result, the system under 
consideration goes into the phase with nonvanishing expectation 
value of the field. 17 refs.; 3 figs. 


19058 (JINR-E-2-89-415) The influence of quark masses 
on the infrared behaviour of a-bar,(Q?) in QCD. Dung, L.V.; 
Phuoc, H.D.; Tarasov, O.V. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1989. 18p. Order 
Number DE91628112. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

Renormalization group 6-function in the MOM scheme is calcu- 
lated in the one loop approximation by using the quark-quark-gluon 
vertex to define the renormalized coupling constant. It has nontriv- 
ial mass and gauge dependence. the infrared behaviour of the 
effective coupling constant o-bar in tHis scheme essentially 
depends on the choice of the gauge p@rameter. We have the situa- 
tion with five flavours is analyzed. It was found that for some 
gauges the running coupling constant Yoes not have pole singulari- 
tyt in the whole range of momentum. This effect is essentially 
connected with mass dependence of the 6-function. It is supposed 
that the renormalization prescription is preferable than others be- 
cause here a-bar reflects the behaviour of physical quantities 
which are finite at low energies. 14 refs.; 3 figs.; 1 tab. 


19059 (JINR-E-2-89-729) On the nature of phase transition 
in a two dimensional PHI theory. Efimov, G.V.; Ganbold, G. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1989. 12p. Order Number DE91628113. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The vacuum stability of a scalar PHI* theory in two dimensions 
is studied. A variational approach to estimate a functional integral 
defining the effective potential in this model. We find that the 
second-order phase transition takes place in the theory under con- 
sideration. This is in complete agreement with the Simon-Graffiths 
theorem. We show that the loop approximation leads to a wrong 
critical behaviour of the effective potential. 15 refs.; 4 figs. 


19060 § (LAPP-TH-280-90) Algebraic QFT as a framework for 
classification and model-buliding. A heretic view of the new 
kinematics. Schroer, B. Grenoble-1 Univ., 74 - Annecy (France). 
Lab. de Physique des Particules Elementaires. Jan 1990. 38p. Or- 
der Number DE91781429. Source: OSTI; NTIS (US Sales Only). 

We show that the algebraic structure encountered first in confor- 
mal QFT, corresponds to the multiciplicity-free parastatistics 
description of H. Green of 1953. We give arguments in favour of 
the dictum that QFT, in contradistinction to Quantum Mechanics, 
does not have to rely on quantization but rather allows for a formu- 
lation and classification in terms of intrinsic quantum principles. We 
interpret the Karowski-Weisz-Smirnov form-factor program in this 
light and comment on some properties of anyons and plektons 
which may be relevant for condensed matter physics (the enigma 
of Non-Fermi-Liquid-States). 


19061 (LAPP-TH-283-90) Wick theorems for local Chiral 
conformal fields. Ragoucy, E.; Thuillier, F. Grenoble-1 Univ., 74 - 
Annecy (France). Lab. de Physique des Particules Elementaires. 
Apr 1990. 30p. Order Number DE91781433. Source: OSTI; NTIS 
(US Sales Only). 

Assuming a Laurent expansion for field operators, we define a 
normal ordering based on the Si(2,C) vacuum. We compare the 
product of fields with the usual operators product expansions. 
Then, we show that the regular part of the latter is just the normal 
ordered one of the former. Thanks to this formalism, we state two 
Wick theorems for two dimensional conformal fields, including com- 
posite ones. This Wick theorems provide a simple and efficient way 
of computing correlation functions. 


19062 (NBI-HE-90-77) Dynamical triangulated fermionic 
surfaces. Ambjoern, J.; Varsted, S. Niels Bohr Inst., Copenhagen 
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(Denmark). Dec 1990. 13p. Order Number DE91628114. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We perform Monte Carlo simulations of randomly triangulated 
random surfaces which have fermionic world-sheet scalars 6; asso- 
ciated with each vertex i in addition to the usual bosonic 
world-sheet scalar chi“. The fermionic degrees of freedom force 
the internal metrics of the string to be less singular than the inter- 
nal metric of the pure bosonic string. (orig.). 


19063 (SLAC-PUB-5527) Non-harmonic gauge coupling 
constants in supersymmetry and superstring theory. Louis, J. 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). Apr 
1991. 10p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00515. (CONF-9103166—1: 2. international 
symposium on particles, strings and cosmology, Boston, MA 
(USA), 25-30 Mar 1991). Order Number DE91011751. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Recent developments in understanding non-harmonic gauge 
coupling constants in supersymmetry and superstring theory are 
summarized. 20 refs. 
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19064 (IPN—1988) The 1989 annual report: Nuclear 
Physics Institute. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. 1989. 503p. (in FR, EN). Order Number 
DE91767798. Source: OSTI; NTIS (US Sales Only). 

The 1988 annual report of the Nuclear Physics Institute (Orsay, 
France) is presented. The results concerning exotic nuclei and 
structure studies by means of nuclear reactions are summarized. 
Research works involving the inertial fusion and the actinides are 
discussed. Theoretical and experimental work on the following 
fields is also included: high excitation energy nuclear states, heavy 
ion collision, intermediate energy nuclear physics, transfer reac- 
tions, dibaryonic resonances, thermodiffusion, management of 
radioactive wastes. 
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19065 (BNL-46050) K* nucleus total cross sections. 
Sawafta, R. Brookhaven National Lab., Upton, NY (USA). [1990). 
6p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH00016. (CONF-900777-5: Workshop on science at the 
KAON factory, Vancouver (Canada), 23-28 Jul 1990). Order Num- 
ber DE91011732. Source: OSTI; NTIS; INIS; GPO Dep. 

The scattering of K* mesons from nuclei has attracted consider- 
able interest in the last few years. The K* holds a very special 
position as the weakest of all strongly interaction probes. The aver- 
age cross section is not larger than about 10 mb at lab momenta 
below 800 MeV/c, corresponding to a mean free path in the nu- 
cleus larger than 5 fm. Thus the K* is capable of probing the entire 
volume of the nucleus. Single scattering of the K* with a nucleon 
in the nucleus dominates the nuclear scattering, and only small 
and calculable higher order corrections are needed. The nucleon is 
a dynamical entity and its internal structure can, in principle, be al- 
tered by its surrounding nuclear environment. This work reports an 
experiment in which the K* is used to compare the nucleon in the 
nucleus with a free nucleon. 


19066 (CRN-CPR-9001) Study of the L-X-ray emission fine 
structure of Ta, Au and Th induced by Kr ions for energies be- 
tween 0.6 and 4 MeV/A. Larcher, J. Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires; Strasbourg-1 Univ., 67 
(France). Feb 1990. 133p. (in French). Order Number 
DE91781418. Source: OSTI; NTIS (US Sales Only). 

L X-ray emission in 0.6 to 4 MeV/A Kr bombardment of Ta, Au 
and Th was studied by means of a crystal spectrometer equipped 
with a LiF 100 crystal and a Nal(Tl) detector. The evolution of the 
X-rays spectra confirms the quasimolecular ionization process for 
the lower bombarding energies. For the higher energies, direct 
Coulomb ionization mechanism becomes important. The measure- 
ment of the X-rays energy shifts and of line broadening allows the 
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determination of the numbers of additional vacancies produced in 
the target during the collision. The X-ray production cross sections 
for the main lines are deduced from the measured X-rays yields. 


19067 (ECN-RX-90-050) Status report EFF and EAF pro- 
jects. Gruppelaar, H.; Kopecky, J. Netherlands Energy Research 
Foundation, Petten (Netherlands). Aug 1990. 13p. (CONF- 
9006319-: IAEA consultants meeting on first results of Fusion 
Evaluated Nuclear Data Library (FENDL-1) testing and start of 
FENDL-2, Vienna (Austria), 25-28 Jun 1990). Order Number 
DE91625465. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted for publication. 

The European Fusion File (EFF) project and the associated 
European Activation File Project (EAF) are sponsored by the Euro- 
pean Community's Fusion Technology Programme. The ist 
programme is directed to the short-term needs of the NET team, 
which designs the Next European Torus, while the 2nd program is 
directed to long-term needs in the development of a Fusion 
Demonstration Reactor, in particular in connection with the study of 
low-activation materials. Various European laboratories participate 
in this project. The programme of the EFF-project is in its 2nd 
phase, after the successful completion of the EFF-1 data file. The 
emphasis on the ist phase was on the improvement of the tritium 
breeding and neutron multiplication cross sections, while the 2nd 
phase emphasizes the improvement of a shielding data base. The 
progress of this 2nd phase is described. (author). 1 tab. 


19068 (INIS-mf-12714, pp. 698-703) Improvement of spalla- 
tion reaction simulation codes NMTC/JAERI and NUCLEUS. 
Nishida, T. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Takada, H.; Kanno, |.; 
Nakahara, Y. Japan Atomic Energy Research Inst., Tokyo (Japan). 
May 1990. 778p. (CONF-900156-: 2. international symposium on 
advanced nuclear energy research - evolution by accelerators, Mito 
(Japan), 24-26 Jan 1990). In Proceedings of the 2nd international 
symposium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

To make evaiuations of theoretical models for nuclear spallation 
reaction, simulation codes are modified and a new mass formula is 
used to improve the accuracy of Monte Carlo calculations. The 
following conclusions are made from analyses of calculated distri- 
butions of nuclear spallation products. A difference is found 
between the Cameron's old and the Uno and Yamada’s new mass 
formula, which is due to the difference in the method used to fit 
their shell energy terms to measured data for selected nuclei and in 
data themselves. For nuclides with an atomic number larger than 
70, mass excesses calculated by the Camerons’s mass formula are 
greater than those by the Uno and Yamada’s one, whereas the re- 
verse tendency is seen for ones with atomic numbers smaller than 
70. Analysis shows that the distributions of produced nuclei have 
patterns that appear natural from a physical point of view when ar- 
tificial restrictions are removed in counting the nuclide production 
events. The new mass formula can reproduce fairly well the experi- 
mental product yield distributions, especially in the neutron excess 
side. It is also found that the old mass formula gives lower estima- 
tions for the number of produced nuclei than the new one, 
especially in the nuclide region far from the beta stable line. (N.K.). 


19069 (INIS-mf—12714, pp. 704-709) Improvement of the 
spallation-reaction simulation code by considering both the 
high-momentum intranuclear nucleons and the preequilibrium 
process. Ishibashi, K. (Kyushu Univ., Fukuoka (Japan). Faculty of 
Engineering); Miura, Y.; Sakae, T. Japan Atomic Energy Research 
inst., Tokyo (Japan). May 1990. 778p. (CONF-900156-—: 2. interna- 
tional symposium on advanced nuclear energy research - evolution 
by accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of 
the 2nd international symposium on advanced nuclear energy re- 
search: Evolution by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the present study, intranuclear nucleons with a high momen- 
tum are introduced into intranuclear cascade calculation, and the 
preequilibrium effects are considered at the end of the cascade 
process. The improvements made in the HETC (High Energy 
Transport Code) are outlined, focusing on intranuclear nucleons 
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with a high momentum. and termination of the intranuclear cas- 
cade process. Discussion is made of the cutoff energy, and Monte 
Carlo calculations based on an excitation model are presented and 
analyzed. The experimental high energy neutrons in the backward 
direction are successfully reproduced. The preequilibrium effect is 
considered in a local manner, and this is introduced as a simple 
probability density function for terminating the intranuclear cascade 
process. The resultant neutron spectra reproduce the shoulders of 
the experimental data in the region of 20 to 50 MeV. The exciton 
model is coded with a Monte Carlo algorithm. The results of the 
exciton model calculation is not so appreciable except for interme- 
diate energy neutrons in the backward direction. (N.K.). 


19070 (ITEP—128-89) Deep inelastic nuclear reactions and 
some aspects of quantum chromodynamics. Gavrilov, V.B.; 
Leksin, G.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Teoreticheskoj i Ehksperi- 
mental'noj Fiziki. 1989. 28p. Order Number DE91628831. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The experimental data on backward particle emission in deep- 
inelastic nuclear reactions are analysed. New experiments on the 
electron beams are suggested. 36 refs.; 10 figs. 


19071 (JINR-R—1-89-282) The diffractive production of a 
K~ 27 2*.system on nuclei at 40 GeV. Antipov, V.V. (and others); 
Vasilevskij, |.M.; Vishnyakov, V.V. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1989. 8p. (In Russian). 
Order Number DE91628832. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The differential and total coherent cross sections of theK~ x~ x* 
system production on nuclei in the reaction K~A->K~x~x*A at 
the momentum of 40 GeV/c incident meson have been considered. 
The dependence of the cross sections intercept via an atomic 
number of nucleus target as A*/® indicates diffractive properties of 
the process under investigation. The experimental cross section 
was described in the framework of multiple scattering model 
(Glauber model). 11 refs.; 6 figs. 


19072 (JINR-R—15-89-103) Gamme-muttiplicity measuring 
during investigation of the hard gamma-radiation emission in 
the heavy ion reactions. Kamanin, V.V. (and others); Kugler, A.; 
Penionzhkevich, Yu.Eh. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions. 1989. 4p. (In Russian). Order 
Number DE91628833. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental dependence values for the gamma-muttiplicity 
<M.,> on the energy E., in the region from 3 to 24 MeV in the re- 
actions ®Zn(290 MeV)+®Zn, 2°Ne(110 MeV)+'12Sn, &Sn(358 
MeV)+"!2Sn are reviewed. The theoretical tendences of values 
<M.,> in the symmetrical (Zn+Zn) and asymmetrical (Ne+Sn) sys- 
tems are determined for the same probable reaction channels: 
compound-nucleus production, fission and multi-nucleon transfer 
channel. From the experimental data a drastic differences is shown 
between the dependence M., of E., in these two systems wich give 
132Nd compound nucleus with the same excitation energy. These 
results together with the difference in the yields of high-energy 
gamma rays in the same systems are not explained by the fact 
that these gamma rays are emitted only after the compound nu- 
cleus production. For the reaction Zn+Sn it is difficult to interpret 
the experimental data in the same way because the fast fission 
channel is predominant. 10 refs.; 2 figs.; 1 tab. 


19073 (Juel-Spez—562) KFA Institute of Nuclear Physics. 
Annual report 1989. Forschungszentrum Juelich GmbH (Ger- 
many, F.R.). inst. fuer Kernphysik. Apr 1990. 288p. Order Number 
DE91782168. Source: OSTI; NTIS (US Sales Only); INIS. 

This annual report contains extended abstracts about the work 
performed in the named research center together with a list of talks 
and publications. The work concerns experimental studies on nu- 
clear reactions and scattering processes, nuclear spectroscopy, and 
intermediate-energy physics, theoretical studies on nuclear struc- 
ture, nuclear reactions, and intermediate- and high-energy physics, 
developments of the isochronous cyclotron, the ISIS ion source, 
the magnetic spectrometer BIG KARL, and the cooler synchrotron 
COSY, as well as technical developments on spectrometers and 
detectors, computer systems, and radiation protection. (HSI). 





19074 (KEK-90-16) X-ray absorption coefficients of the el- 
ements (Li TO Bi, U). Sasaki,. Satoshi. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Nov 1990. 146p. Order 
Number DE91780316. Source: OSTI; NTIS (US Sales Only); INIS. 
The atomic absorption coefficient, 4a, and the mass absorption 
coefficient, /rho, have been calculated for the elements Li to Bi 
and U, based on both photoelectric and scattering effects. Tables 
include the ya and y/rho values (i) at 0.01 A intervals in the wave- 
length range from 0.1 to 2.89 A and (ii) at 0.0001 A intervals in the 
neighborhood of the K, L;, Lz, and Lg absorption edges. (author). 


19075 (KURRI-TR-339) Proceedings of the specialists’ 
meeting on physics and engineering of fission and spaliation, 
1989. Nakagome, Yoshihiro (ed.). Kyoto Univ., Kumatori, Osaka 
(Japan). Research Reactor Inst. Jul 1990. 98p. (in Japanese). Or- 
der Number DE91772306. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The third meeting was held on August 1, and the fourth meeting 
was held on December 12, 1989. The reports of the international 
conferences on 50 years research on nuclear fission in Germany 
and USA, and the reports on the nuclear data of fission-produced 
nuclei for evaluating reactor decay heat, the atomic mass formula 
considering proton-neutron interaction and unstable nuclei, re- 
search on short life fission fragments by on-line isotope separation 
process, the reactor physics on waste annihilation disposal and 
fuel breeding with an accelerator, the double differential cross sec- 
tion of back neutrons in nuclear spallation reaction, measurement 
of fission cross section and fission neutron spectra with fast neu- 
trons, U-235 fission spectra by unfolding activation foil data and 
production mechanisms of intermediate mass fragments from hot 
nuciei-emission of complex and fission fragments for **Kr+?7Al at 
10.6 MeV/u were made. (K.I.). 
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19076 (CONF-910503-8) White source gamme-ray produc- 
tion spectral measurement facilities In the USA. Larson, D.C. 
(Oak Ridge National Lab., TN (USA)); Dickens, J.K.; Nelson, R.O.; 
Wender, S.A. Oak Ridge National Lab., TN (USA); Los Alamos Na- 
tional Lab.. NM (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400 ;W-7405- 
ENG-36. From International conference on nuclear data for science 
and technology; Juelich (Germany, F.R.); 13-17 May 1991. Order 
Number DE91012216. Source: OSTI; NTIS; INIS; GPO Dep. 

The two primary neutron sources for measuring gamma-ray pro- 
duction (GRP) cross sections for basic and applied work in the USA 
are the Oak Ridge Electron Linear Accelerator (ORELA) located at 
the Oak Ridge National Laboratory (ORNL) and the Weapons Neu- 
tron Research (WNR) facility located at the Los Alamos National 
Laboratory (LANL). ORELA is based on a 180-MeV electron linear 
accelerator, while the WNR facility uses the Los Alamos Meson 
Physics Facility 800 MeV proton beam to produce neutrons. The 
facilities collectively cover the neutron-energy range from thermal 
to over 700 MeV. The paper describes the present capabilities for 
GRP measurements at each facility. 18 refs. 


19077 (JINR-R—13-89-468) Target-nucleus polarization mee- 
surements with Q-meter. Kiselev, Yu.F. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems); Karpikhin, 
I.L. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems. 1989. 18p. (In Russian). Order Number 
DE91630895. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods Phys. Res. 

The theory and the results of the experimental test of a Q-meter 
with the phase locking of the receiving circuit for measurements of 
target-nucleus polarization are given. Analytical expressions for the 
sensitivity and for the correction of the experimental spectrum to 
non-linearity are obtained, circuit diagrams of high-frequency units 
and a device for matching the Q-meter with the digital analyzer are 
given. The calculations are valid both for the series and parallel! re- 
ceiving circuit with a coaxial cable. 14 refs.; 10 figs. 
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19078 (CONF-9106158—1-Extd.Abst.) Orbiting: toward a 
unified model of nucleus-nucleus collision or excitation of nu- 
clear molecular states in heavy ion collisions?. Ray, A.; 
Shapira, D. Oak Ridge National Lab., TN (USA). [1991]. 3p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. From Towards a unified picture on nuclear dy- 
namics; Nikko (Japan); 6-8 Jun 1991. Order Number DE91011375. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. HEAVY ION REACTIONS/excitation; CAR- 
BON 12 TARGET/silicon 28 reactions; CARBON 12 TARGET/neon 
20 reactions; EXCITATION; ORBITS; COMPOUND NUCLEI; EX 
CITED STATES; SPIN 


19079 (ECN-RX-90-079) Radiative capture in tew-nucleon 
systems and exchange currents: Invited paper for the 7th in- 
ternational symposium on capture gamma-ray spectroscopy 
and related topics, Asilomar, 15-19 October 1990. Abrahams, K. 
(FOM/ECN Nuclear Structure Group, Petten (Netherlands)); Konij- 
nenberg, M.W.; Wervelman, R. FOM-ECN Collaboration. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Oct 1990. 12p. (CONF-9010336—: 7. international symposium on 
capture gamma-ray spectroscopy and related topics, Asilomar 
(Spain), 14-15 Oct 1990). Order Number DE91626745. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted for publication. 

Low-energy radiative neutron capture by the target nuclei 'H, 
2H, and °He depends on exchange currents. For radiative capture 
of thermal neutrons in the hydrogen isostopes, contributions of 
meson-exchange currents (MEC) range from 10-50 per cent, but 
these do not explain the photon circular polarization in polarized 
neutron capture by protons. In order to confirm previous data a 
feasibility study on the 'H(n-vectory,,7-vector) reaction has been 
performed. Experiments on polarized deuterium in a ZrD»2 target 
have been performed in order to unravel the channel-spin admix- 
tures for the *H(n,7) reaction, and to enable a comparison with 
model calculations. For °He a radiative thermal neutron capture 
cross section of 55(3) ub has been measured for single-photon 
emission, and 30(80) yb for *He(n,+-y) double-photon emission. Ac- 
curate cross-section data for radiative capture of thermal neutrons 
in SHe are relevant to a solution of the solar-neutrino problem. 
Shell-mode! calculations,which include meson-exchange currents, 
were performed for the *He(n,-y) reaction and for the so called hep 
process: *He+p->“He+e*r,. A theoretical result of 48(17) ub for 
the thermal neutron capture cross section, which agrees with the 
experiment, and a much more accurate estimate for the cross- 
section ratio of thermal neutron capture- and hep-process were 
obtained. Together with the present experiments this ration would 
imply a hep-neutrino flux on earth equal to 5.7(8)-10* cm-*s-’. 
This flux corresponds to about 10 (respectively 3) percent of the 
measured (respectively calculated) count rate of the °”C/ detector. 


19080 (JINR-R-1-89-218) Multiplicity of charged particies 
in interactions of oxygen nuclei with hydrogen at 3.1xA GeV/c. 
Glagolev, V.V. (Joint Inst. for Nuclear Research, Dubna (USSR)); 
Lebedev, R.M.; Pestova, G.D. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy. 1989. 7p. (in Russian). Order 
Number DE91628834. Source: OSTI; NTIS (US Sales Only); INIS. 

The experiment has been performed on the 100 cm hydrogen 
bubble chamber. The '®O+p interactions have been investigated at 
3.1A GeV/c incident momentum. The productions of charged pions 
can be explained in the frame of multiple nucleon-nucleon interac- 
tion. There is no contradiction with the assumption of several 
independent interactions of the target proton inside the oxygen nu- 
cleus. 5 refs.; 5 figs. 
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19081 (CONF-910503-9) Measurement of the nitrogen total 
cross section from 0.5 eV to 50 MeV, and analysis of the 433- 
keV resonance. Harvey, J.A.; Hill, N.W.; Larson, N.M.; Larson, 
D.C. Oak Ridge National Lab., TN (USA). [1991]. 4p. Sponsored 
by Department of Defense, Washington, DC (USA); USDOE, 
Washington, DC (USA). DOE Contract AC05-840R21400. From In- 
ternational conference on nuclear data for science and technology; 
Juelich (Germany, F.R.); 13-17 May 1991. Order Number 
DE91012222. Source: OSTI; NTIS; INIS; GPO Dep. 

High-resolution neutron transmission measurements have been 
made on several thicknesses of nitrogen gas samples from 0.5 eV 
to 50 MeV at the Oak Ridge Electron Linear Accelerator (ORELA). 
A preliminary R-matrix analysis has been done for resonances up 
to 800 keV. An R-matrix analysis of previous data was done by 
LANL and ENDF/B-VI, including the lowest energy resonance in 
14N at 433 keV. They found a spin of 3/2 (with 2 = 1) and a peak 
cross section of 7.0 b. Analysis of the present data yield a spin of 
7/2 (requiring £ > 2) and a peak cross section of 11.5 b for this 
resonance. These results are important for transport calculations of 
neutrons through air. Scattering measurements are planned to de- 
termine the parity of this resonance. 6 refs., 2 figs. 


19082 (FIAS-R-203) Coupled-channels optical calculation 
of electron-magnesium scattering. McCarthy, |.E.; Ratnavelu, K.; 
Zhou, Y. Flinders Univ. of South Australia, Bedford Park (Aus- 
tralia). Inst. for Atomic Studies. Apr 1989. 15p. Order Number 
DE91626746. Source: OSTI; NTIS (US Sales Only); INIS. 

The coupled-channels optical method is used to study the 
electron-magnesium scattering process at intermediate energies. 
Continuum optical potentials were included in the calculations. Dif- 
ferential and total cross sections are reported for the elastic and 
inelastic (3'P and 3°P) transitions at 10, 20 and 40eV. The present 
calculations show fair agreement with experimental data for difter- 
ential and total cross sections. 18 refs., 4 tabs., 3 figs. 


19083 (FIAS-R-204) An experimental and theoretical inves- 
tigation of the valence orbital momentum distributions and 
binding energy spectra of nitrogen. Cook, J.P.D. (and others); 
Pascual, R.; Weigold, E. Flinders Univ. of South Australia, Bedford 
Park (Australia). Inst. for Atomic Studies. May 1989. 32p. Order 
Number DE91626747. Source: OSTI; NTIS (US Sales Only); INIS. 

A detailed electron momentum spectrosocpy (EMS) and a many- 
body theoretical study of the complete valence region of N2 was 
carried out. The 1500eV EMS momentum distributions show that 
they provide a sensitive test for orbital wavefunctions of SCF cal- 
culations, and of correlation effects. The outermost 3c, orbital is 
more sharply peaked at the origin than predicted by the orbital 
wavefunction. The inner valence 2g orbital is severely split, with 
spectroscopic strength ranging from 34eV to over 60eV in binding 
energy. The results of the present extended basis 1p Green's func- 
tion calculations, as well as those of several previous manybody 
calculations, are only in semiquantitative agreement with this. 
There is a 2cy pole at 25eV with a pole strength of approximately 
0.067 in agreement with the results of manybody calculations. 
There is significant 2c, and or 17, strength and little 2c, strength 
in the region 26-34eV. Poles observed at 29 and 32eV, previously 
attributed to the 2c, orbital, are shown to be largely 20, in charac- 
ter. The manybody calculations predict too much 2c, strength in 
the region 26-34eV. 29 refs., 1 tab., 16 figs. 


19084 (INS-867) Capture rate of the ’Li(n, +)®Li reaction 
by prompt --ray detection. Nagai, Y. (Tokyo Inst. of Tech. 
(Japan). Faculty of Science); igashira, M.; Mukai, N. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Mar 1991. 19p. Order 
Number DE91780380. Source: OSTI; NTIS (US Sales Only); INIS. 

The reaction ’Li(n, 7)§Li is a trigger reaction which bridges the 
instability gap at mass 8 while producing heavy elements during 
the rapid process of nucleosynthesis. The reaction rate was remea- 
sured at the most probable neutron energy of 30 keV by detecting 
prompt ~+-rays from a captured state; 39.3 +- 6.0 ub was obtained. 
This value is two-times larger than that recently measured and 
agrees with the estimated value from the thermal neutron capture 
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cross section by using the 1/v law. The result is discussed in terms 
of both nucleosynthesis and the solar neutrino problem. (author). 
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19085 (KAERI/RR-877/89) Study on activation analysis. 
Kim, Young Kuk (Korea Advanced Energy Research Inst., Daeduk 
(Republic of Korea)); Chung, Yong Sam; Chung, Young Ju. Korea 
Atomic Energy Research Inst., Daeduk (Republic of Korea). Mar 
1990. 111p. (In Korean). Order Number DE91628840. Source: 
OSTI; NTIS (US Sales Only); INIS. 

High purity aluminum has been analyzed by neutron activation 
analysis. The determination of copper contents is aluminum has 
been used to evaluate its purity level. A new sensitive method has 
been developed by using graphite thermal column to reduce or 
eliminate the interference of *4Na which is generated from 2’ Al 
(n,«) 4Na reaction by fast neutron. Influence for activity of Na 
due to above reaction is found to be between 2.3 - 2.8 %. Copper 
contents in the high purity aluminum come out 0.542+-0.084 ppm. 
In addition, contents of 23 other impurity elements (<0.1 - 0.01 
ppm) are measured using general method after detection limit and 
optimum conditions are established. (author). 
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19086 (CONF-9105144—1) Toward a unified dynamic model 
tor heavy ion reactions — Exclusive measurements of Br + Al 
and Ni + Mg at incident energies near 10 MeV/amu. Shapira, D. 
(Oak Ridge National Lab., TN (USA)); del Campo, J.G.; Kim, H.; 
Chavez, E.L.; Wielecko, J.P. Oak Ridge National Lab., TN (USA). 
[1991]. 2p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract ACO5-840R21400. From 7. Adriatic international confer- 
ence on nuclear physics; Brioni (Yugoslavia); 27 May - 1 jun 1991. 
Order Number DE91011374. Source: OSTI; NTIS; INIS; GPO Dep. 
Energy spectra of light particles (p, d, t, and a) emitted from colli- 
sions of 960 MeV 7®Br with 27Al and 630 MeV °*Ni with “Mg have 
been measured in coincidence with evaporation residues from the 
system formed following full momentum transfer (stopping) of target 
and projectile. These measurements were performed with a large 
multidetector system where special attention was paid to energy 
calibration of the light particle spectra. The measurements show 
several unexpected features which are discussed in this paper. 


19087 (INIS-mf-12714, pp. 710-715) Calculation of FE-56 
reactions induced by high energy neutrons and protons. Hida, 
K. (Toshiba Corp. Kawasaki, Kanagawa (Japan). Nuclear Engineer- 
ing Lab.); lijima, S. Japan Atomic Energy Research Inst., Tokyo 
(Japan). May 1990. 778p. (CONF-900156—: 2. international sympo- 
sium on advanced nuclear energy research - evolution by 
accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of the 
2nd international symposium on advanced nuclear energy re- 
search: Evolution by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the present study, nuclear reaction cross sections and emitted 
particle spectra are calculated for Fe-56 induced by high energy 
neutrons and protons up to 300 MeV incident energy. The study 
employs two nuclear theory codes; optical and statistical model 
code ELIESE-3 and equilibrium and pre-equilibrium code ALICE. 
The upper limit of the incident energy, 300 MeV, is in accordance 
with the ALICE capability. Results suggest that global optical po- 
tentials should be used with caution for their applicability to the 
energy region of interest. Phenomenologically introduced energy 
dependences of the potential often become unreasonable for 
higher energies. ALICE can be used to evaluate individual reaction 
cross sections and emitted particle energy spectra, though it is not 
recommended to use angular distributions. The hybrid model, with 
the mean free path multiplied by two, seem to be preferable to the 
GDH (geometry-dependent hybrid) model. The angular distribution 
is well described by the Kalbach systematics. The evaluated data 





should be stored in ENDF-6 format. The total, elastic scattering 
and complex reaction classification will suffice. (N.K.). 


19088 (IPNO-DRE-9010) A double zero-dispersion mag- 
netic spectrometer used in a telescopic mode for very torward 
heavy ions studies. Bacri, C.O.; Roussel, P. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. 1990. 26p. Order 
Number DE91767800. Source: OSTI; NTIS (US Sales Only). 

An original method based on the use of a double magnetic spec- 
trometer in a telescopic mode is proposed for the studies of heavy 
ions collisions both at very forward angles and for magnetic 
rigidities close to that of the beam. It consists in the direct mea- 
surement of angular distributions on doubly - Brho and angle - 
sorted events. The method has been tested on the LISE spectrom- 
eter at GANIL with a 44 MeV/A *° Ar beam impinging on C, Al, Ni 
and Au targets. Milliradian angular accuracy have been obtained at 
magnetic rigidities as close as 0.9977 of that of the beam. 


19089 (IPNO-T-9004) Inelastic scattering of the “Ca on 
“°Ca at 50 MeV/nucleon. Decrease of the giant resonances and 
of the high energy excited states by the emission of light 
charged particles. Scarpaci, J.A. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire; Paris-11 Univ., 91 - Orsay 
(France). Jan 1990. 152p. (in French). Order Number 
DE91781456. Source: OSTI; NTIS (US Sales Only). 

Giant resonances in nuclei and high excitation energy structures 
were observed in inelastic heavy ion spectra. Two interpretations 
were proposed for these structures. One is based on a three body 
process, called the pick-up break-up process and the other on mul- 
tiple excitations of giant resonances in the nuclei. Our goal was to 
decide between these two interpretations. The experiment con- 
sisted in separating the two contributions by the measurement of 
light charged particles in coincidence with the inelastically scattered 
fragments. The investigation confirms the interpretation in terms of 
mukiple: excitation of the giant quadrupole resonance. The mea- 
surement of the pick-up break-up process showed that in the *°Ca 
on “Ca reaction at 50 MeV/nucleon, the three-body process 
makes up only 30% of the cross section measured in the high en- 
ergy region of the spectrum. 
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19090 (ECN-RX-90-080) Calculations of capture cross sec- 
tions and gamme-ray spectra with different strength tunction 
models: Presented at the 7th International symposium on cap- 
ture gamme-ray spectroscopy and related topics, Asilomar, 
14-19 October 1990. Kopecky, J. (Netherlands Energy Research 
Foundation, Petten (Netheriands)); Uhl, M. Netherlands Energy 
Research Foundation, Petten (Netherlands). Oct 1990. 5p. (CONF- 
9010336—: 7. international symposium on capture gamma-ray 
spectroscopy and related topics, Asilomar (Spain), 14-15 Oct 
1990). Order Number DE91626750. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted for publication. ; 

We studied the impact of different models for the E1 and M1 
gamma-ray . strength function on the results of neutron capture 
cross sections calculations for spherical and deformed target nuclei 
with mass numbers between 55 and 197. Assuming an M1 strength 
based on a standard Lorentzian we found in many cases strong 
support for an E1 strength in terms of a generalized Lorentzian 
with an energy dependent width and a non-zero limit as the energy 
tends to zero. These features are founded in microscopic models. 
For some of the investigated deformed nuclei, namely '5’-’°Eu, 
156Gd and '75Lu, an enhancement of the width is required in order 
to reproduce the experimental data. (author). 18 refs.; 1 fig. 


19091 LA-UR-91-1320) Ground state Gamow-Teller 
strength in “Ni(n,p)*Co. Ling, A. (Los Alamos Nationa! Lab., 
NM (USA)); Haight, R.C.; King, N.S.P.; Lisowski, P.W.; Sorenson, 
D.S.; Ulimann, J.L.; Aslanoglou, X.; Finlay, R.W.; Park, B.K.; Rapa- 
port, J.; Brady, F.P.; Romero, J.L.; Howell, C.R.; Tornow, W. Los 
Alamos National Lab., NM (USA). [1991]. 6p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
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(CONF-9103165—2: International conference on spin and isospin in 
nuclear interactions, Telluride, CO (USA), 11-15 Mar 1991). Order 
Number DE91011437. Source: OSTI; NTIS; GPO Dep. 

An important process occurring in presupernova stars is e~ cap- 
ture on free protons and nuclei. As e~ capture and the charge 
exchange reaction (n,p) between same initial and final states are 
both To — To + 1 transitions involving the same nuclear matrix el- 
ement, the (n,p) reaction can be used to provide the input required 
to calculate e~ capture rates. Specifically, the e- capture rate 
for a nucleus going from an initial state i to a final state f is propor- 
tional to the Gamow-Teller strength B". Once B" for a particular 
transition is known, the corresponding e~ capture rate \" for that 
transition can be calculated. The unit cross section Gg7(E,A) re- 
lates B" to the zero degree differential cross section extrapolated 
to q = 0 for (n,p) or (p,n) reactions: o(q = 0) = o(E,A)B". As o(E,A) 
has been seen to have a smooth A dependence, measurements of 
zero degree (n,p) cross sections for (fp) shell nuclei can be used to 
obtain B'', and thus 4", once a value for ¢(E,A) in this mass region 
is known. The data presented here allow a value for ogy in the (fp) 
shell to be calculated from the Gamow-Teller strength for the 6- 
decay “Co — “Ni + e- + ie. Since **Co B- decay and the re- 
action ®Ni(n,p) &*Co have opposite initial and final states, detailed 
balance can be used to relate the Gamow-Teller strengths for the 
two processes: B™ = 0.6228_ og¢69*-°9?. It is this value of B™ to- 
gether with the differential cross section measurements presented 
here for the reaction ®Ni(n,p) **Co that allow & to be calculated 
and thus a calibration point in the (fp) shell is established. 


19092 (LYCEN-T—8929) Nuclear moments of the yttrium 
isotopes and relaxation of the ®Y™. Fahad, M. Lyon-1 Univ., 69 
- Villeurbanne (France). Inst. de Physique Nucleaire; Lyon-1 Univ., 
69 - Villeurbanne (France). Jun 1989. 79p. (in French). Order 
Number DE91781416. Source: OSTI; NTIS (US Sales Only). 

This thesis is devoted to the study of yttrium isotopes near the 
shell closures (Z=40, N=40,50) by means of low-temperature nu- 
clear orientation technique. Yttrium oxidizes easily and its solubility 
in iron is low, so various internal fields may act on the nuclei. We 
have investigated the magnetic field distribution on nuclear reac- 
tion, implanted Yttrium nuclei. Studying the orientation of ®7Y™, the 
magnetic moment of this isomer is known. The magnetic hyperfin 
fields established were used to extract magnetic moments yu(*Y™, 
9/2*), (8684+), u(S>Y™ 8*), et u(°°Y™,7*). The odd nuclei mag- 
netic moments are near to the schmidt limit; those of the odd-odd 
nuclei deviates from the value obtained from the weak coupling of 
adjacent odd nuclei. The relaxation properties of Y in Fe have 
been studied on the reorientation of the °°Y™ (16 sec) metastable 
state. Programme based on the spin-latice relaxation theory devel- 
oped at the carendon laboratory (Oxford), we estimate the corringa 
constant Cy, = 0.44(4) Ks from the +-ray angular distribution. 


19093 (ORNL/TM—11762) Multilevel resonance analysis of 
5°Co neutron transmission measurements. de Saussure, G.; 
Larson, N.M.; Harvey, J.A; Hill, N.W. Oak Ridge National Lab., TN 
(USA). May 1991. 39p. Sponsored by Defense Nuclear Agency, 
Washington, DC (USA); USDOE, Washington. DC (USA). DOE 
Contract ACO5-840R21400. Order Number DE91012135. Source: 
OSTI; NTIS; INIS; GPO Dep. 

High-resolution neutron transmission measurements through sev- 
eral thicknesses of 5®Co were performed in 1986 at the Oak Ridge 
Electron Linear Accelerator (ORELA) in conjunction with the ENDF/ 
B-Vi evaluation of 5°Co done at Argonne National Laboratory. 
These measurements have much better energy resolution than 
previously published transmission measurements. The results of 
one of the measurements were used in the ENDF/B-V! evaluation 
of the total cross section above 100 keV, but the data were not 
used below 100 keV, but the data were not used below 100 keV, 
where the ENDF/B-VI cross sections are represented by resolved 
resonance parameters based on compilation. The ENDF/B-VI re- 
solved resonance parameters were used to compute the 
transmission for the sample thicknesses used in the ORELA mea- 
surements, and large discrepancies were observed between these 
computations and the results of the measurements. Consequently, 
all six ORELA transmission measurements were analyzed, in the 
neutron energy range from 200 eV to 100 keV, using the multilevel 
R-matrix computer code SAMMY which utilizes Bayes’ theorem for 
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the fitting process. The spin J of most resonances and the orbital 
angular momentum £ for the smaller resonances cannot be deter- 
mined from the data and were assigned somewhat arbitrarily so as 
to make the s-wave level density proportional to 2J + 1 and to sat- 
isfy the Dyson-Metha Ag statistics. Calculations with the resonance 
parameters obtained in the analysis reproduce well the results of 
the ORELA transmission measurements which were done at 80 m 
and 200 m with sample thicknesses varying from 0.005 to 0.3 
atoms/barn. The transmission measurements are not very sensitive 
to the values of the resonance capture widths; therefore, the cap- 
ture widths obtained in this analysis have large uncertainties. 
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19094 (GSI-91-06) 6* end-point measurements of neutron- 
deficient nuclei in the neighbourhood of Sn and ‘Gd. 
Keller, H. Gesellschaft fuer Schwerionenforschung mbH, Darmstadt 
(Germany, F.R.); Technische Hochschule Darmstadt (Germany, 
F.R.). Fachbereich 5 - Physik. Feb 1991. 139p. (In German). Order 
Number DE91782528. Source: OSTI; NTIS (US Sales Only); INIS. 
In the present thesis the decay energies of nine neutron-deficient 
nuclei in the neighbourhood of the double shell closure at '°°Sn 
and 'Gd were studied. By the high accuracy of the decay ener- 
gies measured here the errors of the experimental Gamow-Teller 
beta strength in the 0*->1* transitions of the considered even-even 
nuclei could be reduced by a factor of 3 to 4. By means of the 6 
decay energies as well as by a and p decay energies from the liter- 
ature the masses of neutron-deficient nuclei far from stability up to 
nuclei beyond the proton-drip line were determined and compared 
with mode! predictions. For N=82, 83 nuclei above '4°Gd a calcula- 
tion in the framework of a local mass systematic based on the shell 
mode! was pertormed in order to determine missing mass values 
and the excitation energy of the 9* isomer of '“°Ho. (orig/HSI). 


19095 (INIS-mf-12714, PP: 387-392) Transmutation of iong- 
lived fission product ('*’Cs, %Sr) by e@ reactor-accelerator 
system. Toyama, Shin-ichi (Power Reactor and Nuclear Fuel De- 
velopment Corp., Tokai, Ibaraki (Japan). Tokai Works); Takashita, 
Hirofumi; Konashi, Kenji; Sasao, Nobuyuki; Sato, Isamu. Japan 
Atomic Energy Research Inst., Tokyo (Japan). May 1990. 778p. 
(CONF-900156-: 2. international symposium on advanced nuclear 
energy research - evolution by accelerators, Mito (Japan), 24-26 
Jan 1990). In Proceedings of the 2nd international symposium on 
advanced nuclear energy research: Evolution by accelerators. Or- 
der Number DE90520334. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The report discusses the transmutation of long-lived fission prod- 
ucts by a reactor and accelerator. It is important to take some 
criteria into consideration in transmutation disposal. To satisfy the 
criteria, a combined system of a reactor and an accelerator is pro- 
posed for the transmutation. An outline of the transmutation reactor 
and the accelerator is presented. The transmutation reactor has 
the ability to transmute a large quantity of fission products. How- 
ever, it is desirable to have a high transmutation rate as well as a 
large disposal ability. Besides the transmutation property, it is nec- 
essary to investigate the physics of the transmutation reactor such 
as nuclear characteristics and burnup properties in order to obtain 
the most suitable, high performance core concept. A study on 
those properties is also presented. A high power accelerator is 
required for the transmutation. So a test linac is developed to ac- 
celerate high intensity beams. (N.K.). 


19096 (JINR-R—1-88-903) Emission of hard gamma-quanta 
in z— Xe-interactions at 3.5 GeV/c. Abdurakhimov, A.U.; Okhri- 
menko, L.S.; Slovinskij, B. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1988. 6p. (In Russian). Order Num- 
ber DES1628848. Source: OSTI; NTIS (US Sales Only); INIS. 

The investigation of the momentum distribution of high energy 
gamma quanta (GQ) from the reaction 7~+Xe at 3.5 GeV/c has 
been pertormed. It is found out that the relevant Lorentz invariant 
cross-section can be described by simple function of transversal 
momentum Py., E. d?o/dP.3~Py.", where n=1.9+-0.1 at x;,2/k=3/ 
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2, independently of the number m of z° mesons produced in the 
reaction. Experimental data are obtained using pictures of 180 liter 
Xenon Bubble Chamber of the ITEP (Moscow) exposed in the 
beam of x mesons with the momentum 3.5 GeV/c. 5 refs.; 1 fig.; 
2 tabs. 


19097 (JINR-R-6-89-31) Scheme “®Nd +-decay from the 
145Nd(n,27) reaction induced by thermal neutrons. Boneva, S.T. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics); Vasil’eva, Eh.V.; Popov, Yu.P.; Sukhovoj, A.M.; Khitrov, 
V.A.; Vojnov, A.V. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics. 1989. 12p. (In Russian). Order Number 
DE91628850. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Intern. Conf. on Electromagnetic Transitions in 
Atomic Nuclei, Tashkent, April 187-21, 1989. 

Intensities and Transition Energies of two-quanta cascades that 
populate 4 low-lying levels of '4*Nd are determined by the method 
of amplitude summation of coinciding pulses. In a '4®Nd level 
scheme 91 cascades are placed. A comparison of the obtained 
scheme with that known from literature has shown their good 
agreement up to an excitation energy of 2.5 MeV. Additional decay 
modes for 25 levels, excited by the most intensive cascades are 
established up to 5.4 MeV. The sums of calculated and experimen- 
tal intensities of the cascades to 14 final levels of the '4°Nd are 
compared. A considerable enhancement of the partial widths of 
secondary transitions to the ground and first excited states was re- 
vealed in comparison with those to other states. 12 refs.; 2 figs.; 3 
tabs. 


19098 (JINR-R-15-89-157) Determination of changes in 
charge radii and deformation parameters of Ce nuclei. Gan- 
grskij, Yu.P. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Nuclear Reactions); Zemlyanoj, S.G.; Kolesnikov, N.N. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Reac- 
tions. 1989. 12p. (In Russian). Order Number DE91628849. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Isotope shifts in optical spectra of Ce stable isotopes have been 
investigated by laser induced resonance fluorescence. Changes in 
mean square nuclear radii are extracted from reported isotope 
shifts by means of different evaluation methods. For determination 
of quadrupole deformation parameters Coulomb excitation cross- 
sections of Ce isotopes have been measured. The dependence of 
mean-square radii changes of the neighbouring even-even isotopes 
on neutron number is discussed in comparison with different model 
dependent results on A<r*>. 24 refs.; 4 figs.; 5 tabs. 
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19099 (JINR-R-6-89-43) Intensive two-quanta cascades 
and the decay level scheme of the '“Yb compound state. 
Boneva, S.T. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics); Vasil’eva, Eh.V.; Popov, Yu.P.; Sukhovoj, 
A.M.; Khitrov, V.A.; Vojnov, A.V. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics. 1989. 12p. (In Russian). 
Order Number DE91628857. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to the Intern. Conf. on Electromagnetic Transitions in 
Atomic Nuclei. Tashkent, 1989. 

Intensities and transition energies of 157 two-quanta cascades 
that populate three low-lying levels of '”*Yb are determined by the 
method of the amplitude summation of coinciding pulses. The order 
of cascade transitions is determined in 80 cascades independently 
of the known methods. Twenty five of compound nucleus levels 
have an excitation energy above 2.5 MeV. Their decay modes are 
defined for the first time. In turns out that the spin identification 
J™=1* of the 1624 keV level suggested earlier does not agree with 
the branching ratio observed in the (n,2-y) reaction. 11 refs.; 2 figs.; 
3 tabs. 
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6519 Nuclear Properties and Reactions, A = 190- 
219, Experimental 


19100 (CEA-LNS-PH-90-53) Stability of excited nuclei in a 
dynamical simulation. De Paula, L. (Laboratoire National Saturne 
- Centre d’Etudes Nucleaires de Saclay, 91 -Gif-sur-Yvette 
(France)); Nemeth, J.; Leray, S.; Ngo, C.; Souza, S.R.; Sa Ben- 
Hao; Zheng Yu-Ming; De Paula, L.; Nemeth, J.; Sa Ben-Hao; 
Zheng Yu-Ming; Ngo, H. Laboratoire National Saturne - Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 1990. 
9p. Order Number DE91773616. Source: OSTI; NTIS (US Sales 
Only). 

We investigate the stability of excited '8’Au nuclei with respect 
to multifragmentation using a dynamical simulation based on 
molecular dynamics and restructured aggregation. We focus atten- 
tion on 3 kinds of excitations: heat, compression and rotation. We 
also study the influence of a geometrical perturbation created when 
a projectile drills a hole in a '®?Au nucleus. 


19101 (CEA-LNS-PH-91-01) Multitragmentation of ‘’Au 
versus heat, compression, rotation and geometrical perturba- 
tion. Ngo, C. (Laboratoire National Saturne Centre d’Etudes 
Nucleaires de Saclay, Gif sur Yvette (FR)); Paula, L. de; Nemeth, 
J.; Sa Ben-Hao; Leray, S.; Souza, S.R.; Zheng Yu-Ming; Paula, L. 
de; Nemeth, J.; Sa Ben-Hao; Zheng Yu-Ming; Ngo, H. Laboratoire 
National Saturne - Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). 1991. 6p. (CONF-910110-: 19. international 
workshop on gross properties of nuclei, Hirschegg (Austria), 14-19 
Jan 1991). Order Number DE91767714. Source: OSTI; NTIS (US 
Sales Only). 

In this contribution we shall study the stability of '°’Au nuclei 
with different kinds of excitation energies: heat, compression and 
rotation. This is done in the framework of molecular dynamics cou- 
pled to a chromatic restructured aggregation model. The details of 
the model will be presented elsewhere and we shall just briefly 
quote here the main ingredients. Molecular dynamics is used to 
simulate the interaction between nucleons which are represented 
by gaussians in coordinate and momentum space. The interaction 
is obtained from a Skyrme effective force including a Yukawa inter- 
action. Protons (p) and neutrons (n) are distinguished from each 
other. 


19102 (GSI-91-17(prepr.)) Emission temperatures in 
“ar+'7Au reactions in the limiting tragmentation regime. 
Kudne, G.J. (Geselischaft fuer Schwerionentorschung mbH, Darm- 
stadt (Germany, F.R.)); Berdermann, E.; Hubele, J.; Lynen, U.; 
Milkau, U.; Mueller, W.F.J.; Sann, H.; Trautmann, W.; Pochodzalla, 
J.; Kreutz, P.; Pinkenburg, C.H.; Aichelin, J.; Berthier, B.; LukGe- 
selischaft fuer Schwerionenforschung mbH, Darmstadt (Germany, 
F.R.). Mar 1991. 14p. Grant PHY-89-13815. Order Number 
DE91782346. Source: OSTI; NTIS (US Sales Only); INIS. 

Emission temperatures of “He and 5Li fragments were measured 
for the reaction “°Ar+'®7Au at E/A=200 MeV. Compared to previ- 
ous measurements at E/A=60 MeV, the average emission 
temperatures increase by less than 2 MeV to a value of about 6 
MeV. QMD calculations indicate that the internal fragment tempera- 
tures are determined at a point where the system is still close to 
normal nuclear density and that they do not reflect the local nu- 
cleon temperature. The simulations support the hpyothesis that the 
low emission temperatures are a consequence of the dynamics of 
the fragment formation process. (orig.). 


19103 (JINR-E-1-89-481) Yields of radionuclides formed in 
the interaction of 3.65 AGeV '2C-ions and protons with ™'Pb. 
Damdinsuren, C. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy); llyushchenko, V.I.; Kozma, P.; Chultem, D. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High En- 
ergy. 1989. 9p. Order Number DE91628858. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The production of radionuclides in the reactions of 3.65 A GeV 
12C-ions and protons with ™'Pb has been investigated at the 
Dubna synchrophasotron. The independent and cumulative yields 
of target fragments were determined by off-line gamma-ray 
spectroscopy. Isomeric ratios and mass-yield distributions were de- 
duced from these data. 6 refs.; 1 fig.; 3 tabs. 


19104 (JINR-E-6-89-438) The investigation of the ?"'Rn- 
>?"At decay and three-particle uration in 2" At. Venos, 
D. (and others); Bonch-Osmolovskaya, N.A.; Caloun, P. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1989. 16p. Order Number DE91628859. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The gamma-gamma directional correlations for eighteen cas- 
cades observed in the *''Rh decay were measured by means of a 
multidirector system (seven Ge(Li) detectors). Together with experi- 
mental data on internal conversion this allows a unique and 
model-independent assignment of the spin values for ten levels in 
211 At. Multipole mixing ratios for eight gamma transitions were also 
derived. The properties of *"'At were treated in the framework of 
the multi-particle shell-model using finite range forces. The influ- 
ence of core collective vibrations on the electromagnetic properties 
is taken into account by using the effective electromagnetic opera- 
tors. 26 refs.; 3 figs.; 3 tabs. 
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19105 (ANL/CP-72846) Proton-induced fission at ultra sub- 
barrier energies. Back, B.B.; Betts, R.R.; Fernandez, P.B.; 
Gehring, J.C.; Henderson, D.J.; Nagame, Y. Argonne National 
Lab., IL (USA). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-31109-ENG-38. (CONF-910135-2: 7. win- 
ter workshop on nuclear dynamics, Key West, FL (USA), 27 Jan - 
2 feb 1991). Order Number DE91011169. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Cross sections for proton-induced fission of 7°®U have been 
measured at seven proton energies ranging from 3.0 to 4.45 MeV 
using two position sensitive paraliel-grid avalanche counters in a 
kinematic coincidence. In addition, an upper limit for the fission 
cross section was established at extreme sub-barrier energies 
down to a level of ~20 pb at 3 MeV. This result is in contradiction 
to recent findings of Ajitanand et al., who found that the fission 
excitation function exhibited a plateaux at about 1000 pb in the en- 
ergy range from 1.0 to 3.5 MeV. 7 refs., 3 figs., 1 tab. 


19106 (CRN-PN-8930) Present status of radiochemical 
double 6 decay study (7°U). Chevallier, A. (Strasbourg-1 Univ., 
67 (FR). Centre de Recherches Nucileaires); Chevallier, J.; Es- 
coubes, B.; Schulz, N.; Sens, J.C.; Madic, C.; Maillard, C. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
1989. 7p. (CONF-8906160—: 23. Yamada conference on nuclear 
weak processes and nuclear structure, Osaka (Japan), 12-15 Jun 
1989). Order Number DE91767790. Source: OSTI; NTIS (US 
Sales Only). 

The reasons for which the 25°U is a suitable candidate for the 6 
8 decay processes are explained. The strategy adopted for the ra- 
diochemical separation of the 754U is given. A chemical system 
based on extraction chromatography is applied. The Pu IV break- 
through curves obtained at 40C during 7®Pw*5U separation 
cycles are presented. A short description of the chromatographic 
facility is given. The solution adopted for the low background a 
spectrometer is explained. 


19107 (JINR-E-6-89-759) Low temperature nuclear orienta- 
tion of 7°Np in gadolinium host. Simeckova, E.; Cizek, P.; 
Finger, M.; John, J.; Malinsky, P.; Paviov, V.N. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems. 1989. 
6p. Order Number DE91628862. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Hyperfine Interact. 

The angular distribution of +-radiation from the decay of °Np 
oriented at low temperatures in gadolinium matrix was investigated. 
The orientation parameters B2 and B4 were determined. The atten- 
uation factors for two long-living states in %°Pu at 391.5 keV and 
285.4 keV were calculated. From the anisotropies measured the 
multipole mixing ratios for 11 +-transitions in 25°Pu were deduced. 
The results obtained support the assignment of spins of the levels 
at 492.2 keV and 391.6 keV as 3/2~ and 7/2-, respectively. 18 
refs.; 2 figs.; 3 tabs. 
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19108 (JINR-R-7-89-227) Neutron emission in the fission 
of highly excited Calitornium nuclei (E*=72 MeV). Blinov, M.V. 
(Radievyj Inst., Leningrad (USSR)); Bordyug, V.M.; Kozulin, Eh.M. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions. 1989. 18p. (In Russian). Order Number DE91628863. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Nucl. Phys. 

The differential cross-sections for neutron production in the fis- 
sion of highly excited californium nuclei formed in the 29°U+'!2C 
(105 MeV) reaction have been measured. From an analysis of the 
experimental data it follows that the number of pre-fission neutrons 
substantially exceeds the value obtained in the framework of the 
standard statistical model. The saddle-to-scission time of the ex- 
cited nucleus is estimated on the basis of the neutron multiplicity. 
The dependences of the neutron number and their average ener- 
gies on the fragment mass are determined. 22 refs.; 6 figs. 


19109 (LIYaF—1525) Search of the beta-delayed nuclear fis- 
sion of the neutron-rich nuclei and cosmochronology. Mezilev, 
K.A.; Novikov, Yu.N.; Popov, A.V.; Sergeev, Yu.Ya.; Tikhonov, V.I. 
AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 1989. 21p. (In 
Russian). Order Number DE91628864. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The beta-delayed nuclear fission search of the neutron-rich nu- 
clei has been performed at the IRIS mass-separator. The products 
of spallation reaction of the target-nuciei 2°8U induced by the pro- 
tons with energy 1 GeV were investigated in the region of mass 
numbers from A=228 to A=234. Among them the new nuclei 
232Fr(T, ;2=5*-1s), 7%Ra(30+-5s), **Ra(~40s) were identified. 
The delayed fission was not observed: the comparison of fission 
recoil detectors as well as X,-y and 6-ray detectors result in the lim- 
its for delayed fission probabilities per nuclear decay for 
228Fr(<or approx.2x10-7); 25°Fr (<or approx.3x10—§); 22Fr(<or 
approx.2x10—®); 232Ac(<or approx.10—®). The data for two last nu- 
clides indicate that the delayed nuclear fission does not hinder the 
tormation of 252Th cosmochronometer during the galactic synthesis 
of chemical elements. This results is in contradiction with some re- 
cent theoretical predictions and requires the reconsideration of the 
Universe lifetime estimations, based on them. 32 refs.; 6 figs.; 3 
tabs. 
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Refer also to citation(s) 16836, 18950, 18957, 19034, 19038, 
19073, 19083, 19092 


19110 (ANL/CP-72432) Meson-exchange ~N model. Lee, 
Chauchen (National Taiwan Univ., Taipei (Taiwan). Dept. of 
Physics); Yang, Shin Nan; Lee, T.S.H. Argonne National Lab., IL 
(USA). [1990]. 8p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (CONF-9005251-3: Workshop 
on quark-gluon structure of hadrons and nuclei, Shanghai (China), 
28 May - 1 jun 1990). Order Number DE91011158. Source: OST]; 
NTIS; INIS; GPO Dep. 

It is necessary to develop a aN model which contains, at least 
qualitatively, the mechanisms originated from some fundamental 
theory of strong interactions. QCD is now commonly accepted as 
the fundamental theory of the strong interaction. However, due to 
the great mathematical complexities, it is still not possible to de- 
scribe the nuclear phenomena, e.g., *N and NN interactions from 
it. On the other hand, models based on meson-exchange picture 
have been very successful in describing the NN phase shifts and 
observables. It is therefore reasonable to assume that the aN dy- 
namics at low and intermediate energies can be described by the 
same approach. The degree of success of such a meson- 
exchange wN model would depend on the consistency in the 
parameters employed, e.g., masses and coupling constants, as 
compared to those used in the meson-exchange NN model. In this 
paper, we report on the development of a «N model starting from 
an effective Lagrangian. We introduce a three-dimensional reduc- 
tion of the Lagrangian field theory for deriving from a xN scattering 
equation. The constructed model can be readily applied to resolve 
the above-mentioned important problems in the field of intermedi- 
ate energy nuclear physics. We present our preliminary results and 
discuss tuture improvements. 
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19111 (CEA-CONF—10247) Probing the short range behav- 
ior of nuclei with high P; photo- and electro-nuclear reactions. 
Laget, J.M. CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. de Physique Nucleaire. 1990. 23p. 
(CONF-9002151—: Workshop on vector dominance phenomena in 
the interaction of photons with hadrons and nuclei, Goettingen 
(Germany, F.R.), 20-24 Feb 1990). Order Number DE91767813. 
Source: OST; NTIS (US Sales Only). 

The short range behavior of the nucleus and the use of the nu- 
cleus as a filter are studied. Special emphasis is given to photon 
and hadron induced reactions. The components of the nuclear 
wave function are described. The evidences of hard scattering pro- 
cesses in reactions induced by real photons as well as by hadrons 
on free nucleus are reviewed. The spin observables are also inves- 
tigated. The perspectives opened by these studies in the nuclear 
environment are considered. 


19112 (CEA-CONF-10466) Polarization and electromag- 
netic probes. Laget, J.M. CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Physique Nucleaire. 
1990. 4p. (CONF-900726-: 7. international conference on polariza- 
tion phenomena in nuclear physics, Paris (France), 9-13 Jul 1990). 
Order Number DE91773610. Source: OSTI; NTIS (US Sales Only). 

‘Recent progresses in handling polarized beams of electrons and 
photons allow to undertake the systematic study of the spin ob- 
servables in hadronic matter. The main axes are given. 


\ 

19113 (CRN-PN-8927) Parity dependence in the optical 
potential of sd-shell nuclei. Ferrero, J.L. (Valencia Univ., (ES)); 
Ruiz, J.A.; Bilwes, B.; Bilwes, R. Strasbourg-1 Univ., 67 (France). 
Centre de Recherches Nucleaires. 1989. 25p. Contract PB 0415 
1988/90. Order Number DE91767794. Source: OSTI; NTIS (US 
Sales Only). 

Elastic scattering between sd-shell nuclei differing by one, two, 
three and four nucleons has been measured. The oscillating pat- 
tern of the angular distributions, when it is observed, is attributed 
to the interference between direct elastic scattering and elastic 
transfer. Explicit DWBA treatment of the elastic transfer or parity 
dependent real potential analysis allow both a good reproduction of 
the data. The sign and the importance of the parity potential 
deduced by fitting the data are in good agreement with the predic- 
tions of microscopic calculations in the two centre shell-model. 


19114 (CSNSM-T-—89-108) Low energy collective excita- 
tions: microscopic study of the rotation, the vibration and 
their coupling in even-even nuclei. Deloncle, |. Paris-11 Univ., 
91 - Orsay (France). Centre de Spectrometrie Nucleaire et de 
Spectrometrie de Masse; Paris-6 Univ., 75 (France). Oct 1989. 
160p. (In French). Order Number DE91781417. Source: OSTI; 
NTIS (US Sales Only). 

The most general Bohr collective quadrupolar hamiltonian is con- 
structed in a microscopic way. A time dependent Hartree-Fock 
adiabatic approach is applied. The aim of the investigation is to ob- 
tain a quantified description of the collective properties at low 
energies of the heavy and mean nuclei. A two body interaction of 
Skyrme type is considered. The hypothesis made for solving the 
proposed nuclear N body problem are described. The low energy 
spectra calculated for “Ge, 7°Se, ™°Cd and '°°Pt nuclei are in 
good agreement with experimental data. 


19115 (FIAS-R-201) Electron scattering from atoms. Mc- 
Carthy, |.E. Flinders Univ. of South Australia, Bedford Park 
(Australia). Inst. for Atomic Studies. Jan 1989. 15p. (CONF- 
8901220—: Atomic and molecular physics and quantum chemistry 
meeting, Perth (Australia), 5 Jan 1989). Order Number 
DE91626733. Source: OSTI; NTIS (US Sales Only); INIS. 

Energy levels and photon-emission rates have been used to test 
many-body bound state methods, which essentially involve the di- 
agonalization of the Hamiltonian in a basis of independent-particle 
configurations (Cl expansion). The major difficulty in many-body 
expansions is that a complete basis includes the breakup contin- 
uum. How important this is for bound states is not quite known, 
since computational methods have not yet been able to get an- 
swers for energy levels and spectroscopic factors of singly-charged 
positive ions that agree with the results of (e,2e) experiments 
within experimental error. Such experiments provide easily the 





most sensitive test for Cl methods. Ap summary of these results is 
given and is concluded that spectroscopic factors for the stronger 
states of a split symmetry manifold can be calculated to about 10% 
accuracy or worse by including square-integrable functions (pseu- 
dostates) to represent the effects of continuum manifolds. 20 refs., 
2 tabs., 6 figs. 


19116 (FIAS-R-208) Difterential cross sections for elastic 
and inelastic n=2 excitation of ground-state helium at 29.6 and 
40.1 eV. Brunger, M.J. (Australian National Univ., Canberra (Aus- 
tralia). Atomic and Molecular Physics Lab.); McCarthy, 1.E.; 
Ratnavelu, K. Flinders Univ. of South Australia, Bedford Park (Aus- 
tralia). Inst. for Atomic Studies. Nov 1989. 19p. Order Number 
DE91626734. Source: OSTI; NTIS (US Sales Only); INIS. 

Differential cross sections have been measured for elastic and 
inelastic scattering of electrons by ground-state helium at 29.6 and 
40.1eV. The normalisation of the cross sections is discussed. The- 
oretical cross sections have been obtained using a 10-state 
coupled-channels-optical calculation. In general, there is good 
agreement between theory and experiment for singlet states but 
not for triplet. 20 refs., 5 tabs., 6 figs. 


19117 (FIAS-R-211) Validity of the coupled-channel optical 
calculation for e-H scattering. Bray, |.; Konovalov, D.A.; Mc- 
Carthy, I.E. Flinders Univ. of South Australia, Bedford Park 
(Australia). Inst. for Atomic Studies. Aug 1990. 19p. Order Number 
DE91626735. Source: OSTI; NTIS (US Sales Only); INIS. 

The coupled-channels optical calculation of electron-atom scat- 
tering involves the solution of a set of coupled integral equations 
for a finite set of channels. The coupling potential is the optical po- 
tential which includes a description of the effect of the remaining 
channels on the scattering. For discrete channels the calculation of 
the optical potential can be verified within the framework of the 
coupled-channels calculation. 54.4 eV electron scattering on hydro- 
gen is calculated in a 3-channel model with the n = 2 channels 
either explicitly coupled or treated by different approximations to 
the optical potential. The same is done for the n = 3 channels in a 
6-channel model. The effect of the optical potential for continuum 
channels is assessed by comparison with experiment. 10refs., 4 
tabs., 4 figs. 


19118 (FIAS-R-213) Resonances in few-body systems. 
Afnan, |.R. Flinders Univ. of South Australia, Bedford Park (Aus- 
tralia). Inst. for Atomic Studies. Sep 1990. 27p. Order Number 
DE91626736. Source: OSTI; NTIS (US Sales Only); INIS. 

Contribution to Quantum Structures: Essays in honour of lan 
McCarthy. 

It is shown how the resonance poles of the scattering amplitude 
correspond to eigenstates of the Hamiltonian that is analytical 
continued into the complex r-space via the dilatation group trans- 
formation, and how the corresponding eigenstates satisfy a 
modified form of the orthogonality condition. As an illustration of 
the results, examples of resonances in x - d, and a - d scattering 
as a three-body system are presented. 11 refs., 4 figs. 


19119 (IAE—4665-2) Experimental consequences of K*- 
meson localization in nuclei. Kurilkin, N.N. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii. 1988. 13p. (In Russian). Order 
Number DE91628782. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental consequences of the hypothesis of K*-meson lo- 
calization in nuclei are considered as applied to Kyu2-decay: the 
increase in K* lifetime, the Z-dependence of tau caused by 
coulomb effects, and broadening of impulse spectra of u*-mesons. 
11 refs.; 1 fig.; 1 tab. 


18120 (IN2P3-9002) Nucleons in nuclei, however.. Grange, 
P. (institut Max von Laue-Paul Langevin (ILL), 38 - Grenoble (FR)); 
Mathiot, J.F.; Roy-Stephan, M.; Frascaria, R.; Gales, S.; Ericson, 
M.; Delorme, J.; Pirner, H.J.; Magnon, A. Institut National de 
Physique Nucleaire et de Physique des Particules (IN2P3), 75 - 
Paris (France). 1990. 62p. (In French). (CONF-8909389-—: Joliot- 
Curie workshop on nuclear physics, Maubuisson (France), 11-15 
Sep 1989). Order Number DE91781421. Source: OSTI; NTIS (US 
Sales Only). 
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The topics presented at the 1989 Joliot-Curie Lectures are re- 
ported. Two main subjects were retained: a simplified description 
of the N-body motion of particles in the quasi-particle configuration; 
study of the dynamics of nuclear components which are not de- 
scribed by nucleons in their ground state. The following themes 
were presented: quasiparticles and the Green functions, relativistic 
aspects of the quasiparticle concept, the dimensions of nucleons in 
the nuclei and the EMC effect, quarks and gluons in the nuclei, the 
delta in the nuclei, the strangeness, quasiparticles far from the 
Fermi sea, diffusion of electrons, stellar evolution and nucleosyn- 
thesis. 


19121 (IPNO-DRE-9007) The interactions of heavy mesons 
with nuclei. Le Bornec, Y. Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire. 1990. 31p. (CONF-9004300-: P.S.1I. 
spring school, ZUOZ (Switzerland), 17-25 Apr 1990). Order Num- 
ber DE91767792. Source: OSTI; NTIS (US Sales Only). 

Data obtained from interactions of heavy mesons with nuclei is 
reviewed. Nucieon-nucieon reactions followed by p + d (or d+p) re- 
actions and nucleon-nucleus reactions are described. A meson 
decay experiment is discussed. The fundamental importance of S,,; 
(1535) in eta-nucleon is stressed. The propagation of resonances 
through nuclear matter is considered. Improvements in this 
research field require the developement of a new accelerator gen- 
eration. 


19122 (IPNO-TH-87-99) The percolation approach in nu- 
clear physics. Desbois, M. Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire; Paris-11 Univ., 91 - Orsay (France). 
Dec 1987. 345p. (In French). Order Number DE91781420. Source: 
OSTI; NTIS (US Sales Only). 

Nuclear collisions at intermediate energies show up two different 
regimes: spallation and multifragmentation. We have developed a 
simple model of nuclear reactions that is based on percolation. This 
mode! exhibits the transition between the two possible regimes. 
Parameters appearing in percolation are related to the reactions 
conditions. With the help of simulations and also analytically, we 
can calculate various quantities such as mass yields, linear mo- 
mentum transfers and fragments multiplicities. The agreement with 
experimental data is, generally, rather good. Thus, we can say that 
percolation, though schematic, appears as a useful framework to 
discuss heavy ions collisions at various incident energies. 


19123 (IPNO-TH-9027) Saturation and nucleation in hot 
nuclear systems. Deangelis, A.R. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. Jul 1990. 36p. Order Num- 
ber DE91781422. Source: OSTI; NTIS (US Sales Only). 

We investigate nuclear fragmentation in a supersaturated system 
using classical nucleation theory. This allows us to go outside the 
normally applied constraint of chemical equilibrium. The system is 
governed by a virial equation of state, which we use to find an ex- 
pression for the density as a function of pressure and temperature. 
The evolution of the system is discussed in terms of the phase dia- 
gram. Corrections are included to account for the droplet surface 
and all charges contained in the system. Using this model we in- 
vestigate and discuss the effects of temperature and saturation, 
and compare the results to those of other models of fragmentation. 
We also discuss the limiting temperatures of the system for the 
cases with and without chemical equilibrium. We find that large nu- 
clei will be formed in saturated systems, even above the limiting 
temperature as previously defined. We also find that saturation and 
temperature dominate surface and Coulomb effects. The effects 
are quite large, thus even a qualitative inspection of the yielas may 
give an indication of the conditions during fragmentation. 


19124 (JINR-E-2-89-542) Magnetic form factor of the 
deuteron with allowance for meson exchange currents. Burov, 
V.V. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of The- 
oretical Physics); Sus’kov, S.Eh.; Dostovalov, V.N. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 12p. Order Number DE91628745. Source: OSTI; NTIS (US 
Sales Only): INIS. 

Submitted to Z. Phys. 

The effects on the deuteron magnetic form factor have been 
studied on the choice of meson-nucleon form factors and deuteron 
wave functions. It is shown that the effects should be taken into 
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account in exchange-current model (MEC). The contribution of de- 
lay effects is proved to be strongly dependent on meson-nucleon 
form factors at large transfer momenta. The considered set of 
wave functions of the Paris and Bonn potential does not much in- 
fluence the way, these effects manifest themselves. It is found for 
the structure function B(q?) that inclusion of MEC and the delay ef- 
fects does not improve the agreement with experiment at large 
transfer momenta. 17 refs.; 8 figs. 


19125 (JINR-E-2-89-581) Percolation and multifragmenta- 
tion of nuclei. Shmakov, S.Yu.; Uzhinskij, V.V. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation. 1989. 12p. Order Number DE91628787. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A method to build the ’cold’ nuclei as percolation clusters is sug- 
gested. Within the framework of definite assumptions of the 
character of nucleon-nucleon couplings breaking resulting from the 
nuclear reactions as description of the multitragmentation process 
in the hadron-nucleus and nucleus-nucleus reactions at high ener- 
gies is obtained. 19 refs.; 6 figs. 


19126 (JINR-E-4-89-692) Equations of the finite tempera- 
ture quasiparticie-phonon nuclear model tor hot spherical odd 
nuclei. Nguyen Dinh Dang (Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Fizicheskij Fakul’tet). Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics. 1989. 31p. 
Order Number DE91628746. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Z. Phys., A: At. Nuclei. 

The set of equations for hot odd spherical nuclei has been de- 
rived by using the temperature Green function method within the 
framework of the Finite Temperature Quasiparticle-Phonon Nuclear 
Model. The processes describing the single quasiparticle propaga- 
tion, the transitions between an unpaired quasiparticle and a 
quasiparticle-phonon coupling as well as the quasiparticie-phonon 
scattering have been taken into account. An _ oversimplified 
schematic model! for the hot odd system has been examined in 
comparison with the even-even one. Numerical estimations have 
shown that the scattering effects in hot spherical systems are ex- 
pected to be negligibly small at moderate temperatures (T<6 
MeV), although they are stronger for odd systems than for even- 
even ones. 24 refs.; 10 figs. 


19127 (JINR-E-4-89-719) Neutron-proton matrix element 
ratios of 2,* states in 5°-6.52.64nj, Antalik, R. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 
10p. Order Number DE91628747. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Europhys. Lett. 

The neutron-proton matrix element ratios (eta) for 2;* states of 
even Ni isotopes are investigated within the framework of the shell 
model quasiparticle random-phase approximation. The special at- 
tention is devoted to the dependence of eta ratios on the radial 
neutron and proton ground-state density-distribution differences 
(A™). This dependence is found to be about 0.5A"°. The theoreti- 
cal eta ratios are 14-23% greater than the hydrodynamical limit. 
The theoretical A"? dependence of eta ratios enable us to under- 
stand the empirical eta ratio results. 20 refs.; 2 figs.; 2 tabs. 


19128 (JINR-E-4-89-804) Neutron components of isoscalar 
giant quadrupole resonance states in °-6°.62-64nj. Antalik, R. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1989. 8p. Order Number DE91628748. Source: OST]; 
NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., B. 

The neutron-proton matrix element ratios (eta) for isoscalar giant 
quadrupole resonance states of even Ni isotopes are investigated 
within the framework of the shell model quasiparticle random-phase 
approximation. The dependence of eta ratios on radial neutron and 
proton ground state density distribution differences (A"?) is found to 
be about 1.0-1.5 A". The theoretical eta ratios are 14-23% lower 
than the hydrodynamical limit. The agreement between theoretical 
and experimental eta ratios is observed for 5®Ni and ®°Ni isotopes. 
The eta ratios tor **Ni and *Ni suggested by the resonance 7*~ 
inelastic scattering cannot be interpreted even including the radial 
variations of the neutron fields. 18 refs.; 3 tabs. 
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19129 (JINR-E-4-89-821) Is it possible to observe the cusp 
phenomena in pion-nucleus reactions at low energies. 
Khankhasaev, M.Kh. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics. 1989. 11p. Order Number 
DE91628789. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., B. 

The influence of the threshold of one reaction on the energy de- 
pendence of the cross section of another in pion-nucleus 
interactions at low energies is considered. It is shown that the ab- 
sorption channel has the advantage over the elastic scattering 
channel for the observation of the cusp phenomena. 17 refs. 


19130 (JINR-E-4-89-822) Description of nonrotational 
states in 17°:'74y¥b, Solov'ev, V.G.; Shirikova, N.Yu. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 7p. Order Number DE91628749. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Izv. Akad. Nauk SSSR, Ser. Fiz. 

The energy and structure of nonrotational states with K” not = 
0* and 1* in 17°-174¥b are calculated in the quasiparticle-phonon 
nuclear model. The available experimental data are quite well de- 
scribed and characteristics of some excited states are predicted. 
18 refs.; 3 tabs. 


19131 (JINR-E-4-89-848) Few-baryon systems in the SU(2) 
Skyrme model. Nikolaev, V.A.; Tkachev, O.G. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 16p. Order Number DE91628750. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Few-Body Syst. 

The classically stable solitons with baryon number 1, 2, 3, 4 
have been investigated in the framework of the very general as- 
sumption about the form of the solutions for the Skyrme model 
equations. Some of the solitons have the toroidal structure and 
some of them are more complicated. The effective quantum- 
mechanical Hamiltonian and its spectrum are obtained by using the 
collective variable method. All the states with quantum numbers of 
light nuclei have the binding energy greater than the experimental 
one. Some of the calculated states containing antibaryons as sub- 
structure units should appear in the experiments with stopped 
antibaryons as compound nuclear states. 16 refs.; 7 figs.; 5 tabs. 


19132 (JINR-E-6-89-413) Second-class currents in the »-- 
capture by polarized light nuclei. Kathat, C.L. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1989. 14p. Order Number DE91628790. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Intern. Conf. on Electromagn. Trans. in At. Nucl., 
Apr 18-21, 1989, Tashkent, USSR. 

The influence of second-class currents (SCC) and the muon neu- 
trino mass (m_) on the coefficient of the angular asymmetry (a,.) 
of the neutrino emission with respect to the muon spin, on the coef- 
ficient of the correlation between the directions of the polarizations 
of the muon and nucleus (A,,,) and on the coefficients to the trans- 
verse (Ay) and side-way (As) asymmetries are investigated. The 
geometrical configurations of experiments which are in optimum for 
experiments on the observation of the SCC-induced effects in the 
coefficients ay,, Aur, Ag and Ay are extracted. 20 refs.; 1 fig. 


19133 (JINR-R-2-89-4) The cloudy bag model CBM in the 
nucleon matter at a finite temperature. Bunatyan, G.G. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics. 1989. 16p. (In Russian). Order Number DE91628780. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For the description of the nucleon in nuclear matter at a nonzero 
temperature Tnot = 0, the cloudy bag model is developed which in- 
cludes the thermodynamical fluctuations of pion field interacting 
with quarks on the bag surface. The nucleon-bag modifications 
with increasing the nuclear matter temperature are investigated. It 
turned out that the nucleon-bag existence in the nuclear matter at 
temperature T>T. becomes impossible because of the pion field 
thermodynamical fluctuation, growth due to the increasing tempera- 
ture. At such conditions the nuclear matter cannot consist of the 
nucieaons only, and the appearance of other, nonnucleon phase, 
should be expected. 13 refs.; 6 figs.; 1 tab. 





19134 (JINR-R—2-89-564) On the contribution of meson- 
exchange currents in deep inelastic scattering on nuclei. 
Kaptar’, L.P. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics); Titov, A.I.; Umnikov, A.Yu. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 14p. (In Russian). Order Number DE91628791. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

A self-consistent approach with taking into account of the 
meson-exchange currents in deep inelastic scattering of the muons 
on nuclei is developed. Self-consistency means that from the same 
principles the equations of motion and meson-exchange currents 
operators are found. It is found that the mesonic corrections only 
partially (about 60%) restore the energy sum rule for quark distri- 
butions in nucleus breaking because of the nucleon off-mass-shell 
effects in nuclei. 24 refs.; 3 figs. 


19135 (JINR-R-3-88-900) The way of discovery of small 
angle scattering of polarized thermal neutrons: Theoretical es- 
tablishment. Oehler, H. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1988. 16p. (in Russian). Order 
Number DE91628792. Source: OSTI; NTIS (US Sales Only); INIS. 

The theoretical establishment of possible evidence of small angle 
scattering of polarized thermal neutrons is derived. After scattering 
the neutron beam covers an inhomogeneous magnetic field in 
which the precession angle depends on the change of neutron im- 
pulse. By means of the time-of-flight method it is ‘possible to 
measure a depolarization spectrum which contains the information 
on the small angle scattering. The relationship betwen the scatter- 
ing function and the measurable depolarization spectrum is 
derived. The results of research of the influence of scattering pa- 
rameters, magnetic fied parameters and geometrical parameters 
on the depolarization spectrum are discussed. 2 refs.; 11 figs. 


19136 (JINR-R-3-88-901) Way of discovery of small angle 


scattering of polarized thermal neutrons. Experiment simule- 
tion. Oehler, H.; Oehler, |. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1988. 15p. (In Russian). Order 


Number DE91628793. Source: OSTI; NTIS (US Sales Only); INIS. 

The scheme of an experiment on evidence of small angle scat- 
tering of polarized thermal neutrons is described. By means of 
computer modelling under nearly real conditions the dependences 
of depolarization spectrum D(A) on the parameters of scattering 
function S(k) and on the parameters of the real magnetic field are 
determined. The sensibility of this method with respect to the 
change of device parameters and of scattering parameters is dis- 
cussed. 3 refs.; 8 figs. 


19137 (JINR-R-4-88-919) The influence of the quadrupole 
pairing on the non-rotational states of deformed odd nuclei. 
Sharonov, |.A. (Tashkentskij Gosudarstvennyj Univ., Tashkent 
(USSR)); Alikov, B.A.; Muminov, T.M.; Karadzhov, D. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1988. 23p. (In Russian). Order Number DE91628751. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Bulg. J. Phys. 

The influence of the quadrupole pairing on the characteristics of 
the one-quasiparticile states of the deformed odd-nuclei is investi- 
gated in the free-quasiparticie-approximation. Results concerning 
®3Dy and '6Ho nuclei show a better agreement between the the- 
oretical and experimental spectra of the non-rotational states when 
quadrupole components of the pairing are taken into account. The 
AN=2 - mixing between positive parity states (K"=1/2* and 3/2*) 
van be treated property in this case, i.e. without artifical change of 
the deformation parameters. 19 refs.; 14 figs.; 6 tabs. 


19138 (JINR-R-4-89-76) On abnormal increase of the high- 
energy E1-transitions in “*Nd. Voronov, V.V. (Joint inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics); 
Knat’ko, V.A. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 7p. (in Russian). Order Number 
DE91628795. Source: OSTI; NTIS (US Sales Only); INIS. 

The explanation of the abnormal increase of the primary 
E1-transitions to the 22* and 4,* levels which are populated by ra- 
diative capture of neutron by isotope '“°Nd is given. The analysis 
of the experimental data was performed on the basis of the 
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quasiparticle-phonon model (QPM) calculations. The structure of 
the low-lying states in *Nd was calculated by the diagonalisation 
the QPM hamiltonian with the wave function of the excited states 
as a super; position of one- and two-phonon states. As the analy- 
sis shows the configuration (2f7/2, 2f7/2) gives a_ visible 
contribution to the structure of 22* and 4,* levels. The main config- 
uration in the neutron capture is (2f7;2, 2992). The E1-transition 
between these two configurations is increased due to the large 
value of the dipole matrix element between 2f7,2 and 299 /2 states. 
Thus the abnormal increase of the E1-transitions in ‘Nd is 
caused by the structure features. 10 refs.; 2 figs. 


19139 (JINR-R-4-89-180) Anomaly in the energy depen- 
dence of the yield of the isomer in ®'Br by photo-excitation as 
the manifestation of nuclear intermediate structure. Dubenskij, 
A.P. (Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
Nauchno-issledovatel’skij Fizicheskij Inst.); Dubenskij, V.P.; Bo- 
jkova, E.A.; Ponomarev, V.Yu. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1989. 10p. (in Rus- 
sian). Order Number DE91628794. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The anomaly in the yield of the isomer in ®'Br with J™=9/2", 
E,=536 keV and T, ;2=36 us bremsstrahlung-produced is observed 
as a function of the boundary energy E, in the energy range 3-4 
MeV. This anomaly is interpreted as the excitation of the activated 
state with the energy 3.45+-0.15 MeV. The intermediate structure - 
the excited state with J™=5/2*, E,=3.18 MeV and the wave func- 
tion with 13% contribution of the quasiparticle component 2ds ;> 
and 83% contribution of the quasiparticle+phonon component 
(199 ;221*), which provides the resonance in the total cross section 
and well linked to the isomer state is obtained in the framework of 
the quasiparticle-phonon model. 25 refs.; 2 figs.; 1 tab. 


19140 (JINR-R-4-89-509) Optical potentials of composite 
particles and the classification of the spontaneous decay with 
an emission of heavy clusters. Kadmenskij, S.G.; Kurgalin, S.D.; 
Furman, V.1.; Chuvil’skij, Yu.M. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics. 1989. 22p. (in Russian). 
Order Number DE91628813. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to the journal Nucl. Phys. 

In analogy with even-odd effects of a-decay the classification 
problem of the spontaneous cluster emission is investigated. Tak- 
ing into account the ambiguity of the choice of the optical model 
potential of the cluster decay fragments interaction different ver- 
sions of this interaction are analyzed. It is shown that for the 
potentials which satisfy the Levinson’s theorem the ratios of barrier 
transmissions for neighbour nuclei are practically constant, though 
essential difference between absolute magnitudes of transmissions 
exists. So there is a possibility to separate known events of cluster 
decay into favourable and hindered ones and to give evidence in 
favour of clear even-odd effects. 36 refs.; 1 fig.; 2 tabs. 


19141 (JINR-R-6-88-925) Polarization effects of second- 
class currents in the direct and inverse 6-decay of nuclei. 
Samsonenko, N.V. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuciear Problems); Usman, M.A.; Samgin, A.L.; 
Katkhat, Ch.L. Joint inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problerns. 1988. 24p. (In Russian). Order Number 
DE91628814. Source: OSTI; NTIS (US Sales Only); INIS. 

A general expression for the squared modulus of matrix elements 
of semi-leptonic weak processes including the polarization of the 
initial or (final) nucleus is obtained. The influence of second-class 
currents (SCC) on various characteristics (the charge asymmetry, 
the angular and spin correlation coefficients, etc.) of the 6 decay of 
128, 12N and He and of the quasi-elastic scattering of 1(v-tikde) 
on '2C is studied. It is shown that experiments with polarized nu- 
cleus will allow new effects, induced by SCC, to be extracted. An 
optimum geometrical configuration of the test for conducting experi- 
ments to observe these effects is found. 38 refs.; 1 fig. 


19142 (LA-UR-91-1172) Spacetime nonlocality and retarda- 
tion in relativistic heavy-ion collisions. Bush, B.W.; Nix, J.R.; 
Sierk, A.J. Los Alamos National Lab., NM (USA). [1991]. 7p. 
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Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-910135-3: 7. winter workshop on nuclear 
dynamics, Key West, FL (USA), 27 Jan - 2 feb 1991). Order Num- 
ber DE91011392. Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss the exact numerical solution of the classical relativis- 
tic equations of motion for a Lagrangian corresponding to point 
nucleons interacting with massive scalar and vector meson fields. 
The equations of motion contain both external retarded Lorentz 
forces and radiation-reaction forces; the latter involve noniocal 
terms that depend upon the past history of the nucleon in addition 
to terms analogous to those of classical electrodynamics. The re- 
sulting microscopic many-body approach to relativistic heavy-ion 
collisions is manifestly Lorentz covariant and allows for nonequilib- 
rium phenomena, interactions with correlated clusters of nucleons, 
and particle production. For point nucleons, the asymptotic behav- 
ior of nucleonic motion prior to the collision is exponential, with a 
range in proper time of approximately 0.5 fm. However, this behav- 
ior is altered by the finite nucleon size. whose effect we are 
currently incorporating into our equations of motion. The spacetime 
nonlocality and retardation that will be present in the solutions of 
these equations may be responsible for significant collective effects 
in relativstic heavy-ion collisions. 11 refs., 3 figs. 


19143 (LA-UR-91-1373) Evaluation: and testing of n + 
23°Pu data for ENDF/B-VI in the keV and MeV energy region. 
Young, P.G.; MacFarlane, R.E. Los Alamos National Lab., NM 
(USA). [1991]. 4p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. (CONF-910503-3: International 
conference on nuclear data for science and technology, Juelich 
(Germany, F.R.), 13-17 May 1991). Order Number DE91011417. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A new analysis of neutron-induced reactions on 2°®Pu above Ep, 
= 20 keV was performed as part of the evaluation activity for Ver- 
sion 6 of ENDF/B. This study merges results from a new theoretical 
analysis of n + 7°°Pu reactions with covariance analyses of experi- 
mental data for the @°°Pu total and (n,f) cross sections and for the 
prompt fission neutron multiplicity. The results of this study are 
combined with a new analysis of the resolved and unresolved res- 
onance regions of 7°°Pu to produce a new evaluation spanning the 
incident neutron energy range 10-5 eV to 20 MeV. Preliminary data 
testing calculations for several fast critical assemblies were per- 
formed in conjunction with the evaluation. 9 refs., 15 figs., 1 tab. 


19144 (LBL-30294) Sources and characteristics of com- 
plex fragments in La-induced reactions. Roussel-Chomaz, P.; 
Blumenfeld, Y.; Charity, R.; Colonna, M.; Colonna, N.; Libby, B.; 
Hanolkd, K.; Moretto, L.; Peasiee, G.; Wozniak, G. Lawrence Berke- 
ley Lab., CA (USA). Jan 1991. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00098. (CONF- 
910134-3: 14. nuclear physics symposium, Oaxtepec (Mexico), 
7-10 Jan 1991). Order Number DE91011889. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Complex fragment emission has been studied for a variety of re- 
actions at intermediate energies. Multifragment events are shown 
to be associated with specific sources characterized by their mass 
and excitation energy through the incomplete fusion model. Excita- 
tion functions for the different multifragment decay channels are 
found to be almost independent of the system and the incident 
energy. Preliminary comparisons of the data with dynamical caicu- 
lations followed by statistical decay calculations are discussed. 11 
rets., 7 figs. 


19145 (LYCEN-8945) A density variational approach to nu- 
clear giant resonances at zero and finite temperature. Gleissl, 
P. (Niels Bohr Inst., Copenhagen, (DK)); Brack, M.; Quentin, P.; 
Meyer, J. Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de 
Physique Nucleaire. Feb 1989. 80p. Order Number DE91781435. 
Source: OSTI; NTIS (US Sales Only). 

We present a density functional approach to the description of 
nuclear giant resonances (GR), using Skyrme type effective inter- 
actions. We exploit hereby the theorems of Thouless and others, 
relating RPA sum rules to static (constrained) Hartree-Fock expec- 
tation values. The latter are calculated both microscopically and, 
where shell effects are small enough to allow it, semiclassically by 
a density variational method employing the gradient-expanded den- 
sity functionals of the extended Thomas-Fermi model. We obtain 
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an excellent overall description of both systematics and detailed 
isotopic dependence of GR energies, in particular with the Skyrme 
force SkM. For the breathing modes (isoscalar and isovector giant 
monopole modes), and to some extent also for the isovector dipole 
mode, the A-dependence of the experimental peak energies is bet- 
ter described by coupling two different modes (corresponding to 
two different excitation operators) of the same spin and parity and 
evaluating the eigenmodes of the coupled system. Our calculations 
are also extended to highly excited nuclei (without angular momen- 
tum) and the temperature dependence of the various GR energies 
is discussed. 


19146 (ORNL/TM-11727) Temperature-dependent Bon- 
darenko factors for 7’Np, 71 Am, and Am. Difilippo, F.C. Oak 
Ridge National Lab., TN (USA). Apr 1991. 39p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91011254. Source: OSTI; NTIS; GPO Dep. 

Energy group averaged capture and fission cross sections were 
computed for “°7Np, *41Am and *4%Am as function of temperature 
and dilution in the resolved and unresolved resonance regions. 
The computer codes SAMMY and URR (actively used for the anal- 
ysis of cross section measurements) were used for this purpose. 4 
rets., 6 figs., 6 tabs. 


19147 (ORNL/TM-11837) Temperature-dependent Bon- 
darenko factors “3Cm, 24Cm, and “5Cm. Difililppo, F.C. Oak 
Ridge National Lab., TN (USA). May 1991. 17p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91011778. Source: OSTI; NTIS; GPO Dep. 

The computer codes SAMMY and URR were used to calculate 
energy group averaged capture and fission cross sections of 
243Cm, *44Cm and 2“Cm in, respectively, the resolved and unre- 
solved resonance regions. Bondarenko factors were then tabulated 
as a function of temperature and dilution. 5 refs., 7 figs., 2 tabs. 


19148 (UCRL-ID-103422) Program SCATMAN: A code de- 
signed to calculate photon coherent scattering anomalous 
scattering factors and cross sections. Cullen, D.E. Lawrence 
Livermore National Lab., CA (USA). 1 Nov 1989. 34p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-7405-ENG- 
48. Order Number DE91011508. Source: OSTI; NTIS; GPO Dep. 

The computer code SCATMAN starts from photon interaction 
cross sections in the ENDL character (as opposed to binary) 
format and caiculates photon coherent scattering anomalous scat- 
tering factors and cross sections. This code is designed to be both 
a research code to be used to investigate the effect of various as- 
sumptions and approximations and as a production code to be 
used to produce data for inclusion in the 1989 Evaluated Photon 
Data Library (EPDL). 
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Refer also to citation(s) 18213, 18402, 18948, 18974, 19081, 
19174, 19366 


19149 (ANL/PP-67611) Comment on “Measurement of the 
Z,* contribution to the stopping power using MeV protons and 
antiprotons, the Barkes eftect”. Mikkelsen, H.H. (Odense Univ. 
(Denmark)); Esbensen, H.; Sigmund, P. Argonne National Lab., IL 
(USA). [1991]. 4p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. Order Number DE91011128. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In a recent Letter, Andersen et al. reported measured energy 
losses of 0.5-3.0 MeV protons and antiprotons in silicon and ex- 
tracted the Z,° (or Barkas) correction to the stopping power. They 
compared their results to calculations that are valid for distant colli- 
sions and are based on a perturbation expansion for the excitation 
of a classical harmonic oscillator. The authors mentioned that there 
has been a long-standing discussion about the contribution from 
close collisions to the Z,~ correction, but that no agreement had 
been reached in view of lacking quantitative calculations. In this 
Comment we report on the results of recent theoretical evaluations 
of the Z,° correction in two different models, a spherical harmonic 
oscillator and a static electron gas. The calculations are quantal 
and include the effect of both close and distant collisions. 





19150 (IAE-4877-1) GETM program packet for simulation 
by Monte Carlo method of electron-photon cascades in 
complex geometries. Dobrynin, Yu.L.; Chuchkov, O.E. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 53p. (In Russian). 
Order Number DE91628737. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The basic characteristics of the application package GETM are 
presented. The package is intended for the simulation by the 
Monte-Carlo method the electron-photon cascades in the complex 
geometry within energy ranges from several tens keV to several 
TeV for sources with arbitrary energy, angular and spatial distribu- 
tion. The simulation can be made also in the presence of external 
electric and magnetic fields. 35 refs.; 1 fig.; 4 tabs. 


19151 (INIS-mf-12808) The considering of the slowing 
down eftect in the formalism of probability tables. Application 
to the effective cross section calculation. Bouhelal, O.K.A. Uni- 
versite Mohammed 5, Rabat (Morocco). Faculte des Sciences. 2 
Nov 1990 199p. (in French). Order Number DE91626722. Source: 
OST!; NTIS (US Sales Only); INIS. 

The exact determination of the effective multigroup cross sec- 
tions imposes the numerical solution of the slowing down equation 
on a very fine energy mesh. Given the complexity of these calcula- 
tions, different approximation methods have been developed but 
without a satisfactory treatment of the slowing-down effect. The 
usual methods are essentially based on interpolations using precal- 
culated tables. The models that use the probability tables allow to 
reduce the amount of data and the computational effort. A variety 
of methods proposed by Soviets, then by Americans, and finally the 
French method, based on the "moments of a probability distribution” 
are incontestably valid within the framework of the statistical hy- 
pothesis. This stipulates that the collision densities do not depend 
on cross section and there is no ambiguity in the effective cross 
section calculation. The objective of our work is to show that the 
non statistical phenomena, such as the slowing-down effect which 
is taken into account, can be described by probability tables which 
are able to represent the neutronic values and collision densities. 
The formalism involved in the statistical hypothesis, is based on 
the Gauss quadrature of the cross sections moments. In the non- 
Statistical hypothesis we introduce the crossed probability tables 
using the quadratures of double integrals of cross sections, com- 
ments. Moreover, a mathematical formalism allowing to establish a 
relationship between the crossed probability tables and the collision 
densities was developed. This method was applied on uranium-238 
in the range of resolved resonances where the slowing down effect 
is significant. Validity of the method and the analysis of the ob- 
tained results are studied through a reference calculation based on 
a solution of a discretized slowing down equation using a very fine 
mesh in which each microgroup can be correctly defined via the 
statistical probability tables. 42 figs., 32 tabs., 49 refs. (author). 


19152 (JAERI-M-90-174) Attenuation data of point 
isotropic neutron sources in the shielding materials of water, 
concrete and iron. Kotegawa, Hiroshi (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Tanaka, Shun-ichi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Oct 1990. 1311p. (in Japanese). Order Number 
DE91772214. Source: OSTI; NTIS (US Sales Only); INIS. 

A set of 1 cm dose attenuation data for point isotropic monoen- 
ergetic neutron source in infinite volume ot water, concrete and 
iron has been calculated using the ANISN-JR code and nuclear 
data of neutron 100 groups and gamma-ray 44 groups. An approxi- 
mate data set has been obtained with a so-called polynomial 
exponent formula. The original ANISN-JR data have been well 
reproduced within an error less than 10 % using a 4th-order poly- 
nomial exponent formula. Data including the infinite medium effect 
have also evaluated in order to calculate the dose equivalent de- 
rived in the infinite medium. (author). 


19153 


(JAERI-M—90-183) Production and accuracy evalua- 
tion of standard group constants for safety analysis of 
radiation shielding. Yamano, Naoki (Sumitomo Atomic Energy In- 
dustries Ltd., Osaka (Japan)); Tabara, Takashi; Takano, Makoto; 
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Masukawa, Fumihiro; Naito, Yoshitaka. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Oct 1990. 148p. (in Japanese). Order 
Number DE91772225. Source: OSTI; NTIS (US Sales Only); INIS. 

A standard group-constant was produced for radiation shielding 
analyses of nuclear fuel related facilities. The standard group- 
constant was evaluated by analyzing shielding benchmarks. 
Employing JENDL-3 and PHOTX as evaluated nuclear data files, 
the standard group-constant was produced by RADHEAT-V4 code 
system. The standard group-constant contains 43 nuclides and 
consists of 120/22 neutron and 18 gamma energy groups. Three 
shielding benchmark problems are analyzed. (They are i JRR-4 
Laminated lIron-Water problem, ii) (ORNL Neutron Transport in 
Thick Sodium problem, iii) KfK Iron benchmark. The calculational 
results show fairly good agreement with the experimental values on 
reaction rates and spectrum. (author). 


19154 (JINR-R-3-89-84) Two-group diffusion of ultracold 
neutrons. Golikov, V.V.; Ignatovich, V.K.; Nikitenko, Yu.V. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics. 1989. 17p. (In Russian). Order Number DE91628732. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The two-group theory of ultracold neutrons (UCN) diffusion along 
neutron guides is elaborated. |t gives a possibility to determine the 
effect of bends on transmission and reflection of the neutron guide 
systems and to explain an experimentally observed asymmetry of 
UCN counts at the ends of two alike sections, connected at differ- 
ent angles to the main neutron guide. 5 refs.; 5 figs. 


19155 (JINR-R-3-89-663) To definition of UCN loss factor 
in solids diftusion methods. Nikitenko, Yu.V. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Neutron Physics. 1989. 
8p. (In Russian). Order Number DE91628731. Source: OSTI; NTIS 
(US Sales Only); INIS. 

New methods to define the probability of disappearance of UCN 
reflected from a solid surface are proposed. The methods are 
based on stationary and nonstationary UCN diffusion in the powder 
layer and on the process of measuring the transmission and reflec- 
tion coefficients of UCN. At measuring the probability of UCN 
disappearance in the region of 10—’-10-> it is useful to apply these 
methods due to their high relative aperture. 7 refs.; 7 figs.; 1 tab. 


19156 (LA-11904-MS) Radiation exposure and protection 
for moon and Mars missions. MacFarlane, R.E.; Prael, R.E.; 
Strottman, D.D.; Strniste, G.F.; Feldman, W.C. Los Alamos Na- 
tional Lab., NM (USA). Apr 1991. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. Order 
Number DE91011346. Source: OSTI; NTIS; GPO Dep. 

A deep space radiation environment of galactic cosmic rays and 
energetic particles trom solar flares imposes stringent requirements 
for radiation shielding for both personnel and electronic equipment 
at a moon base or on a Mars expedition. Current Los Alamos ca- 
pabilities for caiculating the effect of such shielding are described, 
and extensions and validation needed before actual manned deep 
space missions are launched are outlined. The biological effects of 
exposure to cosmic-ray ions and to low doses of radiation at low 
dose rates are poorly understood. Recent Los Alamos work on mu- 
tation effects in celis, DNA repair processes, and the analysis of 
chromosomal aberrations promises to increase our understanding 
of the basic processes, to provide methods to screen for radiation 
sensitivity, and to provide advanced dosimetry equipment for space 
missions. 


19157 (LA-12066-MS) Incoherent scattering of high-power 
electromagnetic pulses. Gramham, G. (EG and G Energy Mea- 
surements, Inc., Los Alamos, NM (USA)); Roussel-Doupe’, R. EG 
and G Energy Measurements, Inc., Los Alamos, NM (USA). May 
1991. 26p. Sponsored by Department of Defense, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91011734. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In this report, we derive the equations necessary to calculate the 
scattered radiation from a high-power microwave (HPM) pulse or a 
monopulse propagating through a plasma. The plasma can be a 
self-generated ionization patch formed in the process of air break- 
down or an existing ionization layer, such as the ionosphere. In the 
former case where the power levels are sufficient to initiate air 
breakdown in the lower atmosphere below 100 km, it is necessary 
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to treat the detailed creation and evolution of the ionization patch 
that absorbs energy out of the microwave pulse as well as the ra- 
diative transport that defines the scattered radiation. Our method of 
analysis makes use of the radiative transfer equation and assumes 
that the total intensity can be written as the sum of a source inten- 
sity |,° and a scattered intensity |.,°. When the scattered radiation 
is negligible relative to the source radiation, the equation of trans- 
fer for |,° becomes independent of |. and reduces to the detailed 
breakdown equations already solved by existing codes. The equa- 
tion for the scattered component includes the source intensity and 
is therefore coupled to the detailed breakdown calculations. The 
application of this analysis to remote detection of HPM pulses is 
straightforward. The accuracy of the results depends on how well 
self-absorption of the source radiation is modelled and how well 
the scattering cross sections are known. 


19158 (NUREG/CR-5648) Transport calculations of neu- 
tron transmission through steel using ENDF/B-V, revised 
ENDF/B-V, and ENDF/B-V! iron evaluations. Williams, M1. 
(Louisiana State Univ., Baton Rouge, LA (USA). Nuclear Science 
Center); Aboughantous, C.; Asgari, M.; White, J.E.; Wright, R.Q.; 
Kam, F.B.K. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Engineering; Oak Ridge National Lab., TN (USA); 
Louisiana State Univ., Baton Rouge, LA (USA). Nuclear Science 
Center. Apr 1991. 50p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (USA). DOE Contract AC05-840R21400. 
(ORNL/TM—1 1686). Source: OSTI; NTIS; INIS; GPO. 

The ENDF/B-6 evaluated nuclear data file has been recently re- 
leased by the US National Nuclear Data Center during 1990. 
Among the most eagerly awaited new cross-section evaluations in 
this data collection are those for the natural iron isotopes, due to 
their importance in nuclear systems analysis and because the pre- 
vious ENDF/B data (version 5, which was released in 1979) are 
known to underestimate the transmission of fast neutrons through 
steel structures such as reactor pressure vessels and radiation 
shielding. In this paper, a comparison is made of results obtained 
from neutron transport calculations performed with these two 
ENDF/B versions (5 and 6) of iron data as well as an intermediate, 
revised version 5 evaluation that was proposed in 1986. Several 
different response parameters that are sensitive to high energy 
neutrons are examined, for a variety of geometrical configurations 
and source spectra. It is found that the two newer iron evaluations 
substantially increase the transmission of high energy neutrons 
through steel components with an incident fission spectrum source. 
Preliminary estimates indicate that the version 6 iron evaluation will 
considerably improve the agreement between calculations and ex- 
perimental dosimeter measurements used in light water reactor 
pressure vessel fluence analysis. The calculated leakage spectrum 
of D-T fusion neutrons from an iron sphere is also improved for en- 
ergies above 4 MeV, but large discrepancies with the measured 
spectrum are still observed at lower energies. 30 refs., 12 figs., 11 
tabs. 


19159 (ORNL/RSIC-53) JANE, A new information retrieval 
system for the Radiation Shielding Information Center. Trubey, 
D.K. Oak Ridge National Lab., TN (USA). May 1991. 89p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91010785. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A new information storage and retrieval system has been devel- 
oped for the Radiation Shiekiing Information Center (RSIC) at Oak 
Ridge National Laboratory to replace mainframe systems that have 
become obsolete. The database contains citations and abstracts of 
literature which were selected by RSIC analysts and indexed with 
terms from a controlled vocabulary. The database, begun in 1963, 
has been maintained continuously since that time. The new sys- 
tem, called JANE, incorporates automatic indexing techniques and 
on-line retrieval using the RSIC Data General Eclipse MV/4000 
minicomputer, Automatic indexing and retrieval techniques based 
on fuzzy-set theory allow the presentation of results in order of Re- 
trieval Status Value. The fuzzy-set membership function depends 
on term frequency in the titles and abstracts and on Term Discrimi- 
nation Values which indicate the resolving power of the individual 
terms. These values are determined by the Cover Coefficient 
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method. The use of a commercial database base to store and re- 
trieve the indexing information permits rapid retrieval of the stored 
documents. Comparisons of the new and presently-used systems 
for actual searches of the literature indicate that it is practical to re- 
place the mainframe systems with a minicomputer system similar 
to the present version of JANE. 18 refs., 10 figs. 


19160 (RAL-90-095) Resonantly scattering crystals and 
surfaces. Gunn, J.M.F. (Rutherford Appleton Lab., Chilton (UK)); 
Mahon, P.J. Rutherford Appleton Lab., Chilton (UK). Dec 1990. 
14p. Order Number DE91626723. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We examine coherence effects from forming a crystal of reso- 
nant scatterers by generalising the Fano model for autoionising 
resonances in electron scattering from atoms to a lattice of such 
scatterers. (We have in mind the case of neutron scattering from 
nuclei.) We solve this problem to yield two branches to the disper- 
sion relation for the neutron in general and three when the 
resonance coincides with a Brillouin Zone boundary. The ‘width’ of 
the resonance is enhanced over the isolated nucleus, the best can- 
didate for observation being the 2eV '®°Re resonance near the 
Bragg condition. We use these results to calculate the reflection 
coefficient from a surface, revealing total external reflection near 
resonance. We discuss experimental feasibility in both the neutron 
and electron cases. (author). 


19161 (Zfl-Mitt-145, pp. 61-80) Comparison of two simpli- 
fied inspection geometries for technical diagnostics with 
gamma radiation. Braune, M. Akademie der Wissenschaften, 
Leipzig (Germany, F.R.). Zentralinstitut fuer Isotopen- und 
Strahlenforschung. May 1989. (In German). In Zfl reports no. 145. 
127p. Order Number DE91782097. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Advantages and disadvantages of two idealized inspection 
geometries for technical diagnostics with back scattered gamma ra- 
diation are described. Based on the same number of emitted 
primary quanta geometry | (point source - annular detector) is su- 
perior to geometry II (annular source - spherical detector). (BBR). 
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Refer also to citation(s) 16448, 16935, 18146, 18167, 18213, 
18481, 18482, 18483, 18484, 18906, 19156 


19162 (ANL/CP-—72355) Environmental radiation exposure: 
Regulation, monitoring, and assessment. Chen, S.Y.; Yu, C.; 
Hong, KJ. Argonne National Lab., IL (USA). [1991]. 14p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. (CONF-9103132—2: 2. environmental radiation 
monitoring technology symposium, Taiwan (China), 11-14 Mar 
1991). Order Number DE91010817. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Radioactive releases to the environment from nuclear facilities 
constitute a public health concern. Protecting the public from such 
releases can be achieved through the establishment and enforce- 
ment of regulatory standards. In the United States, numerous 
standards have been promulgated to regulate release control at 
nuclear facilities. Most recent standards are more restrictive than 
those in the past and require that radioactivity levels be as low as 
reasonably achievable (ALARA). Environmental monitoring pro- 
grams and radiological dose assessment are means of ensuring 
compliance with regulations. Environmental monitoring programs 
provide empirical information on releases, such as the concentra- 
tions of released radioactivity in environmental media, while 
radiological dose assessment provides the analytical means of 
quantifying dose exposures for demonstrating compliance. 


19163 (ARL-TR-091) Participation of the Australian Redia- 
tion Laboratory in international intercomparisons of the 
measurement of external environmental radiation using ther- 
moluminiscence dosemeters. Young, J.G.; Boas, J.F.; Hargrave, 
N.J. Australian Radiation Lab., Melbourne (Australia). May 1990. 
30p. Order Number DE91627355. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Australian Radiation Laboratory (ARL) has participated in 
two International intercomparisons of the measurement of external 





environmental radiation levels using thermoluminescence doseme- 
ters. In all intercomparisons it was observed that those participants 
who used '57Cs as their calibration source underestimated the de- 
livered exposure by approximately 6% when compared with those 
participants who used a ®°Co calibration source. This was investi- 
gated further in a mini-intercomparison by those organizations 
including ARL) able to calibrate dosemeters with both'®’Cs and 
Co. A separate investigation undertaken at ARL (presented in 
Appendix) also observed a 6% difference. The difference in 
response of thermoluminescence materials to '°’7Cs and ®°Co re- 
mains unexplained. 12 refs., 5 tabs. 


19164 (BNL-45930) Dose measurements and calculations 
in the epithermal neutron beam at the Brookhaven Medical Re- 
search Reactor (BMRR). Fairchild, R.G. (Brookhaven National 
Lab., Upton, NY (USA). Medical Dept.); Greenberg, D.; Kamen, Y.; 
Fiarman, S.; Benary, V.; Kalef-Ezra, J.; Wielopolski, L. Brookhaven 
National Lab., Upton, NY (USA). [1990]. 3p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC02-76CH00016. 
(CONF-901226-2: 4. international symposium on neutron capture 
therapy, Sydney (Australia), 3-7 Dec 1990). Order Number 
DE91011028. Source: OSTI; NTIS; INIS; GPO Dep. 

The characteristics of the epithermal neutron beam at BMRR 
were measured, calculated, and reported. This beam has already 
been used for animal irradiations. We anticipate that it will be used 
for clinical trials. Thermal and epithermal neutron flux densities dis- 
tributions, and dose rate distributions, as a function of depth were 
measured in a lucite dog-head phantom. Monte Carlo calculations 
were performed and compared with the measured values. 2 refs., 
4 figs., 1 tab. 


19165 (CNIC—00332) The dosimetry of cobalt-60 +-ray total 
body irradiation before bone marrow transplantation. Dong Fan 
(Suzhou Medical Coll., JS (China)); Zhang Guiru. China Nuclear 
information Centre, Beijing, BJ (China). Nov 1989. 9p. (in Chi- 
nese). (SMC—0035.). Order Number DE91630240. Source: OST]; 
NTIS (US Sales Only); INIS. 

The dosimetric considerations of using conventional cobalt-60 
unit total body irradiation (TBI) are presented. By extending the 
source-to-midplane distance (SMD) to 346 cm, a 92 x 98 cm? rect- 
angular field with diagonal! dimension 134 cm was obtained. The 
results from the phantom measurements showed: (1) the effective 
field corresponding to an average-size patient is 25 x 25 cm*, and 
a method for estimating the effective field of human body is given; 
(2) the midplane doses are consistently higher than those of sur- 
faces, but the dose ratio of midplane to surface decreases as the 
body thickness increases, and a significant negative correlation is 
existed between the dose ratio and thickness, thus a linear regres- 
sion line is fitted; (3) the anterior-posterior (AP) or AP + bilateral 
irradiation will yield a more uniform dose distribution in the whole 
body than the bilateral irradiation; (4) the dose uniformity can ap- 
parently be improved by the tissue compensation, for which the 
technique is described. 


19166 (INIS-SU-230, pp. 20-22) Experience in operation of 
republic centers of personnel monitoring of medical radiolo- 
gists. Romanova, |.N.; Kovalevskaya, L.N.; Kalmykov, L.Z.; 
Stadnik, L.L.; Babicheva, R.R. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR). 1989. 514p. (in Russian). 
(CONF-8909413—: 8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR, Vinnitsa (USSR), 27-29 Sep 1989). In 
8. Conference of X-ray technicians and radiologists of the 
Ukrainian SSR: Summaries of reports. Order Number 
DE91003096. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MEDICAL PERSONNEL/personnel monitoring; RADI- 
OLOGICAL PERSONNEL/personnel monitoring; DOSEMETERS; 
RADIATION DOSES; RADIATION PROTECTION; UKRAINIAN 
SSR 


19167 (JAERI-M-90-224) Health physics in JAERI No. 32: 
April 1, 1989 - March 31, 1990. Japan Atomic Energy Research 
inst., Tokyo (Japan). Dec 1990. 295p. (in Japanese). Order Num- 
ber DE91780377. Source: OSTI; NTIS (US Sales Only); INIS. 

In the annual report No. 32 (fiscal 1989) are described the activi- 
ties of health physics including radioactive waste management in 
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Tokai Research Establishment, Takasaki Radiation Chemistry Re- 
search Establishment, Oarai Research Establishment, Mutsu 
Establishment and Nuclear Ship Mutsu. There were no occupa- 
tional exposure exceeding the dose equivalent limit and no release 
of radioactive gaseous and liquid wastes beyond the release limits 
specified according to the regulations. In the environment there 
were observed no abnormal radioactivity due to the facilities. The 
following works were made in the researches of radiation dosime- 
try, body radioactivity, airborne radioactivity and waste treatment. 
For radiation dosimetry: preparation of 6-ray plain source for dose 
estimation on skin contamination, 47 directional dependence of ex- 
ternal effective dose equivalent (ill), analysis of career dose to 
workers, distribution of annual collective dose of workers among 
nuclear power reactors. For body radioactivity: theoretical study for 
correction of plutonium chest counting data (Il), radiosensitivity of 
chromosomes of rabbit lymphocytes (V), and dicentric and indirect 
action. For airborne radioactivity: tritium oxide permeability of 
membranes used for protective appliances (V), effect of hydrogen 
isotope composition on conversion reaction of tritium gas to triti- 
ated water, development of models of tritium dispersion in the 
environment near nuclear facilities, and effectiveness of sheltering 
in a wooden building against radioactive airborne contaminations. 
For waste treatment: effects of residual radioactivity on scientific 
and industrial instruments (Il), and safety verification test of rational 
disposal of very low-level radioactive solid wastes. (J.P.N.). 


19168 (JAERI-M-90-235) DEEP code to calculate dose 
equivalents in human phantom for external photon exposure 
by Monte Carlo method. Yamaguchi, Yasuhiro (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Jan 1991. 75p. Order Number DE91780319. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The present report describes a computer code DEEP which 
calculates the organ dose equivalents and the effective dose equiv- 
alent for external photon exposure by the Monte Carlo method. 
MORSE-CG, Monte Carlo radiation transport code, is incorporated 
into the DEEP code to simulate photon transport phenomena in 
and around a human body. The code treats an anthropomorphic 
phantom represented by mathematical formulae and user has a 
choice for the phantom sex: male, female and unisex. The phan- 
tom can wear personal dosimeters on it and user can specify their 
location and dimension. This document includes instruction and 
sample problem for the code as well as the general description of 
dose calculation, human phantom and computer code. (author). 


19169 (KAERI/RR-913/90) The development of accidental 
neutron dose assessment method by radioactive analysis. Ha, 
Chung Woo (Korea Advanced Energy Research Inst., Daeduk (Re- 
public of Korea)); Yoo, Young Su; Kim, Kyo Yoon; Kim, Bong 
Hwan; Lee, Bong Jae. Korea Atomic Energy Research Inst., Dae- 
duk (Republic of Korea). Jun 1990. 80p. (in Korean). Order 
Number DE91630242. Source: OSTI; NTIS (US Sales Only); INIS. 

This study was carried out as a step of the personal monitoring 
program for the rapid and correct assessment of exposure dose in 
case of probable accident in the research reactor and, if neces- 
sary, for the preparation of the basic data for the first-aid medical 
treatment of an accidentally exposed person. At the possible loca- 
tion for neutron over exposure (TRIGA MK-lll T2 Experimental 
Hole), the neutron spectra were calculated from the radioactivation 
technique of multiple foils and the radioactivity of Na-24 in the 
blood serum was measured after neutron irradiation. The neutron 
and the gamma exposure dose were measured by using the TLDs 
at the same location and the dose conversion factor was deter- 
mined from the relation between the specific radioactivity of Na-24 
in the blood and the neutron exposure dose. The Na content in the 
blood of an average Korean was 1.85 mg/mi and that of blood 
sample irradiated in this experiment appeared to be 1.83 mg/ml. 
The dose conversion factor was determined to be 0.6566 [Sv mg- 
23Na/Bq-2*Na] for the calculation of neutron exposure dese. On the 
condition of the 1.5 MW operation and the 1 hr irradiation, the ratio 
of neutron to gamma dose within the T2 experimental hole was 
found to be about 4 and the total exposure dose measured 0.56 
Sv. (author). 
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19170 (NIRS-M-76, pp. 3-14) Characteristics of the human 
body relevant to dose assessment: ICRP Reference Man and 
Reference Japanese Man studies. Kawamura, Hisao (National 
Inst. of Radiological Sciences, Nakaminato, Ibaraki (Japan). 
Nakaminato Lab. Branch Office). National Inst. of Radiological Sci- 
ences, Chiba (Japan). Mar 1990. (In Japanese). (CONF-8812154—: 
16. NIRS seminar on environmental research, Chiba (Japan), 1-2 
Dec 1988). In Characteristics of the human body and other rele- 
vant factors in dose assessment. 253p. Order Number 
DE91755683. Source: OSTI; NTIS (US Sales Only); INIS. 

With a new limit for committed effective dose equivalent for 
members of the public, 1 mSv per any year for prolonged expo- 
sures to radionuclides in the environment, an emphasis has been 
even more put on dose assessment for the general public to obtain 
more realistic estimates of doses, particularly after the Chernobyl 
accident. Reference Man defined by ICRP in 1975 which replaced 
Standard Man of 1959, is the basis for assessing doses and calcu- 
lating ALI and other secondary limits. ICRP Reference Man is 
currently being revised as other ICRP models and parameters are. 
Significance of data on characteristics of the human body, i.e. 
anatomical, physiological and some metabolic data in dose assess- 
ment in relation to intakes of radionuclides is confirmed. Some 
results of ‘Reference Japanese Man’ studies are summarized. For 
the present purpose, data may also be provided by such subject 
fields, i.e. health physics, environmental sciences, public health, 
nutrition, physiology, etc. The data on characteristics of the human 
body and related models for dose assessment are urgently to be 
established for Japanese. These will also provide key information 
for ‘Asian Reference Man’. (author). 


19171 (NIRS-M-76, pp. 17-29) Nation-wide anthropometric 
survey data in Japan to determine dimensions of total-body 
phantom for Reference Japanese Man. Togo, Masami (Tokyo 
Univ. (Japan). Faculty of Education). National Inst. of Radiological 
Sciences, Chiba (Japan). Mar 1990. (in Japanese). (CONF- 
8812154—: 16. NIRS seminar on environmental research, Chiba 
(Japan), 1-2 Dec 1988). In Characteristics of the human body and 
other relevant factors in dose assessment. 253p. Order Number 
DE91755683. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to estimate radiation dose in Japanese population accu- 
rately, a Reference Japanese Man, whose stature and body weight 
are 170cm and 60kg respectively, is indispensable. The MIRD 5 
total-body phantom has only 8 dimensions, i.e. total head height, 
head length, head breadth, trunk length, trunk breadth, leg length, 
and breadth and depth of a leg model at its lower end. Based on 
Japanese anthropometric data, the dimensions were determined 
and its mathematical descriptions were given. In Japan, annual 
statistical data of stature. body weight, chest circumference and sit- 
ting height for all Japan by sex and age are published. But other 
nation-wide survey data necessary for determining dimensions of 
total-body phantom of Reference Japanese Man, are unavailable. 
Much more national anthropometric data of every kind necessary 
for defining phantoms must be compiled. (author). 


19172 (NIRS-M-76, pp. 30-38) Mass of organs and compo- 
sition of the body of Japanese Reference Man. Tanaka, 
Gi-ichiro (Meiji Pharmaceutical Coll., Tokyo (Japan)). National Inst. 
of Radiological Sciences, Chiba (Japan). Mar 1990. (in Japanese). 
(CONF-8812154-: 16. NIRS seminar on environmental research, 
Chiba (Japan), 1-2 Dec 1988). In Characteristics of the human 
body and other relevant factors in dose assessment. 253p. Order 
Number DE91755683. Source: OSTI; NTIS (US Sales Only); INIS. 

Reference Man as defined and described in ICRP Publication 23 
is in the process of major revision, with an emphasis on the age 
and sex, and characteristics of non-European populations. Japan- 
ese Reference Man (or Woman) is to be defined as the subject, 
normal and healthy, 20 to 30 years of age, who inhabits in Japan 
and live on the ‘standard diet’. He (or she) is a Mongoloid in race, 
and 170 (or 160) cm in height, and 60 (or 51) kg in weight. Physi- 
cal properties such as masses of 114 organs, tissues and 
components, and their specific gravities of Japanese Reference 
Male are given. Body composition or body fat, LBM, skeleton, soft 
lean body mass (SLBM), body water, blood, muscle, ash, protein 
and specific gravity were also given as well as body surface. 
These data are primarily based on the data obtained for normal 
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Japanese, and, where data unavailable, they were derived from 
ICRP Reference Man data by using a new concept of SLBM. Red 
bone marrow was estimated to be 1,000g as compared to 1,500g 
in Reference Man. Body fat was obtained by using Nagamine’s 
equations, which showed a recent slight tendency of obesity. In 
conclusion, the present data for Japanese Reference Man could be 
used in designing appropriate phantoms, mathematical and real, 
for Japanese. Japanese Reference Man will also provide a basis 
for Asian Reference Man, which, in principle, should be consistent 
with ICRP concepts of Reference Man. (author). 


19173 (NIRS-M-76, pp. 39-43) Activities of the ICRP Com- 
mittee 2. Matsuoka, Osamu (National Inst. of Radiological 
Sciences, Chiba (Japan)). National Inst. of Radiological Sciences, 
Chiba (Japan). Mar 1990. (In Japanese). (CONF-8812154—: 16. 
NIRS seminar on environmental research, Chiba (Japan), 1-2 Dec 
1988). In Characteristics of the human body and other relevant fac- 
tors in dose assessment. 253p. Order Number DE91755683. 
Source: OSTI; NTIS (US Sales Only); INIS. 

ICRR is the non-profitable organ of radiation protection which is 
composed of specialists of various fields selected independent of 
nationality. The ICRP consists of the Main Commission and 4 
Committees. Committee 2 (C-2) is composed of 15 members and 
each one third of them are health physicists, radiobiologists and 
dosimetric physicists, respectively. The basic role of C-2 is to show 
values of the secondary limit such as annual limit of intake (ALI) of 
various radionuclides, derived from basic dose limit set by the 
ICRP recommendations. The present major activity of C-2 is revi- 
sion of various task group reports which support Pub-30. or Pub-26, 
such as Reference Man, Respiratory Tract Model, Metabolism of 
Transuranium Elements and so on. A new task group on age de- 
pendent dosimetry was set for dose estimation for the public which 
is a major concern of the recent ICRP. The major activity of each 
task group is as follows: (a) Task Group on Reference Man: the 
major change is to cover all ages rather than the adult only and to 
add physiological parameter and etiological group data such as ref- 
erence Japanese. Drs. Tanaka and Kawamura participate as task 
group member. (b) Task Group on the Respiratory Tract: Major 
revisions of the lung Model are fraction of respiratory tract, and at- 
tention on ultra small respiratable particle, age difference and 
smoking effect. (c) Task Group on Age-Dependent Dosimetry: due 
to accumulation of biokinetic data for various radionuclides, Sv/Bq 
values are expressed in each age group. Dr. Inaba participates as 
task group member, and also Dr. Watabe of IAEA does. (author). 


19174 (ORNL/TM-11808) Radiation shielding requirements 
for manned deep space missions. Santoro, R.T.; Ingersoll, D.T. 
Oak Ridge National Lab., TN (USA). Apr 1991. 25p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Order Number DE91010723. Source: OSTI; NTIS; GPO Dep. 

Galactic cosmic rays (GCR) and, particularly, solar flares (SF) 
constitute the major radiation hazards in deep space. The dose to 
astronauts from these radiation sources and the shielding required 
to mitigate its effect during a 480 day Mars mission is estimated 
here for a simplistic spacecraft geometry. The intent is to “ball 
park” the magnitude of the doses for the constant GCR back- 
ground and for SF's that occur randomly during the mission. The 
spacecraft shielding and dose data are given only for primary GCR 
and SF radiation, recognizing that secondary particles produced by 
primary particle reactions in the spacecraft and High Z-High Energy 
particles will also contribute to the dose suffered by the astronauts. 
22 refs., 7 figs., 2 tabs. 


19175 (SLAC-PUB-5122-Rev.) The active personnel 
dosimeter—APFEL enterprises superheated drop detector: Re- 
vision. Ipe, N.E.; Donahue, R.J.; Busick, D.D. Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). Mar 1991. 6p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-76SF00515. (CONF-891104—1-Rev.: 9. international confer- 
ence on solid state dosimetry, Vienna (Austria), 6-10 Nov 1989). 
Order Number DE91011761. Source: OSTI; NTIS; INIS; GPO Dep. 

The Active Personnel Dosimeter (APD) provides a digital readout 
of events caused by neutrons interacting with superheated liquid 
droplets. The droplets are suspended in a gel held in a replaceable 
cartridge. Upon neutron interaction, the superheated droplet vapor- 
izes, forming a bubble. The sound produced in this process is 





recorded by transducers that sense the accompanying pressure 
pulse. The APD electronically discriminates against spurious noise 
and vibration. Studies with the production prototype APDs indicate 
that the detector response is linear up to about 0.40 mSv, with 
large variations sometimes from predicted values and between car- 
tridges at higher dose equivalents. The response to standard 
neutron sources (bare *5°Cf, PuBe, PuB, PuF, PuLi) is reported 
and compared with the expected response. Unirradiated cartridges 
self-nucieate when heated to temperatures of 46°C. The APD is 
insensitive to low-energy photons but responds to high-energy pho- 
tons and electrons. 8 refs., 2 figs., 3 tabs. 
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Refer also to citation(s) 17516, 17530, 17802, 17905, 17972, 
17975, 18377 


19176 (ANUCP-71308) Trace surface analysis using ion 
and photon desorption with resonance ionization detection. 
Pellin, M.J. (Argonne National Lab., IL (USA)); Young, C.E.; Cal- 
away, W.F.; Lykke, K.R.; Wurz, P.; Gruen, D.M.; Spiegel, D.R.; 
Davis, A.M.; Clayton, R.N. Argonne National Lab., IL (USA). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-31109-ENG-38. (CONF-9104192—2: Workshop on 
laser ablation: mechanisms and application, Oak Ridge, TN (USA), 
8-10 Apr 1991). Order Number DE91011171. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Surface Analysis by Resonant lonization of Sputtered Atoms 
(SARISA) has demonstrated the ability to detect trace elements at 
concentrations below 100 ppt. Use of energetic primary ions to 
desorb surface species is uniquely suited for elemental surface 
analysis because the ratio between the number of incident ener- 
getic ions and the number of ejected surface atoms is easily 
quantifiable as the sputter yield. Molecular surface analysis by ion 
desorption does not possess this advantage, however. In this case, 
laser desorption followed by resonant or near resonant ionization is 
often a better analysis tool. Here the power of resonant ionization 


detection of desorbed species is demonstrated on hibonite samples 
(for elemental analysis) and on fullerene samples (for molecular 
analysis). 10-refs., 1 fig., 1 tab. 


19177 (BNL-45987) Slow positron studies of hydrogen ac- 
tivation/passivation on SiO2/Si(100) Interfaces. Lynn, K.G.; 
Asoka-Kumar, P. Brookhaven National Lab., Upton, NY (USA). 
[1991]. 10p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC02-76CH00016. (CONF-910284-3: Japan Atomic 
Energy Research Institute (JAERI) workshop on positron spec- 
troscopy, Tokyo (Japan), 28 Feb - 1 mar 1991). Order Number 
DE91010974. Source: OSTI; NTIS; INIS; GPO Dep. 

The hydrogen atoms are one of the most common impurity 
species found in semiconductor systems owing to its large diffusiv- 
ity, and are easily incorporated either in a controlled process like in 
ion implantation or in an uncontrolled process like the one at the 
fabrication stage. Hydrogen can passivate dangling bonds and dis- 
locations in these systems and hence can be used to enhance the 
electrical properties. In a SiO2/Si system, hydrogen can passivate 
electronic states at the interface and can alter the fixed or mobile 
charges in the oxide layer. Since hydrogen is present in almost all 
of the environments of SiO2/Si wafer fabrication, the activation en- 
ergy of hydrogen atoms is of paramount importance to a proper 
understanding of SiO2/Si based devices and has not been mea- 
sured on the technologically most important Si(100) face. There 
are no direct, nondestructive methods available to observe hydro- 
gen injection into the oxide layer and subsequent diffusion. This 
study uses the positrons as a “sensitive”, nondestructive probe to 
observe hydrogen interaction in the oxide layer and the interface 
region. We also describe a new way of characterizing the changes 
in the density of the interface states under a low-temperature an- 
nealing using positrons. 9 refs., 6 figs. 


19178 (CEA-CONF—-10350) Experiments on the nature of 
the extreme quantum regime of a 2-D electron system. 
Williams, F.I.B. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (FR). Service de Physique du Solide et de Reso- 
nance Magnetique); Deville, G.; Glattl, D.C.; Andrei, E.Y.; Clark, 
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R.G.; Wright, P.A.; Etienne, B.; Paris, E. CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique du Solide et de Resonance Magnetique. 1990. 20p. 
(CONF-9002186—: 6. International Winter School on New Develop- 
ments in Solid State Physics, Salsburg (Austria), 19-23 Feb 1990). 
Order Number DE91781448. Source: OSTI; NTIS (US Sales Only). 

Electrons in a uniform 2-D space interacting through Coulomb 
forces are expected to present phase transition driven by quantum 
effects. The experiments on the nature of a 2-D electron system 
are analyzed. The randon field effects are reviewed, the different 
experiments carried out are summarized. Capacitance measure- 
ments were performed and the results are discussed. The results 
of the radio frequency absorption spectrum are presented. 


19179 (INIS-mf-12714, pp. 141-148) The research of con 
densed matter physics by using intense proton accelerator. 
Endoh, Yasuo (Tohoku Univ., Sendai (Japan). Dept. of Physics). 
Japan Atomic Energy Research Inst., Tokyo (Japan). May 1990. 
778p. (CONF-900156—: 2. international symposium on advanced 
nuclear energy research - evolution by accelerators, Mito (Japan), 
24-26 Jan 1990). In Proceedings of the 2nd international sympo- 
sium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The present article covers the application of intense protons to 
basic condensed matter physics. Major recent neutron scattering 
activities in condensed matter physics are first outlined, emphasiz- 
ing the fact that the contribution of accelerator base science has a 
tremendous impact on this basic science. Application of spallation 
neutrons to condensed matter physics is discussed in relation to 
such subjects as high energy (epithermal) excitations and small 
angle neutron scattering. Then the specific subject of high Te su- 
perconductor is addressed, focusing on how neutrons as well as 
muons provide experimental results that serve significantly in 
exploring the mechanism of exotic high Tc superconductivity. Tech- 
niques for neutron polarization must be developed in the future. 
The neutron spin reflectivity ratio has been shown to be a sensitive 
probe of surface depth profile of magnetization. Another new 
method is neutron depolarization to probe bulk magnetic induction 
throughout a slab which neutrons pass through. (N.K.). 


19180 (INIS-mf-12714, pp. 575-580) Spectroscopic and 
photoelectron-spectroscopic studies on condensed matters by 
using extreme ultraviolet radiation trom synchrotron. Kamada, 
M. (Okazaki National Research inst., Aichi (Japan). inst. for Molec- 
ular Science). Japan Atomic Energy Research Inst., Tokyo (Japan). 
May 1990. 778p. (CONF-900156-—: 2. international symposium on 
advanced nuclear energy research - evolution by accelerators, Mito 
(Japan), 24-26 Jan 1990). In Proceedings of the 2nd international 
symposium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The report presents a brief review of recent spectroscopic and 
photoelectron-spectroscopic studies on condensed matters per- 
formed by using extreme ultraviolet radiation from a synchrotron 
(electron storage ring). The absorption (and also reflectivity and 
photoelectric yield) spectroscopy using extreme ultraviolet radiation 
has the following advantage. Absorption (reflectivity and photoelec- 
tric yield) due to core-level excitation permits the study of the 
contribution of constituent elements in unoccupied electronic states 
of a compound in one-electron picture. Photoelectron spectroscopy 
uses synchrotron orbital radiation. The use of these modes of pho- 
toelectron spectroscopy serves to determined the contribution of 
constituent elements in the occupied (and unoccupied) electronic 
states in one-electron picture. Recent spectroscopic and 
photoelectron-spectroscopic investigations have made it possible to 
identity decay processes from excited states produced by core- 
level excitation. (N.K.). 


19181 (INIS-mf-—12812, pp. 49) Applications of electron spin 
resonance in radiation chemistry and radiation dosimetry - 
prospects, problems and opportunities. Boas, J.F. (Australian 
Radiation Lab., Melbourne (Australia)). Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights (Australia). [1990]. 57p. 
(CONF-9011194—: 15. AINSE radiation chemistry conference, Lu- 
cas Heights (Australia), 5 Nov 1990). In 15th AINSE radiation 
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chemistry conference, 5-7 November, 1990: conference handbook 
(programme, abstracts and general information). Order Number 
DE91626909. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. ELECTRON SPIN RESONANCE/dosimetry; 
ELECTRON SPIN RESONANCE/radiation chemistry; DOSIMETRY; 
PERFORMANCE; RADURIZATION; SOLIDS; USES 


19182 (INIS-mf—12812, pp. 12) Nuclear tracks and analogue 
Fermi surfaces. Chadderton, L.T. (Commonwealth Scientific and 
Industrial Research Organization, Canberra (Australia)); Ghosh, 
Swarnali. Australian Inst. of Nuclear Science and Engineering, Lu- 
cas Heights (Australia). [1990]. 57p. (CONF-9011194—: 15. AINSE 
radiation chemistry conference, Lucas Heights (Australia), 5 Nov 
1990). In 15th AINSE radiation chemistry conference, 5-7 Novem- 
ber, 1990: conference handbook (programme, abstracts and 
general information). Order Number DE91626909. Source: OST]; 
NTIS (US Sales Only); INIS. 

Abstract only. CRYSTALS/particle tracks; FERMI LEVEL/ 
boltzmann statistics; CLASSICAL MECHANICS; CRYSTALS; INCI- 
DENCE ANGLE; QUANTUM MECHANICS; SCATTERING; 
SURFACES 


19183 (INP—1420/PS(Pt.2)) Condensed matter studies by 
nuclear methods: Proceedings of 23. Zakopane school on 
physics, Zakopane, Poland, 16-30 April 1988. Krolas, K.; 
Tomala, K. (eds.). Institute of Nuclear Physics, Cracow (Poland); 
Uniwersytet Jagiellonski, Cracow (Poland). Inst. Fizyki. 1988. 355p. 
(CONF-8804186—-: 23. Zakopane school on physics, Zakopane 
(Poland), 16-30 Apr 1988). Order Number DE91626328. Source: 
OST!; NTIS (US Sales Only); INIS. 

The separate abstract was prepared for 1 of the papers in this 
volume. The remaining 13 papers dealing with the use but not with 
advances in the use of nuclear methods in studies of condensed 
matter, were considered outside the subject scope of INIS. 
(M.F.W.). 


19184 (INP—1420/PS(Pt.2), pp. 145-169) Moessbauer stud- 
jes of defects in ion-implanted metals and semiconductors. 
Weyer, G. (European Organization for Nuclear Research, Geneva 
(Swezerland)). Institute of Nuclear Physics, Cracow (Poland); Uniw- 
ersyzet Jagiellonski, Cracow (Poland). inst. Fizyki. 1988. 
(CONF-8804186-: 23. Zakopane school on physics, Zakopane 
(Poland), 16-30 Apr 1988). In Condensed matter studies by nu- 
clear methods: Proceedings of 23. Zakopane school on physics, 
Zakopane, Poland, 16-30 April 1988. 355p. Order Number 
DE91626328. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent progress in the application of Moessbauer spectroscopy 
to studies of defect structures in ion-implanted metals and 
semiconductors is discussed. Mainly results obtained by newly- 
developed on-line implantation techniques are reviewed. 68 refs., 
12 figs., 1 tab. (author). 


19185 (IPNO-T-9005) lon desorption from solid surfaces 
under siow (KeV) and fast (MeV) ion sputtering. Influence of 
the charge state and of the incidence angle on the input chan- 
nei. Joret, H. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire; Paris-11 Univ., 91 - Orsay (France). Jun 1990. 
1233p. (in French). Order Number DE91781436. Source: OST]; 
NTIS (US Sales Only). 

Solid surfaces of organic and inorganic materials have been 
bombarded by fast heavy ions (several MeV). It is shown that the 
charge state of the projectile has a strong influence on the atomic 
and molecular ion desorption yield. Experimental studies proved 
that molecular ions can be emitted intact from deep layers under- 
neath the surface (volume emission) with the existence of a crater 
emission. On the other hand light ions like H(+), H(+)-2, F+)-S are 
emitted from the surface of the solid in a time around 10-'© sec- 
ond. The H(+) depends on the incident charge state g-i. When 
using slow ions (keV) the same dependence was observed for the 
first time and compared to the fast ion results. The equilibrum 
charge state of fast ions passing through solids was measured. 
The influence of the angle of incidence was _ investigated. 
Langmuir-Blodgett films of fatty acid were used. A geometrical 
model is developed for the 50 angstroms layer. 


19186 (IPNO-T-9006) Experimental study on the stopping 
power of multicharged heavy ions in a hydrogen plasma. Ser- 
vajean, A. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire; Paris-7 Univ., 75 (France). Apr 1990. 134p. (In French). 
Order Number DE91781437. Source: OSTI; NTIS (US Sales Only). 

The first experimental data on the energy deposition of an ion 
beam passing through a ‘plasma were obtained using Tandem 
beam from Orsay accelerator device coupled with a linear hydro- 
gen Z-pinch discharge. They confirmed the theoretical predictions: 
the slowing down efficiency of a ionised medium was enhanced 
relatively to the corresponding density of bound electron. The 
transmission of the beam through the plasma was investigated. It 
allowed to show the transmitted intensity of the beam was dis- 
turbed by the magnetic fields generated by the plasma discharged, 
inducing plasma lenses effects. Theoretical predictions of the slow- 
ing down in a ionised medium are exhibited. The experimental 
device is described. The results obtained are discussed and com- 
pared with theoretical predictions. 


19187 (ITEF—126-88) Study on YBajCu,07_, ceramics by 
the positron annihilation technique. Graboj, Leh. (Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Khimicheskij Fakul'tet); 
Kaul’, A.R.;  Grafutin, V.I. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teo- 
reticheskoj i Ehksperimental’noj Fiziki. 1988. 20p. (In Russian). 
Order Number DE91628273. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Measurements of positron annihilation parameters were con- 
ducted when studying time and angular distribution of annihilation 
photons in polycrystalline high-temperature YBapCu3O07_, super- 
conductors prepared by the methods of cryochemical technology 
and solid-phase synthesis above and below the temperature of 
transition to superconducting state. Contradictory publication data 
were critically analyzed. It is shown that correlation between pa- 
rameters of formation intensity and the lifetime of spectrum 
components should be taken into account when processing experi- 
mental results. 20 refs.; 3 figs. 


19188 (JINR-R-3-89-705) Neutron studies of the liquid- 
plastic phase-ordered phase transitions in CCk. 
Holderna-Matuszkiewicz, K.; Habrylo, S.; Natkaniec, |.; Mayer, J.; 
Bragin, S.I.; lwanski, W. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1989. 10p. (in Russian). Order 
Number DE91628275. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of studies on the CCl, diffraction spectra for the dis- 
ordered phase (1) and the ordered one (2) are given. On the one 
hand, these results are obtained as the pressure increases at room 
temperature and on the other, as the temperature decreases at at- 
mospheric pressure. To describe the structure of plastic phase 1 
various symmetries of an elementary unit are examined. The under 
discussion IINS spectra are also presented. 27 refs.; 6 figs.; 2 tabs. 


19189 (JINR-R-14-89-111) Irradiation of Bl-based super- 
conducting ceramics with 650 MeV protons. Drobin, V.M. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High Energy); 
D'yachkov, E.|.; Zajtsev, S.L. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy. 1989. 10p. (in Russian). Or- 
der Number DE91628387. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Intern. Seminar on High Temp. Supercond., Dubna, 
June, 28 - July 1, 1989. 

The critical temperature T,, critical density |,.(T) and R(T) of high 
temperture superconducting Bi-Sr-Cu-O ceramics /HTSC/before 
and after irradiation with 650 MeV protons in air at 300 K were 
measured. The fluence F varies from 10'5 up to 4x10'” cm-?. The 
measured |,(T) were fitted with |.(T)=A(T--T)* and a>2 was found 
to be independent of or alightly dependent upon fluence while for 
Y-based HTSC a<2. The use of the above fit allows one to intro- 
duce T- more accurately. For the first time it has been found that 
the ratio Fy/Fg; at T-/Teo=const varies widely from 1 up to 50 and 
depends on the ‘quality’ of the sample. The quality can be ex- 
pressed by Tco/Te before irradiation’, the width of the transition 
(AT,), stoichiometry, resistivity /rhop(239 K)/and so on. One of the 
samples with Tco=108 K, rhoo/239 K/=1.2 mOhm cm and Teo=1.2 
K after irradiation with F=1.75x10'? cm —* demonstrated Fy/Fy, <1 
and thus a higher radioresistancy than Y-based HTSC. This shows 
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the possibility of preparing Bi-based HTSC with a good radioresis- 
tancy which is no worse than for Y-based ceramics. 15 refs.; 5 
figs.; 1 tab. 


19190 (JINR-R—14-89-578) Anomal behaviour of Cr203 un- 
der spin-flip transition. Georgiev, D.; Kim Chil Sung; Niziol, St.; 
Nitts, V.V.; Yakovlev, A.A. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics. 1989. 12p. (In Russian). Order 
Number DE91628274. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Europhys. Letters. 

Neutron measurements of the spin-flop transition, induced by the 
pulse magnetic field in the Cr2O0z single crystal are described. The 
observed intensity variation is contradictory to the Cr2O3 phase di- 
agram. Strange resonance behaviour of a magnetic structure is 
expressed, under which the magnetizations of sublattices, as if 
were coherent in the macroscopic volume of a sample, slowly 
change their direction. 5 refs.; 5 figs. 


19191 (JINR-R—16-89-401) Conductometric investigations 
of multicharged ion track structure in various polymers. Apel’, 
P.Yu. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Reactions. 1989. 10p. (In Russian). Order Number 
DE91628389. Source: OSTI; NTIS (US Sales Only); INIS. 

The radial structure of etchable tracks of multicharged ions 
in polyethylene terephtalate, polycarbonate, polyarylate and 
polypropylene is investigated using conductometric method. The 
doses of gel formation under irradiation of these polymers by ac- 
celerated xenon ions with ~ 1 MeV/nucleon energy are estimated. 
It is found that the track of highly ionizing particle in a polymer con- 
sists of a core where intensive destruction occurs and a halo 
where, as a rule, the crosslinking of macromolecules predominates. 
Recombination of the interior radicals provides the crosslinking for- 
mation. The radius of crosslinking region depends on the relation 
between the hydrogen atom diffusion speed and the rate of their 
chemical interaction with macromolecules. 27 refs.; 4 figs. 


19192 (LAL-RT-9001) A new approach to the understand- 
ing of the field photoemission phenomenon. Boussoukaya, M.; 
Dubrovin, A. Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire. Jan 1990. 39p. (in French). Order Number 
DE91773570. Source: OSTI; NTIS (US Sales Only). 

The methods for calculating the field emission regimes and the 
photoemission are reviewed. The thermal parameters which may 
be associated to the phenomena are summarized. The emission 
processes are studied, in particular the emission current density 
and the temperature increase. The case of a photon flux parallel to 
the photocathode is analyzed. The validity of the laws describing 
the photoemission and the equation of the local electric field are 
examined. Numerical applications are given. Theoretical and exper- 
imental studies are compared. 


19193 (LA-UR-91-1204) Competing _ electron-electron/ 
electron-phonon interactions and polyacetylene. Gammel, J.T. 
(Los Alamos National Lab., NM (USA)); Campbell, D.K.; Loh, E.Y. 
Jr. Los Alamos National Lab., NM (USA). 8 Apr 1991. Qp. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-36. (CONF-9103167—1: International winter school on 
electronic properties of polymers, Kirchberg (Austria), 9-16 Mar 
1991). Order Number DE91011389. Source: OSTI; NTIS; GPO 
Dep. 

Using Lanezos exact diagonalization, we investigate the effects 
of the competition between the electro-electron and electron- 
phonon interactions in the context of the 1-D tight-binding 
Peieris-Hubbard Hamiltonian, studying various structural, optical, 
and vibrational properties of strongly correlated systems. We use 
polyacetylene as our experimental guide, and perform a parameter 
space search to determine the level at which a unique set of pa- 
rameters can.model this prototypical conducting polymer and, more 
generally, the applicability of the “simple” 1-D Peieris-Hubbard 
Hamiltonian to these highly interesting materials. 9 refs., 3 tabs. 


19194 (UCRL-JC—106475) Interaction of siow highly- 
charged ions with a metal surface. Bardsley, J.N.; Penetrante, 
B.M. Lawrence Livermore National Lab., CA (USA). 1 Feb 1991. 
4p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. (CONF-910711-4: 20. international conference 
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on phenomena in ionized gases, Barga (italy), 8-12 Jul 1991). Or- 
der Number DE91010470. Source: OSTI; NTIS; GPO Dep. 

The development of improved ions sources such as the Electron 
Beam lon Trap has led to the availability of ions which carry over 
100 keV of potential energy. Recent studies of the interaction of 
such highly-charged ions with solids have attracted the interest of 
both atomic physicists and surface scientists. This paper presents 
a study of ion-surface interaction based upon elementary field 
emission theory and a classical description of the dynamics of the 
plasma formed by the emitted electrons. Since the quantum level 
spacings are so low, there are many active electrons, and very lit- 
tle time is spent by each electron in a specific quantum state, we 
believe that the use of classical dynamics will lead to a more accu- 
rate description than could be obtained using quantum theory with 
current computers. Furthermore, the treatment of the simultaneous 
interactions between many charged particles is much simpler in 
classical mechanics. 10 refs., 3 figs. 
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Refer also to citation(s) 17444, 17535, 17570, 17573, 17574, 
17576, 18119, 19187, 19256 


19195 (ANL/MCS-TM-146) Mathematical models of super- 
conductivity. Kaper, H.G. Argonne National Lab., IL (USA). 
Mathematics and Computer Science Div. Mar 1991. 2ip. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Order Number DE91010827. Source: OST; NTIS; 
GPO Dep. 

This note surveys some mathematical models that have been 
proposed to study the phenomenon of superconductivity. 14 refs., 
5 figs. 


19196 (CNIC—00325) The flux jumps in high Te 
Bi, 7Pbo 3Sr2Ca,Cu,0, bulk superconductor. Cao Xiaowen 
(Academia Sinica, Hefei, AH (China). Inst. of Plasma Physics); 
Huang Sunli. China Nuclear Information Centre, Beijing, BJ 
(China). Nov 1989. 7p. (In Chinese). (ASIPP-0011.). Order Num- 
ber DE91628641. Source: OSTI; NTIS (US Sales Only); INIS. 
There were giant flux jumps in high T. Bi; 7Pbo.3Sr2Ca2Cu3O, 
bulk superconductor. The relaxation time, tau, decreased with both 
the increase of magnetic field and the rise of temperature. The 
maximum tau was about 40 min. The average -dM/dt increased 
with both the increase of magnetic field and the rise of tempera- 
ture. The minimum average -dM/dt was about 4.1 x 10-* G/min. 
The flux jump weakened with time. It was dependent on the de- 
crease of gradient of magnetic flux density dn/dx in the sample. 


19197 (CNIC-00327) Forming process of 110 K high-Tc 
phase in Bi-Pb-Sr-Ca-Cu-O system. Wang Yugui (Academia 
Sinica, Hefei, AH (China). Inst. of Plasma Physics); Wang Naniin; 
Jiao Xinping; Wang Jinsong; Han Guchang. China Nuclear Infor- 
mation Centre, Beijing, BJ (China). Dec 1989. 9p. (In English and 
Chinese). (ASIPP-0013.). Order Number DE91628642. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The effect of heat treatment on the forming process of the high- 
Te phase in the cast-annealing samples has been discussed. 
Experiments show that the high-T, phase is formed based on the 
low-T. phase. Adding Pb to Bi-Sr-Ca-Cu-O system can increase 
the forming rate and proportion of the high-T. phase. X-ray powder 
diffraction indicates that some samples contain mostly the high-T. 
phase. EDAX analyses sugguest that Pb cations substitute partially 
for Sr cations rather than Bi cation in the superconducting grains. 


19198 (CNIC—00368) An apparatus tor measuring the 
resistivity and zero field current density of high Tc supercon- 
ducting materials at LN2 temperature. Liu Jianmin (Southwest 
Inst. of Physics, Leshan, SC (China)); Shi Qingju; He Xiaoling; Li 
Huanxing. China Nuclear Information Centre, Beijing, BJ (China). 
Dec 1989. 5p. (in Chinese). (SIP-—0037.). Order Number 
DE91628644. Source: OSTI; NTIS (US Sales Only); INIS. 

The principle and the structure of the meant apparatus are intro- 
duced. The ranges of sensitivities of the apparatus are less than 
10-® Q tor resistivity of the superconducting materials and greater 
than 600 A for critical current. The accuracy of this apparatus is 
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high due to taking the attenuation method under the LN2 tempera- 
ture, the probe linearity is better than 1%, and the drift of amplifier 
is about +- 1 y»V/h (equivalent to the input). The transformer can 
induce about 1000 A current in the superconducting ring. 


19199 (INIS-SU-228/A) 1. All-union conference on diagnos- 
tics problems of HTSC-materials. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Probleme Analiticheskaya Khimiya; 
Gosudarstvennyj Nauchno-lssledovatel’skij i Proektnyj Inst. Red- 
kometallicheskoj Promyshlennosti, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). 1989 199p. (In Russian). 
(CONF-8904404-—: 1. all-union conference on diagnostics problems 
of HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). Order 
Number DE91003095. Source: OSTI; NTIS (US Sales Only); INIS. 
Individual papers in this conference are indexed. 


19200 (INIS-SU-228/A, pp. 126) Determination of supercon- 
ducting state parameters in high-temperature superconductors 
by microwave power absorption in weak magnetic fields. Mas- 
terov, V.F. (Leningradskij Politekhnicheskij Inst., Leningrad 
(USSR)); Kozyrev, S.V.; Fedorov, A.V.; Shtel’makh, K.F.; Chursi- 
nov, A.V.; Gusak, A.A. AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Probleme Analiticheskaya Khimiya; Gosudarstvennyj 
Nauchno-Issledovatel'skij i Proektnyj Inst. Redkometallicheskoj 
Promyshiennosti, Moscow (USSR), Moskovskij Gosudarstvennyj 
Univ. Moscow (USSR): 1989. 199p. (In Russian). ‘(CONF- 
8904404-: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. 2 figs. SUPERCONDUCTORS /Atransition temperature; 
ATTENUATION; LOW TEMPERATURE; MAGNETIC FIELDS; Ml- 
CROWAVE RADIATION; SUPERCONDUCTORS 


19201 (IS-T-1543) Magnetic relaxation, flux pinning and 
critical currents in superconductors. Lichtenberger, K.S. Ames 
Lab., IA (USA). 2 May 1991. 154p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract W-7405-ENG-82. Order Number 
DE91012022. Source: OSTI; NTIS; INIS; GPO Dep. 

A systematic study of the magnetic flux pinning properties in su- 
perconductors has been undertaken in an attempt to understand 
the differences between the flux creep behavior of classical super- 
conductors and high-temperature superconductors (HTSC'’s). In 
HTSC’s, the ratio of the effective flux pinning energy to the thermal 
energy, Up/kT, is much smaller than that of conventional supercon- 
ductors, often approaching unity. This results in much larger creep 
rates in HTSC’s than in conventional superconductors. It is neces- 
sary to find suitable models that describe flux creep in both 
classical superconductors and HTSC’'s. Results show that while 
these two classes of materials are quantitatively very different, a 
single pinning barrier mode adequately describes both, within the 
proper region of the H-T plane. The model is applied to a variety of 
superconductors and the results are contrasted. Although the H-T 
plane appears to be very different HTSC’s than for conventional 
superconductors, qualitatively the same physics describes both. In 
HTSC’s, near the upper critical field there exists a relatively wide 
region of superconducting fluctuations, followed successively by re- 
gions of thermodynamic reversibility, thermally assisted flux, flux 
creep, and finally rigid flux lattice where little, if any, motion of the 
flux lattice occurs. All of these regions are also present in conven- 
tional superconductors, but often much more difficult, especially the 
irreversibility transition and the fluctuation region. The central find- 
ing of the flux creep analysis is that the region of flux creep is 
defined as a band in the H-T plane in which 2 < Uo/kT < 100, and 
that the flux creep model applies best within this band. 


19202 (Jue+-2363) Intertacial effects in the layer sys- 
tem of high-temperature superconductors. Schubert, J. 
Forschungszentrum Juelich GmbH (Germany, F.R.). Inst. fuer Fes- 
tkoerperforschung; Koeln Univ. (Germany, F.R.). Jun 1990. 88p. 
(In German). Order Number DE91773693. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The purpose of this work was to determine the effects of the 
various interfaces, substrate and coating layers on YBazCu307 su- 
perconducting films. A sputtering method was developed which 


allows to deposit on SrTiO; monocrystalline, epitactic thin films 
consisting of YBap2Cu307 or of PrBapCu307. The d.c. sputtering 
method is characterized by its high pressure of 1-6 mbar of pure 
oxygen. The thin films thus prepared were analysed for their com- 
position and crystal structure by means of X-ray diffraction, TEM, 
Rutherford backscattering, and channeling. Their superconductivity 
was tested by means of resistivity measurements and by measur- 
ing the critical current density. The effects of the surface layers 
were analysed using YBa2Cu307 films with a thickness of 30 nm. 
The materials analysed were YBapCu307, CaF PrBagCu307, and 
silver. The first three materials yielded comparable results, and did 
not change the critical current density of the YBazCu307 film. Sil- 
ver, however, drastically reduced the transition temperature and 
the critical current density. Knowing the effects of a PrBagCu,07 
film covering a YBa2Cu30O7 film, experiments were done for estab- 
lishing a Josephson contact. The structurization results obtained so 
far are promising. (orig./MM). 


19203 (LA-UR-91-1275) Investigation of a hamiltonian with 
two-sources of anisotropy: The dzyaloshinski-moriya and 
single-size interactions. Coffey, D. Los Alamos National Lab., NM 
(USA). Jun 1991. 13p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-910608-2: 5. joint 
magnetism and magnetic materials (MMM/INTERMAG) conference, 
Pittsburgh, PA (USA), 18-21 Jun 1991). Order Number 
DE91011381. Source: OSTI; NTIS; GPO Dep. 

La,CuO, is an S = 1/2 system with almost tetragonal symmetry 
so that there is no single site interaction term giving rise to 
anisotropy and the magnetic anisotropy of the system can be ex- 
plained in terms of the Dzyaloshinskii-Moriya interaction. The 
Dzyaloshinskii-Moriya interaction can lead to weak ferromagnetism 
even in a system with predominantly antiferromagnetic interactions. 
However the closely related compounds, LagNiO, and LazCoO, 
are S = 1 and S = 3/2 systems respectively so that a single-site 
interaction term is present and it is of interest to see how this inter- 
action changes the magnetic properties of these compounds. Here 
the classical magnetic ground states are calculated for model 
Hamiltonians, appropriate to the different low temperature structural 
phases of the compounds, containing both interactions. 15 refs., 3 
figs. 


19204 (LBL-28991) Quantum limited quasiparticle mixers 
at 100 GHz. Mears, C.A (Lawrence Berkeley Lab., CA (USA)); Hu, 
Qing; Richards, P.L.; Worsham, A.H.; Prober, D.E.; Raeisaenen, 
A.V. Lawrence Berkeley Lab., CA (USA). Sep 1990. 10p. 
Sponsored by USDOE, Washington, DC (USA); National Sci- 
ence Foundation, Washington, DC (USA). DOE Contract 
AC03-76SF00098. Grant ECS-8604350;Grant AFOSR-88-0270. 
(CONF-900944—43: Applied superconductivity conference, Aspen, 
CO (USA), 24-28 Sep 1990). Order Number DE91011894. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have made accurate measurements of the noise and gain of 
superconducting-insulating-superconducting (SIS) mixers employing 
small area (1pm*) Ta/TagOs/Pbp 9Bio., tunnel junctions. We have 
measured an added mixer noise of 0.61 +/— 0.31 quanta at 95.0 
GHz, which is within 25 percent of the quantum limit of 0.5 quanta. 
We have carried out a detailed comparison between theoretical 
predictions of the quantum theory of mixing and experimentally 
measured noise and gain. We used the shapes of I-V curves 
pumped at the upper and lower sideband frequencies to deduce 
values of the embedding admittances at these frequencies. Using 
these admittances, the mixer noise and gain predicted by quantum 
theory are in excellent agreement with experiment. 21 refs., 9 figs. 
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19205 (CEA-CONF-10458) Matrix models and 2D gravity. 
David, F. CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Service de Physique Theorique. 1990. 36p. 
(CONF-9004299-: Spring School on String Theory and Quantum 
Gravity, Trieste (Italy), 23 Apr - 1 may 1990). Order Number 
DE91767850. Source: OSTI; NTIS (US Sales Only). 
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In these lectures, | shall focus on the matrix formulation of 2-d 
gravity. In the first one, | shall discuss the main results of the 
continuum formulation of 2-d gravity, starting from the first renor- 
malization group calculations which led to the concept of the 
conformal anomaly, going through the Polyakov bosonic string and 
the Liouville action, up to the recent results on the scaling proper- 
ties of conformal field theories coupled to 2-d gravity. In the 
second lecture, | shall discuss the discrete formulation of 2-d grav- 
ity in term of random lattices, and the mapping onto random matrix 
models. The occurrence of critical points in the planar limit and the 
scaling limit at those critical points will be described, as well as the 
identification of these scaling limits with continuum 2-d gravity cou- 
pled to Some matter field theory. In the third lecture, the double 
scaling limit in the one matrix model, and its connection with 
continuum non perturbative 2-d gravity, will be presented. The con- 
nection with the KdV hierarchy and the general form of the string 
equation will be discuted. In the fourth lecture, | shall discuss the 
non-perturbative effects present in the non perturbative solutions, 
in the case of pure gravity. The Schwinger-Dyson equations for 
pure gravity in the double scaling limit are described and their 
compatibility with the solutions of the string equation for pure grav- 
ity is shown to be somewhat problematic. 


19206 (DESY-91-002) Gravitational effects of light scalar 
particles. Helbig, T. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.). Jan 1991. 21p. Order Number 
DE91782537. Source: OSTI; NTIS (US Sales Only); INIS. 

The post-Newtonian metric of the general scalar-tensor theory 
with a massive scalar field is calculated. The result is used to 
recalculate several relativistic effects in the solar system. Experi- 
mental bounds for the massless scalar-tensor theory that have 
been obtained from these effects are used to get new bounds for 
the massive case. Furthermore we give a counter-example to the 
conjecture that all theories with only one gravitational field obey the 
strong equivalence principle. (orig.). 


19207 (IFVE-OTF-—89-117) Energy-momentum tensor of the 
gravitational field for material spheres. Sokolov, S.N. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (USSR). Inst. Fiziki Vysokikh Ehnergij. 1989. 14p. 
(IHEP-OTF—89-117.). Order Number DE91628070. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The density of the energy-momentum tensor of a gravitational 
field which can be defined in the general relativity with the help of 
the ideas of the relativistic gravitational theory is found for the case 
of material spheres. The relationship of this quantity with the Rie- 
mann tensor Rags is discussed. 3 refs. 


19208 (IPNO-TH-9041) Generalization of the Frenkel-Dirac 
variational principle for systems outside thermal equilibrium. 
Deangelis, A.R.; Gatoff, G. Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire. Jul 1990. 13p. Order Number 
DE91781424. Source: OSTI; NTIS (US Sales Only). 

The Frenkel-Dirac variational principle is generalized for systems 
out of thermal equilibrium. This allows us to obtain mean-field 
equations. With a simple parameterization one can write equations 
which resemble hydrodynamics for irrotational compressible fluids. 
The method is applied to a simple example. 


19209 (IPNO-TH-9045) An extension of Babinet’s princi- 
ple. da Silveira, R. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. Jul 1990. 10p. Order Number DE91781425. 
Source: OSTI; NTIS (US Sales Only). 

It is shown that the diffraction pattern produced by any of two 
complementary screens and the one produced by a slit having the 
shape of their boundary, oscillates in opposite phase. This exten- 
sion of Babinet’s principle is illustrated with examples from nuclear 
scattering and classical optics. 


19210 (ISN-9038) Variational random phase approximation 
for the anharmonic oscillator. Dukelisky, J. (Universidad Au- 
tonoma de Madrid (ES). Dept. de Fisica Teorica); Schuck, P. 
Grenoble-1 Univ., 38 (France). Inst. des Sciences Nucieaires. Apr 
1990. 9p. Order Number DE91781426. Source: OSTI; NTIS (US 
Sales Only). 
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The recently derived Variational Random Phase Approximation is 
examined using the anharmonic oscillator model. Special attention 
is paid to the ground state RPA wave function and the conver- 
gence of the proposed truncation scheme to obtain the diagonal 
density matrix. Comparison with the standard Coupled Cluster 
method is made. 


19211 (ITEP—120-88) Extended (N=4) supergravity as a re- 
sult of reduction from 10-dimensional space. Terentyev, M.V. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki. 1988. 24p. Order Number DE91€28071. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The reduction of N=1 supergravity from 10-dimensional space 
Rio to the usual space-time Ry, is fulfilled in such a way that only 
fields of the extended (N=4) supergravity multiplet are survived. As 
a result the Cremmer, Sherk and Ferrara (CSF) action of N=4 su- 
pergravity are obtained. With framework of the method used in the 
present paper it is possible to construct the interaction of N=4 su- 
pergravity with one N=4 matter multiplet. 11 refs. 


19212 (JINR-D-4-89-241) New method for solving multidi- 
mensional scattering problem. Melezhik, V.S. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1989. 18p. Order Number DE91628027. Source: OSTI; NTIS (US 
Sales Only); INIS. 

18 refs.; 3 tabs. 

A new method is developed for solving the quantum mechanical 
problem of scattering on a structural scatterer. The arising multi- 
channel scattering problem is formulated as a system of nonlinear 
functional equations for the wave function and matrix elements. 
The method is approved for the scattering problem on a nonspheri- 
cal potential well and a long-range nonspherical scatterer. The 
method is also applicable for solving the multidimensional 
Schroedinger equation in a discrete spectrum. As an example the 
known problem of a hydrogen atom in a homogeneous magnetic 
field is analyzed. 18 rets.; 3 tabs. 18 refs.; 3 tabs. 


19213 (JINR-E-2-89-274) On the classical theory of a point 
particle with spin. Entraigo, E.E. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics); Kiryshkin, 
V.V. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of The- 
oretical Physics. 1989. 4p. Order Number DE91628028. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Doki. Akad. Nauk SSSR. 

A close classical description for the trajectorial motion of a point 
particle with spin in external stationary gravitational, electric and 
magnetic fields is formulated. Some concrete examples of the mo- 
tion in a homogeneous field are considered. 3 refs. 


19214 (JINR-E-—4-89-312) Potential reconstruction from R- 
matrix resonance positions and reduced widths. Amirkhanov, 
LV.; Puzynin, |.V.; Puzynina, T.P.; Zakhariev, B.N. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1989. 6p. Order Number DE91628029. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Theory of Quantum Systems with Strong Interac- 
tions. 

The first example is given of numerical reconstruction of the po- 
tential shape from the spectral data in the frame of the R-matrix 
scattering theory using the Bargmann-type analytical solutions. A 
simple multi-channel model of the inverse problem is proposed for 
the investigating the convergence of reconstruction procedure for 
the interaction matrix, which couples the channels. 8 refs.; 5 figs. 


19215 (JINR-E-5-89-409) On the summability of the spec- 
tral shift tunction for pairs of contractions and dissipative 
operators. Adamyan, V.M. (Odesskij Gosudarstvennyj Univ., 
Odessa (Ukrainian SSR)); Neidhardt, H. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics. 1989. 26p. 
Order Number DE91628030. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to J. Operator Theory. 

The paper is devoted to the problem of the trace formula for 
nonunitary and nonself-adjoint operators. It is shown that a sum- 
mable real spectral shift function can be introduced for a pair of 
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contractions such that the trace formula holds if both contractions 
differ by an operator which is slightly more compact than a trace 
class operator. The result is carried over to dissipative operators. 
An application to the Schroedinger operator is given. 30 refs. 


19216 (JINR-R-2-89-5) Basic procedure of measuring the 
relativistic length and its modifications. Strel'tsov, V.N. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High Energy. 
1989. 4p. (in Russian). Order Number DE91628072. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The radar method for distance measurement serves a base for 
the relativistic length concept (CRL), which consequence is the 
*longation formula: Possible modifications of this basic measuring 
procedure are considered. The first one is based on the existence 
of objects pulsing or synchronously radiating the signals (in the 
proper object reference system). The second modification is based 
on using the visual sizes of fast-moving bodies. Finally, the latter 
way is connected with measuring the time-of-flight of an object 
(rod) and its velocity. 7 rets.; 2 figs. 


19217 (JINR-R-2-89-566) Fedorov universal equations in 
the string and membrane theories. Shavokhina, N.S. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1989. 20p. (in Russian). Order Number DE91628073. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is shown that the equation of minimal hypersurface in the 
Euclidean (or pseudo-Euclidean) space can be written as the uni- 
versal Fedorov matrix equation with first-order partial derivatives. 
Time-like minimal surface in the pseudo-Euclidean Minkowski 
space’ describe the free motion of relativistic strings and mem- 
branes, whereas space-like surtaces describe the potential in the 
nonlinear Born electrostatics. All of them are imaginary images of 
minimal surface of the Euclidean space. Spherically symmetric sur- 
faces are found of all the three types, the hypercatenoid of any 
dimensionality and its imaginary images - the world suartace of a 
membrane and a potential. The Fedorov equations provide a rich 
information on the minimal surfaces, nonlinear electrostatics and 
the behaviour of strings and membranes. 19 refs. 


19218 (JINR-R-2-89-754) On the high-energy potential 
scattering theory in the method of evolution with respect to 
coupling constant. Khankhasaev, M.Kh. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics. 1989. 16p. 
(in Russian). Order Number DE91628032. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The formulation of the potential scattering theory is considered 
which is based on the low of evolution of the system with respect 
to the coupling constant (the CCE-method). The new equation for 
the total scattering amplitude is derived within the framework of 
this approach. A method of solving this equation which is effective 
in the short wave limit is proposed. The relationship of the CCE- 
method with the phase function method in quantum mechanics is 
discussed. 16 refs. 


19219 (JINR-R-4-89-590) Stochasticity in the spectrum of 
some Hamiltonians with discrete symmetry. Bolotin, Yu.L. (AN 
Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst.); Gonchar, V.Yu.; Tarasov, V.N. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics. 1989. 26p. (in 
Russian). Order Number DE91628033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new quantization of C3,-invariant classical Hamiltonian using 
Birghoff-Gustavson’s normal form is propsed. The introduction of 
the Polar’ coordinates in the phase space simplifies the normal 
form and its quanta! analogue. A simple quasiclassical analytic for- 
mula for the spectrum of collective quadrupole excitations of nuclei 
is obtained. This formula fits well to the exact level spacing in the 
energy region where the regular classical motion is prevailing. A 
Cay-symmetric classical and quantum Hamiltonians are studied too. 
The presence of chaotic motion in the case of potential function 
with a negative Gaussian curvature and the regularity of motion for 
the remaining cases is demonstrated. The critical energy for transi- 
tion to chaos coincides with that obtained via Poincare sections and 
other methods. The role of the C4, symmetry in the statistical distri- 
butions of the energy levels is discussed and the universality of the 
spectrum fluctuation laws is reestablished. 36 refs.; 6 figs.; 1 tab. 


19220 (JINR-R-5-89-402) Some physical applications of 
nonstandard logical systems: Quantum mechanics and 

bility theory. Four-valued logic with accidental truth values. 
Bogdanova, N.B.; Kostenko, B.F. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Automation. 
1989. 9p. (In Russian). Order Number DE91628004. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A four-valued propositional calculus with two accidental truth val- 
ues which corresponds to the empirical level of description of 
physical phenomena with taking into account the Heisenberg un- 
certainty relation is suggested. Some results of the traditional 
theory of the quantum measurement are reformulated in a form of 
simple rules for successive measurements. Arguments are brought 
showing orthodox or Copenhagen interpretation of quantum me- 
chanics which postulates the coexistence of two different levels pf 
physical phenomena description (quantum and classical) may be 
determined more accurately on the basis of imaginations of the 
physical information transmission process. 12 refs.; 3 tabs. 


19221 (JINR-R-5-89-403) Some physical applications of 
nonstandard logical systems: Quantum mechanics and possi-’ 
bility ‘theory. Four-valued logic with truth values. 
Bogdanova, N.B.; Kostenko, B.F. Joint Inst. for Nuclear Research, | 
Dubna (USSR). Lab. of Computing Techniques and Automation. 
1989. 10p. (In Russian). Order Number DE91628005. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A four-valued propositional calculus with two fuzzy truth values 
which allows to describe physical phenomena with taking into ac- 
count the Heisenberg uncertainty relation is suggested. It is shown 
that this logic complies with axioms and inference rules of the clas- 
sical two-vaued logic Clo and is characterized by the equivalence 
classes algebra which is isomorphous to the algebra of Clz. The 
meaning of the main logical operations is discussed in detail. 12 
rets.; 2 figs.; 2 tabs. 


19222 (ORNL-tr-90/20) Heat transfer to turbulent and lami- 
nar falling liquid films. Limberg, H. (Deutsche Akademie der 
Wissenschaften zu Berlin (German Democratic Republic)). Oak 
Ridge National Lab., TN (USA); Deutsche Akademie der Wis- 
senschaften zu Berlin (German Democratic Republic). [1991]. 19p. 
Translated from J. Heat Mass Transfer; Vol. 16: 1691-1702, 
(1973). Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract ACO5-840R21400. Order Number DE91011342. Source: 
OSTI; NTIS; GPO Dep. 

The distribution of temperature in a falling liquid film running 
down a vertical plane (heated or cooled) wall is determined on the 
basis of the equation of heat transfer with boundary and initial con- 
ditions corresponding to a constant temperature Tp of the wall and 
a constant temperature T, within the whole entrance section of the 
film. A separation method yields a Sturm-Liouville eigenvalue prob- 
lem being solved numerically by means of finite differences. 
Several tables show the first eight eigenvalues, eigenfunctions and 
Fourier coefficients belonging to some Reynolds numbers. A dia- 
gram gives the theoretically calculated Nusselt number over mean 
Reynolds number Rey together with Wilke’s experimental data be- 
ing in good agreement for such Rep corresponding to a turbulent 
film and to a laminary film without rippling. 9 refs., 4 figs., 5 tabs. 


19223 (PPPL-CFP-2270) Statistical mechanics using sym- 
bolic dynamics. Rechester, A.B. (Massachusetts Inst. of Tech., 
Cambridge, MA (USA)); White, R.B. Princeton Univ., NJ (USA). 
Plasma Physics Lab. [1991]. 6p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03073. (CONF- 
910249—1: International topical conference on research trends in 
coherent radiation generation and particle accelerators, La Jolla, 
CA (USA), 11-13 Feb 1991). Order Number DE91011214. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Symbolic dynamics provides a means of partitioning phase space 
so that information concerning the particle orbits is imbedded in the 
partitioning. This paper discusses the use of this technique. 


19224 (SLAC-PUB-5411) On Feynman's proof of the 
Maxwell Equations. Noyes, H.P. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (USA). Mar 1991. 2p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-76SF00515. (CONF- 
9102113—1: 30. internationale Universitatswoken fuer Kernphysik, 
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Schladming (Austria), 27 Feb - 8 mar 1991). Order Number 
DE91011758. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. MAXWELL EQUATIONS/commutation re- 
lations; LORENTZ FORCE; QUANTUM MECHANICS; RELATIVITY 
THEORY 


19225 (SLAC-PUB-5429) Discrete anti-gravity. Noyes, H.P. 
(Stanford Linear Accelerator Center, Menlo Park, CA (USA)); Star- 
son, S. Stanford Linear Accelerator Center, Menlo Park, CA (USA). 
Mar 1991. 16p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC03-76SF00515. (CONF-9102114—Abst.: 7. Alter- 
native Natural Philosophy Association (ANPA) west meeting, 
Stanford, CA (USA), 16-18 Feb 1991). Order Number 
DE91011756. Source: OSTI; NTIS; INIS; GPO Dep. 

Discrete physics, because it replaces time evolution generated 
by the energy operator with a global bit-string generator (program 
universe) and replaces “fields” with the relativistic Wheeler- 
Feynman “action at a distance,” allows the consistent formulation 
of the concept of signed gravitational charge for massive particles. 
The resulting prediction made by this version of the theory is that 
free anti-particles near the surface of the earth will “fall” up with the 
same acceleration that the corresponding particles fall down. So far 
as we can see, no current experimental information is in conflict 
with this prediction of cur theory. The experiment crusis will be one 
of the anti-proton or anti-hydrogen experiments at CERN. Our pre- 
diction should be much easier to test than the small effects which 
those experiments are currently designed to detect or bound. 23 
refs. 


19226 (UCRL-LR-103225) The POWER codes for estimait- 
ing reflected light into an off-axis optical fiber. Goosman, D.R. 
Lawrence Livermore National Lab., CA (USA). 2 Mar 1991. 23p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. Order Number DE91011764. Source: OSTI; NTIS; 
GPO Dep. 

We give a calculation for estimating the amount of laser light col- 
lected by an off-axis optical fiber for velocimetry applications. It is 
assumed that laser light emanating from a single optical fiber is 
transported to a Lambertian reflector by a two-element lens com- 
posed of three spherical surfaces; an off-axis optical fiber adjacent 
to the laser fiber collects the light used for velocimetry. Four Sym- 
phony spreadsheets - POWER, POWERE, POWERX, and 
POWERXS8 - are available to trace rays from the laser fiber 
through the compound lens onto the Lambertian surface to calcu- 
late the blur due to spherical aberration and to being out of focus. 
POWER uses the most approximations and is the fastest, while 
POWERX8 is the most accurate and slowest. POWER assumes 
that the light distribution on the Lambertian reflector due to a point 
source within the laser fiber is flat out to either a maximum radius 
or an effective radius determined by the ray-tracing routine. This 
flat distribution is then convolved in two dimensions with the round 
shape of the laser fiber to provide an analytic formula for light inci- 
dent on the reflecting surface vs radius. Tracing rays in reverse 
through the lens provides the size of the illumination at the fiber 
plane containing all of the light due to a point source at the reflec- 
tor, as well as a smaller effective size. The radial distribution within 
this circle is assumed to be flat. POWERE caiculates the actual ra- 
dial distribution of light on the reflector due to a point source at the 
laser fiber in ten radial bins. However, the distribution at the fiber 
plane due to a point source at the reflector is still assumed to be 
flat, as in the POWER code. POWERX relaxes the assumption for 
POWERE by using ten radial bins at the fiber plane. POWERX8 is 
the same as POWERX, except that there are 20, rather than 10, 
bins at both the reflector and the fiber plane, and a fiber-plane illu- 
mination distribution is also calculated. 


19227 (YITP/U-90-19) Moduli space of Chern-Simons grav- 
Ity. Soda, Jiro (Hiroshima Univ. (Japan). Dept. of Physics); 
Yamanaka, Yuki. Kyoto Univ., Uji (Japan). Yukawa Inst. for Theo- 
retical Physics. Sep 1990. 13p. Order Number DE91772178. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Conformally invariant (2+1)-dimensional gravity, Chern-Shimons 
gravity, is studied. Its solution space, moduli space, is investigated 
using the linearization method. The dimension of moduli space is 
determined as 18g - 18 for g > 1,6 forg = 1 and 0 forg = 0. We 
discuss the geometrical meaning of our investigation. (author). 
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19228 (DOE/ER/13787-T2) Parameters critical to muon- 
catalyzed fusion: Final report. Jones, S.E. Palmer, E.P. 
(Brigham Young Univ., Provo, UT (USA). Dept. of Physics and 
Astronomy); Rees, L.W.; Sheely, E.; Taylor, S.; Thorne, J.M.; An- 
derson, A.N. Brigham Young Univ., Provo, UT (USA). Dept. of 
Physics and Astronomy. Dec 1990. 27p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-87ER13787. Order 
Number DE91012281. Source: OSTI; NTIS; INIS: GPO Dep. 

We have demonstrated that muon catalysis cycling rates in- 
crease rapidly with increasing deuterium-tritium gas temperatures 
and densities. Furthermore, muon-capture losses are significantly 
smaller than predicted before the experiments. There remains a 
significant gap between observation and theoretical expectation for 
the muon-alpha sticking probability in dense d-t mixtures. We have 
been able to achieve muon-catalyzed yields of 150 fusion/muon 
(average). While the fusion energy thereby released significantly 
exceeds expectations, enhancements by nearly a factor of twenty 
would be needed to realize energy applications for a pure (non- 
hybrid) muon-catalyzed fusion reactor. The process could be useful 
in tritium-breeding schemes. We have also explored a new form of 
cold nuclear fusion which occurs when hydrogen isotopes are 
loaded into metals. 22 refs., 10 figs. 


19229 (EUR-12808) Jet joint undertaking. Progress report 
1989. Volume 1. Volume 2. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). Mar 1990. 182p. Source: OSTI; 
NTIS (US Sales Only). 

The first section of this Report provides a brief introduction and 
background information relevant to the Report. The second and 
third sections set out an overview of progress on JET during 1989 
and with a survey of scientific and technical achievements during 
1989 sets these advances in their general context. This summary 
is specifically cross-referenced to reports and articles prepared and 
presented by JET staff during 1989. The more important of these 
articles, which are of general interest, are reproduced as appen- 
dices to this Report. The fourth section is devoted to future plans 
and certain developments which might enable enhancements of 
the machine to further improve its overall performance. Some 
attention has been devoted to methods of surmounting certain limi- 
tations and these are detailed in this section. The Appendices 
contain a list of work topics carried out under Task Agreements 
with various Association Laboratories, and selected articles pre- 
pared by JET authors are reproduced in detail, providing some 
details of the activities and achievements made on JET during 
1989. in addition, a full list is included of all Articles, Reports and 
Conference papers published by JET authors in 1989. 
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19230 (AEA-FUS-81) A review of alpha particle physics in 
tokamaks. Bishop, C.M. AEA Fusion, Culham (UK). [1990]. 43p. 
Order Number DE91626552. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This review covers the principal physics issues associated with 
the production and confinement of high energy alpha particles in 
an ignited tokamak plasma. The three main sections deal with pos- 
sible loss processes for alpha particles. The influence of alphas on 
magnetohydrodynamic modes, and thermonuclear instabilities 
driven by the alphas. A brief summary of outstanding problems is 
provided, together with some suggestions for future avenues of re- 
search. (author). 


19231 (ANL/FPP/TM—254) Proceedings of the Toronto 
TEAM/ACES workshop. Turner, L.R. (ed.). Argonne National Lab.., 
IL (USA). Fusion Power Program. Mar 1991. 103p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-31109-ENG-38. 
(CONF-9010346-: Toronto Testing Electromagnetics Analy- 
sis Methods/Applied Computational Electromagnetics Society 
(TEAWACES) workshop, Toronto (Canada), 25-26 Oct 1990). Or- 
der Number DE91011348. Source: OSTI: NTIS; INIS; GPO Dep. 
The third TEAM Workshop of the third round was hek at Ontario 
Hydro in Toronto 25-26 October 1990, immediately following the 
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Conference on Electromagnetic Field Computation. This was the 
first Joint Workshop with ACES (Applied Computational Electro- 
magnetics Society), whose goals are similar to TEAM, but who 
tend to work at higher frequencies (Antennas, Propagation, and 
Scattering). A fusion problem, the eddy current heating of the case 
of the Euratom Large Coil Project Coil, was adapted as Problem 14 
at the Oxford Workshop, and a solution to that problem was pre- 
sented at Toronto by Oskar Biro of the Graz (Austria) University of 
Technology. Individual solutions were also presented for Problems 
8 (Flaw in a Plate) and 9 (Moving Coil inside a Pipe). Five new so- 
lutions were presented to Problem 13 (DC Coil in a Ferromagnetic 
Yoke), and Koji Fujiwara of Okayama University summarized these 
solutions along with the similar number presented at Oxtord. The 
solutions agreed well in the air but disagreed in the steel. Codes 
with a formulation in magnetic field strength or scalar potential un- 
derestimated the flux density in the steel, and codes based on flux 
density or vector potential overestimated it. Codes with edge ele- 
ments appeared to do better than codes with nodal elements. 
These results stimulated considerable discussions; in my view that 
was the most valuable result of the workshop. 


19232 (CNIC—00329) Studies of fine structure of discharge 
region on HT-6B tokamak device. Li Linzhong (Academia Sinica, 
Hefei, AH (China). Inst. of Plasma Physics); Huo Yuping; Xie 
Jikang. China Nuclear Information Centre, Beijing, BU (China). Dec 
1989. 14p. (ASIPP—0015.). Order Number DE91628421. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Five discharge regions with different characteristics have been 
found under the conditions of different ne-bar ~ q(a) parameters 
on HT-6B Tokamak device. Two main typical regions are sawtooth 
region and MHD-oscillation region. There is a transition region 
between the two regions. Both sawtooth and MHD-oscillation dis- 
charge status can appear in the transition region. In the case of 
very low electron density, the energetic electron region and the 
runaway region emerge. In the lower q(a) transition region and its 
vicinity (resonant region), the external resonant helical field (RHF) 
has many intense effect, such as suppression of MHD oscillation, 
amplification of sawtooth waveform, and improvement of dis- 
charges and so on. 


19233 (CNIC—00336) Plasma electron density measure- 
ment with multichannel! microwave interferometer on the HL-1 
tokamak device. Xu Deming (Southwest Inst. of Physics, Leshan, 
SC (China)); Zhang Hongyin; Liu Zetian; Ding Xuantong; Li Qirui; 
Wen Yangxi. China Nuclear Information Centre, Beijing, BJ 
(China). Nov 1989. 7p. (In Chinese). (SP}-0036.). Order Number 
DE91628422. Source: OSTI; NTIS (US Sales Only); INIS. 

A multichannel microwave interferometer which is composed of 
different microwave interferometers (one 2 mm band, one 4 mm 
band and two 8 mm band) has been used to measure the plasma 
electron density on HL-1 tokamak device. The electron density 
approaching to 5 x 10’ cm~—% is measured by a 2 mm band mi- 
crowave interferometer. In the determinable range, the electron 
density profile in the cross-section on HL-1 device has been mea- 
sured by this interferometer. A microcomputer data processing 
system is also developed. 


19234 (CNIC—00382) Development of plasma current wave- 
form adjusting system ZLJ tor tokamak device HL-1. Wang 
Shangbing (Southwest Inst. of Physics, Leshan, SC (China)); Hu 
Haotian; Tang Fangqun; Zhou Yongzheng; Chu Xiuzhong; Cheng 
Jiashun; Gao Yunxia. China Nuclear Information Centre, Beijing, 
BJ (China). Dec 1989. 7p. (in Chinese). (SIP—0040.). Order Num- 
ber DE91628424. Source: OSTI; NTIS (US Sales Only); INIS. 

The control of some typical Tokamak discharge waveforms has 
been achieved by using plasma current waveform adjusting system 
ZLJ in the ohmic heating of HL-1. The discharge waveforms in- 
clude a series of regular plasma current waveforms with various 
slow rising rate, such as 80 kA, 450 ms long flat-topping; 100 kA, 
200 ms rising; 200 ms falt-topping and 180 kA, 400 ms slow rising 
etc. The design principle of the system and the initial experimental 
results are described. 


19235 (CONF-910609-6) Configuration control, fluctua- 
tions, and transport in low-collisionality plasmas in the ATF 
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Torsatron. Harris, J.H. (Oak Ridge National Lab., TN (USA)); Mu- 
rakami, M.; Baylor, L.R.; Bell, J.D.; Bigelow, T.S.; Carreras, B.A.; 
Colchin, R.J.; Crume, E.C. Jr.; Dominguez, N.; Dory, R.A.; Dunlap, 
J.L.; Dyer, G.R.; England, A.C.; Glowienka, J.C.; Hillis, D.L.; Hi- 
roOak Ridge National Lab., TN (USA). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
From 18. European conference on controlled fusion and plasma 
physics; Berlin (Germany, F.R.); 3-7 Jun 1991. Order Number 
DE91010807. Source: OSTI; NTIS; INIS; GPO Dep. 

In low-collisionality plasmas confined in tokamaks and stellara- 
tors, instabilities driven by particles trapped in inhomogeneities of 
the magnetic fields could be important in increasing plasma trans- 
port coefficients. In the Advanced Toroidal Facility (ATF), an é@ = 2, 
M = 12 field-period stellarator device with major radius R = 2.1 m, 
average plasma minor radius a = 0.27 m, central and edge rota- 
tional transforms xo ~ 0.3, xe = 1, the effects of electron trapping 
in the helical stellarator field are expected to be important in plas- 
mas with fie x 5 x 101 cm—3, Teo = 1 keV. Such plasmas have 
already been sustained for long-pulses (20 s) using 150-400 kW of 
53.2-GHz ECH power at B = 0.95 T. Transport analysis shows that 
for p = t/a < 1/3, the electron anomalous transport is <10 times the 
neoclassical value, while at p = 2/3 it is 10-100 times neoclassical; 
this is compatible with expectations for transport enhancement due 
to dissipative trapped-electron modes. 4 refs., 3 figs. 


19236 (CONF-9106178—1) Effect of the aspect ratio on the 
stability limits of TJ-I-like stellarators. Varias, A. (Association 
Euratom-Centro de Investigaciones Energeticas, Medioambientales 
y Tecnologicas, Madrid (Spain)); Alvarez, A.; Fraguas, A.L.; Alejal- 
dre, C.; Dominguez, N.; Carreras, B.A.; Lynch, V.E. Oak Ridge 
National Lab., TN (USA). [1991]. 4p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC05-840R21400. From 1991 
European Physical Society meeting; Berlin (Germany, F.R.); 3-7 
Jun 1991. Order Number DE91011364. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The four-field-period device TJ-Il has a major radius of 15 m 
and an average plasma radius of 0.10—-0.25 m, with a typical 
plasma aspect ratio Ap of 10. In the infinite aspect ratio, helically 
symmetric limit, the region of the stability to low-n modes has been 
shown to extend to average betas of at least 40%, for a relatively 
highly indented plasma. It is possible to approximate the helically 
symmetric limit from the actual TJ-ll parameters increasing the 
number of toroidal periods Ny and choosing the major radius Ro 
such as to obtain a constant helical pitch h = Ny/Ro. In this way 
the aspect ratio per period is fixed. In this work we analyze a 
shear-less TJ-I| configuration with a rotational transform per period 
of 0.36 and a vacuum magnetic well of 3.5%. By taking for N+ the 
values Nr = 3, 4, 5, 8, 10, 11, 12, 19 and 100 a sequence of equi- 
libria is generated. These equilibria are calculated with the fixed 
boundary version of the VMEC code. The Mercier stability proper- 
ties are then analyzed. 


19237 (DOE/ER/53233-1) Non-geometrical optics study of 
wave propagation: Annual progress report, January 1988— 
January 1989. Imre, K. City Univ. of New York, NY (USA); College 
of Staten Island, NY (USA). Jan 1989. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract FG02-86ER53233. Order 
Number DE91010932. Source: OSTI; NTIS; INIS; GPO Dep. 

The effects of the poloidal component of the equilibrium mag- 
netic field in large toroidal plasmas on the ion cyclotron resonance 
heating by waves incident upon the fundamental and second 
harmonic layer are investigated. We find that these effects funda- 
mentally alter the results previously accepted and widely used in 
ICRH problems. We employ a boundary layer analysis at the reso- 
nance region and match the inner and outer solutions in the usual 
manner. We show that the usual perpendicular stratification ap- 
proximation fails unless the poloidal field is perpendicular to grad 
|B|. The induced current obtained from the Viasov equation be- 
comes a non-local functional of the induced field, and Maxwell's 
equations lead to an integrodifferential fiekd equation. We obtain 
various exact results directly from the field equation. However, the 
construction of the full wave solution requires a numerical study. 
We have performed our study in three stages. First, we investi- 
gated the problem of minority fundamental resonance heating, in 





which only one (minority) ion species is in resonance in the singu- 
lar layer. In the second problem, again there is only one resonant 
species within the layer: the majority ion species are in the second 
harmonics resonance. The ion-ion hybrid resonance, which is com- 
bination of these two cases, is reversed for the last case. 


19238 (DOE/ER/53233—-2) Non-geometrical optics study of 
wave propagation: Annual progress report, January 1989— 
January 1990. Imre, K. (City Univ. of New York, NY (USA)). City 
Univ. of New York, NY (USA); College of Staten Island, NY (USA). 
Feb 1990. 8p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG02-86ER53233. Order Number DE91010616. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Heating of plasmas in large toroidal devices using electromag- 
netic waves with frequencies in the range of ion cyclotron 
resonance frequency is investigated in the case when in the 
resonance region the majority ions are in the second harmonic res- 
onance and the minority ions are in the fundamental resonance. 
Particular attention is given to the case when the effects of the 
poloidal component of the equilibrium magnetic field significantly 
alter the wave propagation characteristics across the resonance re- 
gion. The present study is the continuation of the previously 
studied cases of minority fundamental heating and the pure second 
harmonic heating by using ICRF waves. In all our previous analy- 
ses on ICRH we have assumed that the unperturbed particle 
distribution function was Maxwellian. This assumption was not re- 
quired by our formulation, but the numerical study forced us to 
adopt a particular function to carry out the machine computations. 
It became evident in recent studies that under the influence of a 
strong ion cyclotron resonance heating, the minority ion distribution 
function is modified into a strongly anisotropic form by the genera- 
tion of long tails associated with high energy ions created by this 
process at the resonant pitch angle. The effects of this anisotropy 
on the ICRF heating was not known. Recent investigations provide 
us with an analytic form for this distribution function. By making 
use of this function we have examined the effects of anisotropic 
distribution functions on ICRF heating. As a third problem we have 
also initiated a study on the problem of controlling the fusion gen- 
erated high energy alpha ash by means of carefully prepared 
spatially anisotropic ICRF electromagnetic fields. We have carried 
out preliminary investigations restricted to the long-thin geometries, 
and demonstrated the relevancy of such a scheme. The extension 
of this study to general tokamak geometries with specified equilib- 
rium flux surfaces is under consideration. 


19239 (DOE/ER/53284-T1) Alpha particle effects on MHD 
ballooning: Final report, June 1, 1989—May 31, 1990. Science 
Applications International Corp., McLean, VA (USA). 11 Apr 1991. 
36p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract ACO5-89ER53284. Project 1-624-00-264. Order Number 
DE91011025. Source: OSTI; NTIS; INIS; GPO Dep. 

During the period, as the first step towards the goal of detail un- 
derstanding of the effects of alpha particle on MHD Ballooning 
Modes, a new numerical approach to investigate the stability of 
low-frequency fluctuations in high temperature tokamaks was de- 
veloped by solving the gyrokinetic equations for the ion and 
electron directly as an initial value problem. The advantage of this 
approach is the inclusion of many important kinetic features of the 
problem without approximations and computationally more 
economical than particle-pushing simulation. The ion-temperature- 
gradient-mode was investigated to benchmark this new simulation 
technique. Previous results in literature were recovered. Both the 
adiabatic electron model and the full drift-kinetic electron model are 
studied. Numerical result shows that the full drift-kinetic electron 
model is more unstable. The development of subcycling technique 
to handle the fast electron bounce time is particularly significant to 
apply this new approach to the alpha particle problem since alpha 
particle bounce frequency is also significantly higher than the mode 
frequency. This new numerical technique will be the basis of future 
study of the microstability in high temperature tokamaks with alpha 
particles (or any energetic species). 15 refs., 13 figs. 


19240 (DOE/ER/53291-2) Theoretical studies of turbulence 
and anomalous transport in toroidal confinement devices. 
Terry, P.W. Wisconsin Univ., Madison, WI! (USA). Dept. of Physics. 
[1991]. 15p. Sponsored by USDOE, Washington, DC (USA). DOE 
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Contract FG02-89ER53291. Order Number DE91011071. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The research performed under this grant has focused on key 
issues with respect to turbulence and transport in toroidal confine- 
ment devices. This work includes theoretical and computational 
studies of electron thermal confinement which have concentrated 
on the role of sheared poloidal flow in suppressing turbulence and 
transport, trapped ion convective cell turbulence and microtearing 
turbulence; analytical studies of anomalous particle transport and 
pinch mechanisms and comparison with experimental measure- 
ment; development of the theory of self-consistent radial transport 
of field-aligned momentum in the tokamak and RFP; and work on 
other topics (ion temperature gradient driven turbulence, RFP fluc- 
tuation theory, coherent structures). Progress and publications in 
these areas are summarized in this report. 20 refs. 


19241 (DOE/ET/53088-474) Toroidal plasma reactor with 
low external magnetic field. Beklemishev, A.D. (Kurchatov Inst. 
of Atomic Energy, Moscow (USSR)); Khayrutdinov, R.R.; Petvi- 
ashvili, V.1.; Tajima, T.; Gordin, V.A.; Tajima, T. Texas Univ., 
Austin, TX (USA). Inst. for Fusion Studies. Jan 1991. 35p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FGO5-80ET53088. (IFSR-474). Order Number DE91011522. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A toroidal pinch configuration with safety factor.q < 0.5 decreas- 
ing from the center to periphery without field reversal is proposed. 
This is capable of containing high pressure plasma with only small 
toroidal external magnetic field. Sufficient conditions for magneto- 
hydrodynamic stability are fulfilled in this configuration. The stability 
is studied by constructing the Lyapunov functional and investigating 
its extrema both analytically and numerically. Comparison of the 
Lyapunov stability conditions with the conventional linear theory is 
carried out. Stable configurations are found with average 6 near 
15%, with magnetic field associated mainly with plasma current. 
The 6 value calculated with the external magnetic field can be over 
100%. Fast charged particles produced by fusion reactions are 
asymmetrically confined by the poloidal magnetic field (and due to 
the lack of strong toroidal field). They thus generate a current in 
the noncentral part of plasma to reinforce the poloidal field. This 
current drive can sustain the monotonic decrease of q with radius. 
20 refs., 9 figs. 


19242 (FRCEA-TH-302) Theoretical and experimental 
study of the hybrid wave coupling in Tore Supra and Jet by 
multijunction antennas. Litaudon, X. Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee; 
Aix-Marseille-1 Univ., 13 - Marseille (France). Jun 1990. 203p. (In 
French). Order Number DE91781414. Source: OSTI; NTIS (US 
Sales Only). 

The hybrid or slow electron plasma waves propagation and 
coupling are investigated in a toroidal magnetic confinement config- 
uration such as found in Tokamaks. The main characteristics of the 
antenna, formed of several waveguides displaced in the toroidal di- 
rection, are studied. The equations of the hybrid waves linear 
propagation are solved for a plane geometrical configuration and in 
an inhomogeneous plasma. The optimization of the hybrid wave 
couplers of Tore Supra and Jet is carried out by means of the 
SWAN code. The results of the experiments performed on Tore 
Supra are analyzed. The investigation shows that the wave cou- 
pling depends on the edge plasma properties. 


19243 (FRCEA-TH-303) Hamiltonian study of the response 
of a tokamak plasma to the ion cyclotron heating wave: minor 
heating and current generation by the fast wave. Becoulet, A. 
Association Euratom-CEA, Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee; Paris-11 Univ., 91 - Orsay 
(France). Jun 1990. 232p. (in French). Order Number 
DE91767830. Source: OSTI; NTIS (US Sales Only). 

The role of additional Heatings, such as the lon Cyclotron Heat- 
ing, is to raise magnetic fusion plasmas to higher temperatures, to 
satisfy the ignition condition. The understanding of the wave 
absorption mechanisms by the plasma first requires a precise de- 
scription of the particle individual trajectories. The Hamiltonian 
mechanics, through action-angle variables, allows this description, 


ERA Vol. 16, No. 7 501 





70 FUSION ENERGY 
7001 Plasma Research 


and makes the computation of the wave-particle interaction easier. 
We then derive a quantitative evaluation of the intrinsic stochastic- 
ity for ionic trajectories perturbated by the fast wave. This 
stochasticity, combinated to the collisional effects, gives the validity 
domain for a quasilinear approximation of the evolution equation. 
This equation is then written under a variational formulation, and 
solved semi-analytically. Results conclude to the importance of the 
Hamiltonian chaos in the formation of the deeply anisotropic distri- 
bution tails, encountered in minority heating scenarios. Direct 
interaction of the electrons and the fast wave is similarly analysed. 
The influence of the various parameters (wave spectrum, magnetic 
configuration, frequency,...) is then examined in order to optimize 
this scenario of fast wave current drive in tokamaks. 


19244 (GA-A-20448) Statistical properties of intrinsic topo- 
logical noise in tokamaks. Evans, T.E. General Atomics, San 
Diego, CA (USA). Apr 1991. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract ACO3-89ER51114. (CONF- 
910609-14: 18. European conference on controlled fusion and 
plasma physics, Berlin (Germany, F.R.), 3-7 Jun 1991). Order 
Number DE91011741. Source: OSTI; NTIS; INIS; GPO Dep. 

The analysis presented in this paper is based on’a model which 
generally predicts the existence of stationary “intrinsic” magnetic is- 
lands and stochasticity in all toroidal confinement devices. In 
tokamaks, these “intrinsic” islands could be responsible for MHD 
mode locking and may provide a unifying link between a broad 
number of standard but poorly understood discharge phenomenol- 
ogy. In addition, the “intrinsic” island model is generally in 
agreement with the “critical temperature gradient” idea of anoma- 
lous electron heat transport may provide a simple physical 
mechanism for the production of ergodicity in the anomalous zone. 
Intrinsic islands were first observed during resonant helical divertor 
experiments and are thought to be responsible for discharge asym- 
metries which modify the spatial energy loading distributions on the 
target plates of poloidally diverted tokamaks. These observations 
imply that 5b, contributions due to random toroidal field (TF) coil 
positions dominate S.,,. In general, each TF coil has seven degrees 
of freedom, including shape variations, which are subject to ran- 
dom perturbations. Nevertheless, a restricted [single-degree-of- 
freedom (sdf)] analysis, in which small random perturbations AR, | 
are applied to the axial positions of all j = 1, 2, ---, Nrr TF coils, is 
of interest for establishing the basic statistical properties of S,, and 
for demonstrating its overall sensitivity to small perturbations. The 
object of this paper is to estimate statistical upper limit bounds on 
the spectral amplitudes of n = 1 (m < 5) topological noise compo- 
nents with sdf TF coil perturbations and a set of generalized 
Structural parameters which are easily modified to fit most currently 
operating or future ignition scale tokamaks. Plasma effects are not 
included in this stage of the analysis. 


19245 


(GA-A-20465) Non-diffusive heat transport during 
electron cyclotron heating on the Dill-D tokamak. Petty, C.C. 
(General Atomics, San Diego, CA (USA)); Luce, T.C.; Lohr, J.; 
Matsuda, K.; Prater, R.; Stockdale, R.; Hass, J.C.M. de; James, 
R.A. General Atomics, San Diego, CA (USA). Apr 1991. 5p. Spon- 


sored by USDOE, Washington, DC (USA). DOE Contract 
AC03-89ER51114 ;W-7405-ENG-48. (CONF-910609-8: 18. Euro- 
pean conference on controlled fusion and plasma physics, Berlin 
(Germany, F.R.), 3-7 Jun 1991). Order Number DE91011141. 
Source: OST1!; NTIS; INIS; GPO Dep. 

Of central importance to magnetic confinement fusion is the un- 
derstanding of cross-field heat transport, which is usually modeled 
as a diffusive process down a temperature gradient with a small 
additional convective term due to particle transport. This paper 
reports results from off-axis electron cyclotron heating (ECH) ex- 
periments which cannot be adequately described in this framework. 
In particular, net heat appears to be flowing up the temperature 
gradient in the electron channel. Electron cyclotron heating experi- 
ments at 60 GHz have been carried out in the DIll-D tokamak with 
launched power levels up to 1.4 MW. The ECH launch system, lo- 
cated on the inside wall at z = +13 cm, launches the extraordinary 
X-mode in a Gaussian pattern with a 12° half width. Eight anten- 
nas direct their power at 15° and two antennas direct their power 
at +30° with respect to the major radius. The orientation is such to 
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drive current aiding the Ohmic current for normal operation. 5 refs., 
5 figs. 


19246 (GA-A-20466) Comparison of dimensionally similar 
discharges with similar heat deposition discharges. DeBoo, 
J.C.; Waltz, R.E.; Osborne, T. General Atomics, San Diego, CA 
(USA). Apr 1991. 7p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-89ER51114. (CONF-910609-13: 18. 
European conference on controlled fusion and plasma physics, 
Berlin (Germany, F.R.), 3-7 Jun 1991). Order Number 
DE91011740. Source: OSTI; NTIS; INIS; GPO Dep. 

Dimensionally similar scaling is a technique to scale existing 
tokamak discharges to larger size, a, or larger magnetic field, B, by 
fixing dimensionless parameters such as the plasma 6 and colli- 
sionality as well as safety factor q, elongation, and aspect ratio 
while varying the normalized gyroradius p. = p/a. Diffusion mecha- 
nisms can be classified by their dependence on p.. The 
confinement time scales as t « Q-' p.-* « Ba5/® or gyroBohm- 
like mechanisms or 7 « Q-' p.-? « B1/3a5/3 for Bohm-like 
mechanisms. Establishing that either mechanism dominates trans- 
port allows one to predict performance for next generation devices 
with reasonable confidence without knowledge of the complex and 
likely coupled transport mechanisms governing confinement. Statis- 
tical studies of global confinement time have consistently shown 
that the standard L-mode scaling is close to or worse than Bohm- 
like whereas the majority of theories suggest a gyroBohm-like local 
diffusion process. During the past year experiments to resolve this 
difference were performed on DIll-D and subsequently on TFTR. 
The are results discussed in this paper. 


19247 (GA-A-20472) Impurity transport at the DII-D diver- 
tor strike points. Matthews, G.F. (Euratom/UKAEA Fusion 
Association, Abingdon (UK). Culham Lab.); Buchenauer, D.N.; Hill, 
D.N.; Rensink, M.; Mahdavi, M.A.; Stangby, P.C. General Atomics, 
San Diego, CA (USA). Apr 1991. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-89ER51114 ;W-7405- 
ENG-48 ;AC04-76DP00789. (CONF-910609-12: 18. European 
conference on controlled fusion and plasma physics, Berlin (Ger- 
many, F.R.), 3-7 Jun 1991). Order Number DE91011136. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Impurities are recognized as a serious problem for present and 
future high Q tokamak experiments. The study of the plasma 
boundary is therefore of increasing importance. In a tokamak fu- 
sion reactor the largest impurity source is expected at the divertor 
strike points. Design studies for machines, such as ITER, suggest 
that entrainment of these impurities in the hydrogenic flow close to 
the target plates will provide effective screening of the core. In this 
paper we discuss experiments on DIll-D which attempt to test the 
impurity transport predictions in the critical zone just in front of the 
divertor target plates. 9 refs., 6 figs. 


19248 (GA-A-20477) Dependence of the Dill-D beta limit on 
the current profile. Strait, E.J. (General Atomics, San Diego, CA 
(USA)); Chu, M.S.; Ferron, J.R.; Lao, L.L.; Osborne, T.H.; Taylor, 
T.S.; Turnbull, A.D.; Lazarus, E.A. General Atomics, San Diego, 
CA (USA). Apr 1991. 5p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-89ER51114 ;AC05-840R21400. 
(CONF-910609-7: 18. European conference on controlled fusion 
and plasma physics, Berlin (Germany, F.R.), 3-7 Jun 1991). Order 
Number DE91011140. Source: OSTI; NTIS; INIS; GPO Dep. 

The maximum beta values achieved in DIill-D are not fully de- 
scribed by the simple scaling law Bmax « WVaB. There is, in 
addition, a dependence on the form of the current profile as pa- 
rameterized by the safety factor q and internal inductance 4. The 
maximum experimentally achieved value of normalized beta By = 
§/(VaB) varies from 3.5 at low safety factor q (q9s < 3) to 5 at 
higher values of q. At low q, discharges are terminated by disrup- 
tions at high 6, and at both the low and high 4; boundaries of the 
stable range. These disruptions are attributed to external and 
global kink modes. At higher q, such disruptions are much less fre- 
quent, and beta is limited by slowly growing resistive modes, 
fishbones, and possibly by ballooning modes. At each value of q, 
the maximum beta tends to increase with internal inductance 4. A 
numerical study of kink mode stability has shown a similar trend for 
optimized pressure profiles. These observations have suggested a 





new scaling law for the operational beta limit: Bmax = 44 (V/aB), 
which fits the DIll-D data well. 13 refs., 4 figs. 


19249 (GA-A-20479) Effects of current profiles on MHD 
stability. Lao, L.L. (General Atomics, San Diego, CA (USA)); Tay- 
lor, T.S.; Chu, M.S.; Turnbull, A.D.; Strait, E.J.; Ferron, J.R.; 
Lazarus, E.A. General Atomics, San Diego, CA (USA). Apr 1991. 
7p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-89ER51114. (CONF-910609-15: 18. European conference 
on controlled fusion and plasma physics, Berlin (Germany, F.R.), 
3-7 Jun 1991). Order Number DE91011742. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The magnetohydrodynamic stability of a plasma against the ideal 
low and high toroidal mode number kink and ballooning modes de- 
pends critically on its pressure and current profiles, as well as on 
the shape of its poloidal cross section, which determines its ability 
to carry the toroidal current at a given value of edge safety factor 
q. It has previously been shown that in the absence of finite cur- 
rent density at the edge, the stability of the ideal low toroidal mode 
number n = 1 kink mode can be substantially improved for broad 
pressure and peaked current density profiles. With these optimized 
profiles, kink-stable normalized toroidal beta By = Gr/(\/aBy) near 
six can be achieved. In the low plasma collisionality regime, signifi- 
cant bootstrap current can be driven which can give rise to high 
edge current density. In this paper, the effects of current profiles 
both with and without finite edge current density on the ideal n = 1 
kink and infinite n ballooning modes are studied using simulated 
plasma equilibria with varying 6y, the plasma internal inductance 
£,, and different amounts of toroidal current density near the edge 
Js. The study is also motivated by the DIill-D experimental results 
that By achieved improves with £,. The shape of the toroidal cur- 
rent density profiles is varied using the two parameters £,, which 
describes its global peakedness, and Js. The interesting case of 
negative Js, which can arise in a fast current-ramped down 
plasma, will be described separately and is not considered in this 
paper. 8 refs., 4 figs., 1 tab. 


19250 (GA-A-20481) Study of edge electric field and edge 
microturbulence at the L-H transition in Dil-D. Gohil, P. (Gen- 
eral Atomics, San Diego, CA (USA)); Burrell, K.H.; Groebner, R.J.; 
Seraydarian, R.P.; Doyle, E.J.; Luhmann, N.C. Jr.; Peebles, W.A.; 
Philipona, R. General Atomics, San Diego, CA (USA). Apr 1991. 
5p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-89ER51114. (CONF-910609-11: 18. European conference 
on controlled fusion and plasma physics, Berlin (Germany, F.R.), 
3-7 Jun 1991). Order Number DE91011137. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Short communication. DOUBLET REACTORS/edge localized 
modes; ELECTRIC FIELDS: TURBULENCE; H-MODE PLASMA 
CONFINEMENT; FLUCTUATIONS; ION TEMPERATURE; TENM- 
PERATURE DISTRIBUTION 


19251 (IAE—4913-6) Analysis of equilibrium equations for 
omnigeneous open magnetic mirrors. Skovoroda, A.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 8p. (In Russian). 
Order Number DE91628425. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Analysis of equilibrium equations for omnigeneous open magnetic 
mirrors is presented. General ratios, obtained in Panov coordinates 
have been analyzed. As an example use of these ratios for obtain- 
ing the main equilibrium equation and expression for longitudinal 
plasma currents in paraxial approximation is shown. Two special 
magnetic systems (including orthogonal one) and their interrelation 
are considered. Simple examples of applying the described ap- 
proach to closed force line systems are presented. 8 refs.; 1 fig. 


19252 (INIS-BR-2392) Ambipolar diffusion in plasma. Silva, 
T.L. da. Centro Tecnico Aeroespacial, Sao Jose dos Campos, SP 
(Brazil). Inst. Tecnologico de Aeronautica. 1987 148p. (in Por- 
tuguese). Order Number DE91626553. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Is this thesis, a numerical method for the solution of the linear 
diftusion equation for a plasma containing two types of ions, with 
the possibility of charge exchange, has been developed. It has 
been shown that the decay time of the electron and ion densities is 
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much smaller than that in a plasma containing only a single type of 
ion. A non-linear diffusion equation, which includes the effects of 
an external electric field varying linearly in time, to describe a 
slightly ionized plasma has also been developed. It has been veri- 
fied that the decay of the electron density in the presence of such 
an electric field is very slow. (author). 


19253 (INIS-mf-12714, pp. 464-469) High energy negative 
ion beams for fusion plasma diagnostics. Wada, Motoi 
(Doshisha Univ., Kyoto (Japan)); Tsuda, Hiroshi; Sasao, Mamiko. 
Japan Atomic Energy Research Inst., Tokyo (Japan). May 1990. 
778p. (CONF-900156—: 2. international symposium on advanced 
nuclear energy research - evolution by accelerators, Mito (Japan), 
24-26 Jan 1990). In Proceedings of the 2nd international sympo- 
sium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The major advantage of negative ion beams over positive ion 
beams is a larger efficiency in neutralizing ions after accelerating 
them to a high energy. The diagnostic of alpha particles confined 
in a d-t fusion plasma and the measurement of local plasma poten- 
tial are examples of plasma diagnostics based on intense negative 
ion beam. The present report outlines some experimental results 
related to the development of heavy negative ion sources for fu- 
sion plasma diagnostics. The volume production of Li- are 
discussed based on mass spectra of positive ‘and negative ions ex- 
tracted from a volume production type Li- ion source, the current 
of Li- and the current of the extraction power supply plotted as 
functions of the bias potential to the plasma electrode, and the de- 
pendence of the ratio of the Li- current to the discharge current 
upon the temperature of the heat shield. The surface Au~ ion 
source is discussed in relation to mass spectra of negative ion 
beam extracted from a Au~ source, and the relation between the 
ratio of Au2~ to Au~ and the target voltage. (N.K.). 


19254 (INIS-mf-12799) Twin loops tor vertical control of 
highly elongated plasma. ITER Documentation Series. Gribov, 
Yu.; Leuer, J.; Nishio, S.; Sadakov, S. International Atomic Energy 
Agency, Vienna (Austria). Feb 1991 26p. Order Number 
DE91626554. Source: OSTI; NTIS (US Sales Only); INIS. 

The plasma shape in the proposed ITER tokamak will be highly 
elongated, necessitating stabilization of the vertical instability. A 
method of passive stabilization using twin loops has been exam- 
ined as part of the ITER Conceptual Design Activities. Results are 
given in this report. Comparison with the saddle loop concept de- 
tails the advantages of the twin loops. 5 refs, 8 figs, 2 tabs. 


19255 (INIS-mf-12802) ITER diagnostics. ITER Documenta- 
tion Series. Mukhovatov, V. (and others); Hopman, H.; Yamamoto, 
S. International Atomic Energy Agency, Vienna (Austria). Feb 1991 
130p. Order Number DE91626549. Source: OSTI; NTIS (US Sales 
Only); INIS. 

As part of the ITER Conceptual Design Activity (CDA), three 
workshops were held on plasma diagnostics. From these conter- 
ence, a set of diagnostics for the full operation of ITER has been 
developed. This report summarizes the results of these design and 
discussion activities, and the incorporation of the concepts devel- 
oped into the overall ITER experiment. Refs, figs and tabs. 


19256 (INIS-SU-228/A, pp. 191) Spectral diagnostics of 
laser-produced plasma from YBa2Cu,07_, ceramics. Budyanu, 
V.A. (AN Moldavskoj SSR, Kishinev (USSR). Inst. Prikladnoj Fiziki); 
Damaskin, |.A.: Zenchenko, V.P.; Zenchenko, V.P.; Prisakar’, V.M.; 
Pyshkin, S.L.; Fedoseev. S.A. AN SSSR. Moscow (USSR). Nauch- 
nyj Sovet po Probleme Analiticheskaya Khimiya: Gosudarstvennyj 
Nauchno-issiedovatel'skij i Proektny| Inst. Redkometallicheskoj 
Promyshlennosti, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). 1989. 199p. (in Russian). (CONF- 
8904404—: 1. all-union conference on diagnostics problems of 
HTSC materials, Chernogolovka (USSR), 24-26 Apr 1989). In 7. 
All-union conference on diagnostics problems of HTSC-materials. 
Order Number DE91003095. Source: OST!; NTIS (US Sales Only); 
INIS. 

Short note. LASER-PRODUCED PLASMA/plasma diagnostics; 
SUPERCONDUCTING FILMS/sprayed coatings; CERAMICS 
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19257 (JAERI-M-90-175) Comments on dissipative drift 
wave turbulence and L-H transition. Aikawa, Hiroshi (Japan 
Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Oct 1990. 28p. Order Number DE91772215. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that the diffusion coefficients due to the dissipative 
drift wave turbulence, which have been described by several au- 
thors in the different forms corresponding to the turbulence 
strength, can be written as a unified form by introducing a parame- 
ter representing the turbulence strength. Therefore, the model of 
L-H transition whose cause was pointed out to be possibly the 
dissipative drift wave turbulence by the author previously (JAERI- 
M-89-217), can be found to be rewritten in a simpler form which 
consistently covers wholly the discussions developed in the previ- 
ous report. (author). 


19258 (JAERI-M-90-180) Effects of current profiles on the 
kink-baliooning stability. Ozeki, Takahisa (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Azumi, Masafumi; Ishida, Shinichi; Koide, Yoshihiko; 
Tokuda, Shinji. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Oct 1990. 21ip. (In Japanese). Order Number 
DE91772218. Source: OSTI; NTIS (US Sales Only); INIS. 

Effects of current profiles on the n=1 kink-ballooning stability in a 
tokamak are numerically analyzed by the linear ideal MHD stability 
code, ERATO-J. Stabilities of plasmas with a circular cross-section 
and peaked pressure profile are analyzed for three types of current 
profile, i.e. parabolic, flat and hollow profile. In a low beta (eG) < 
0.5), the influence of the current profile on the kink-ballooning sta- 
bility is small, while, in a high beta («6, > 0.5), the growth rate of 
the kink-ballooning mode for the plasma with the hollow current 
profile becomes larger and the unstable region spreads to the 
higher qo region (qo > 2). In the JT-60 high 6, experiments, the 
Bp collapse with the fast growth rate (~100 us) was observed with 
m = 3 mode. The results of the stability analysis of the kink- 
ballooning mode using the equilibria of JT-60 high 6, experiments 
show that the critical Gp is consistent with the value of 6, observed 
in the 6p collapse. (author). 


19259 (JAERI-M-90-211) Energy conversion efficiency in 
high current Ramareregime tree-electron laser, 2: Multi-mode 
analysis. Kishimoto, Yasuaki (Japan Atomic Energy Research 
Inst., Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Shiho, Makoto; Oda, Hisako. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1990. 31p. Order Number DE91780209. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Parasitic wave excitation in a Raman-regime free-electron laser 
(FEL) had been investigated by using a one dimensional multi- 
frequency amplification code. It was found that multi-mode coupling 
among sideband waves and the primary wave plays an important 
role in the parasitic wave excitation in addition to the sideband in- 
stability. We here describe the details of the numerical calculation 
and study the underlying physical mechanisms leading to the ob- 
served results. The origin of the new wave excitation by the 
multi-mode coupling is found to be a forced oscillation due to the 
transverse nonlinear current produced by the mode coupling. Espe- 
cially, ’an additive law’ for the growth rate of parasitic waves is 
analytically deduced. (J.P.N.). 


19260 (JAERI-M-90-219) Development of a negative ion 
measurement probe and initial results of experiments. Watan- 
abe, Kazuhiro (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment): Inoue, Takashi; 
Kojima, Hiroaki; Matsuda, Yasuhiro; Okumura, Yoshikazu. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Dec 1990. 22p. (In 
Japanese). Order Number DE91780244. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A negative ion probe for the measurement of extractable nega- 
tive ion current in a plasma has been developed and tested. This 
probe was designed in accordance with the single aperture of the 
negative ion source accelerator developed at JAERI. The probe 
consists of a plasma electrode, an extraction electron in which a 
pair of permanent magnet is inserted for the electron suppression, 
and an ion collective cup. At first, we confirmed the accuracy of the 
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measurement by comparing the measured value with the H~ cur- 
rent actually extracted in a small negative ion source. Then the 
negative ion current in the ECR ion source was measured. After 
these experiment, it was confirmed that the probe is effective for 
comparing the extractable negative ion current in various ion 
sources and for the measurement of spatial distribution of negative 
ions in a plasma. (author). 


19261 (LRP-409/90) Transport studies for ignition experi- 
ments. Nocentini, A. (Max-Planck-Institut fuer Plasmaphysik, 
Garching (Germany, F.R.)); Schultz, G. Ecole Polytechnique Fed- 
erale, Lausanne (Switzerland). Centre de Recherche en Physique 
des Plasma (CRPP). Jul 1990. 60p. Order Number DE91628427. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results of a predictive study of plasma energy confinement 
in IGNITOR, pertormed with a 1 1/2-D transport code and the Tang 
an Redi transport model, are reported. For comparison, perfor- 
mance predictions for NET adopting similar assumptions on plasma 
transport are also presented. (author) 16 figs., 5 tabs., 13 refs. 


19262 (NIFS—47) Solitons and chaos in plasma. Ichikawa, 
Y.H. National Inst. for Fusion Science, Nagoya (Japan). Sep 1990. 
14p. Order Number DE91772230. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Plasma exhibits a full of variety of nonlinear phenomena. Active 
research in nonlinear plasma physics contributed to explore the 
concepts of soliton and chaos. Structure of soliton equations and 
dynamics of low dimensional Hamiltonian systems are discussed to 
emphasize the universality of these novel concepts in the wide 
branch of science and engineering. (author) 52 rets. 


19263 (NIFS—61) Two- and three-dimensional behavior of 
Rayleigh-Taylor and Kelvin-Helmholtz instabilities. Yabe, T. 
(Gunma Univ., Kiryu (Japan). Faculty of Technology); Hoshino, H. 
National Inst. for Fusion Science, Nagoya (Japan). Oct 1990. 12p. 
Order Number DE91780334. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Two- and three-dimensional behavior of the Rayleigh-Taylor (R- 
T) and Kelvin-Helmholts (K-H) instabilities is examined with a 
newly developed hydrodynamic code CIP (Cubic Interpolated 
Pseudoparticle). The mushroom structure owing to the K-H instabil- 
ity is quite different in two and three dimensions. The simulation 
without gravity show a similar behavior and hence this difference 
between two and three dimensions does not originate from the R-T 
instability. This difference cannot be explained by a linear analysis 
on the K-H instability also. (author). 


19264 (NIFS-PROC—1) U.S.Japan workshop on compari- 
son of theoretical and experimental transport in toroidal 
systems. National Inst. for Fusion Science, Nagoya (Japan). Mar 
1990. 25p. (CONF-8910279-: US-Japan workshop on comparison 
of theoretical and experimental transport in toroidal systems, 
Nagoya (Japan), 23-27 Oct 1989). Order Number DE91772289. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report is the proceedings of the titled U.S.-Japan workshop. 
The 17 papers contributed are subjected to kinetic microinstability 
transport in tokamaks; modelling of improved confinement in toka- 
maks; 3-D numerical simulation of simple electron drift wave 
turbulence in a sheared and curved magnetic field; drift-wave 
transport model and role of fast particles; measured density fluctu- 
ation in tokamaks at PPPL and future plans; measurement of 
density fluctuations in JIPP T-Il V tokamak; radial electric field in 
confinement enhancement in tokamaks; transport analysis on JT- 
60; diagonal and off-diagonal anomalous transport coefficients in 
tokamaks; H-mode and improved confinement in JFT-2M; H-mode 
simulation; 3-D gyorokinetic particle simulation on interal Kink 
modes; numerical analysis of local transport and global confine- 
ment in tokamaks; anomalous transport in Heliotron/Torsatron; 
gyorokinetic particle simulation of ion temperature gradient drift 
instabilities; transport in scrape-off-layer and its effect on core con- 
finement; and transport phenomena in ultra-long discharge. (M.T.). 


19265 (NIFS-PROC—-4) Plasma spectroscopy and atomic 
processes: Proceedings of the workshop at Data and Planning 
Center in NIFS. National Inst. for Fusion Science, Nagoya 
(Japan). Sep 1990. 180p. (CONF-9005341-: Workshop on ‘plasma 





spectroscopy and atomic processes’, Nagoya (Japan), 14-15 May 
1990). Order Number DE91767928. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This issue is the collection of the papers presented at the work- 
shop at Data and Planning Center in NIFS (Natl. Inst. Fusion Sci.). 
The 18 of the presented papers are indexed individually. (J.P.N.). 


19266 Laser for high frequency modulated interferometry. 
Mansfield, D.K.; Vocatura, M.; Guttadora, L.J. To Dept. of Energy. 
5 Dec 1989. USA Patent patent application 7-446,345. 24p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03073. Order Number DE91011658. Source: OSTI; 
NTIS; GPO Dep. 

A Stark-tuned laser operating in the 119 micron line of CH;0OH 
has an output power of several tens of milliwatts at 30 Watts of 
pump power while exhibiting a doublet splitting of about ten MHz 
with the application of a Stark field on the order of 500 volts/cm. 
This output power allows for use of the laser in a multi-channel 
interferometer, while its high operating frequency permits the inter- 
ferometer to measure rapid electron density changes in a pellet 
injected or otherwise fueled plasma such as encountered in mag- 
netic fusion device. The laser includes a long far-infrared (FIR) 
Pyrex resonator tube disposed within a cylindrical water jacket and 
incorporating charged electrodes for applying the Stark field to a 
gas confined therein. With the electrodes located within the res- 
onator tube, the resonator tube walls are cooled by a flowing 
coolant without electrical breakdown in the coolant liquid during ap- 
plication of the Stark field. Wall cooling allows for substantially 
increased FIR output powers. Provision is made for introducing a 
buffer gas into the resonator tube for increasing laser output power 
and its operating bandwidth. 


19267 Method of measuring the dc electric field and other 
tokamak parameters. Fisch, N.J.; Kritz, A.H. To Dept. of Energy. 
1 Mar 1990. USA Patent patent application 7-486,660. 15p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
AC02-76CH03073. Order Number DE91011687. Source: OSTI; 
NTIS; GPO Dep. 

A method including a brief, deliberate perturbation of hot toka- 
mak electrons which produces a transient synchrotron radiation 
signal, in frequency-time space, and the inference, using very fast 
algorithms, of plasma parameters including the effective ion charge 
state Z,4, the direction of the magnetic field, and the position and 
width in velocity space of the brief heating, and, in particular, the 
de toroidal electric field. 


19268 (PPPL-2744) An analytic solution of high 6 equilib- 
rium in a large aspect ratio tokamak. Cowley, S.C.; Kaw, P.K.; 
Kelly, R.S.; Kulsrud, R.M. Princeton Univ., NJ (USA). Plasma 
Physics Lab. Mar 1991. 46p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC02-76CH03073. Order Number 
DE91011250. Source: OSTI; NTIS; INIS; GPO Dep. 

An analytic solution of the high 6 («Sp ~ 8q*/e > 1) equilibrium 
of a large aspect ratio tokamak is presented. Two arbitrary flux 
functions, the pressure profile p(y) and the safety factor profile 
Q(w), specify the equilibrium. The solution splits into two asymptotic 
regions: the core region where yw is a function of the major radius 
alone and a narrow boundary layer region adjoining the conducting 
wall. The solutions in the two regions are asymptotically matched 
to each other. For monotonic pressure profiles, the Shafranov shift 
is equal to the minor radius. For 6 much bigger than one, the solu- 
tion contains a region (in place of the magnetic axis) of zero 
magnetic field and constant pressure. At high 6 the quantity 64), 
which is essentially proportional to the pressure over the total cur- 
rent squared, is largely independent of pressure. We discuss the 
important ramifications of limited 6; for high 6 reactors. Generaliza- 
tions to shaped cross sections and hollow pressure profiles are 
outlined. We also consider the problem of equilibrium reconstruc- 
tion in the high 6 regime. 8 refs., 7 figs. 


19269 (PPPL-2745) Visible charge exchange recombina- 
tion spectroscopy on TFTR. Stratton, B.C.; Fonck, R.J.; Jaehnig, 
K.P.; Schechtman, N.; Synakowski, E.J. Princeton Univ., NJ (USA). 
Plasma Physics Lab. Mar 1991. 18p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC02-76CH03073. (CONF- 
9011197-1: International ATomic Energy Agency (IAEA) technical 
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committee meeting on time resolved two- and three-dimensional 
plasma diagnostics, Nagoya (Japan), 19-22 Nov 1990). Order 
Number DE91011105. Source: OSTI; NTIS; INIS; GPO Dep. 

Visible charge exchange recombination spectroscopy is routinely 
used to measure the time evolution of the ion temperature (T;) and 
toroidal rotation velocity (vy) profiles on TFTR. These measure- 
ments are made with the CHERS diagnostic, a fiber-optically 
coupled spectrometer equipped with a two-dimensional photodiode 
array detector which provides both spectral and spatial resolution. 
The instrumentation, data analysis techniques, and examples of T; 
and v4 measurements are described. Recently, CHERS has been 
used to perform impurity transport experiments: radial profiles of 
diffusivities and convective velocities for helium and iron have been 
deduced from measurements of the time evolutions of He** and 
Fe2* profiles following impurity injection. Examples of these mea- 
surements are given. 12 refs., 8 figs. 


19270 (UW-CPTC-—91-1) Fluid/kinetic hybrid moment de- 
scription of plasmas via a Chapman-Enskog-like approach. 
Wang, Jianping (Wisconsin Univ., Madison, WI (USA). Dept. of Nu- 
clear Engineering and Engineering Physics). Wisconsin Univ., 
Madison, WI! (USA). Center for Plasma Theory and Computation. 
Mar 1991. 64p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract FG02-86ER53218. Order Number DE91010969. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A combined fluid and kinetic description of magnetically confined 
plasmas is developed via a Chapman-Enskog-like procedure. This 
approach uses the density, energy, momentum, and heat flow con- 
servation equations to recast the plasma kinetic equation with a full 
Fokker-Planck collision operator into an equation for F, the depar- 
ture of the disiribution function from a heat flow distorted “dynamic” 
Maxwellian. A density, momentum, and energy conserving 
Coulomb collision operator model is utilized in deriving the final 
form of the recast kinetic equation. The recast kinetic equation for 
the kinetic distortion F has been developed as follows. First, large 
flow velocities have been allowed for throughout the dynamics 
while an approximation has been used to simplify the Coulomb col- 
lision operator. Both the test particle and field particle parts of the 
Coulomb collision operator are retained and shown to cancel vari- 
ous frictional force and energy dissipation terms in appropriate 
limits. A drift kinetic limit of the dynamics and of the collisional ef- 
fects is developed and shown to reproduce and extend previous 
derivations. Closure of the fluid moment equations through calcula- 
tion of the anisotropic stress tensor Il and anisotropic heat stress 
tensor @ from the kinetic solution for F is discussed. As an 
application of this work, a more direct derivation of the flux-surface- 
averaged parallel viscous forces, which yield the neoclassical 
transport effects, has been developed by deductively applying the 
formalism developed in this thesis. Also, the poloidal variation of 
these viscous forces in the banana collisionality regime has been 
determined for the first time using this new formalism. Finally, pre- 
liminary studies of dynamical effects on the neoclassical viscous 
stresses are also discussed. 57 refs. 


19271 (UW-CPTC-—91-2) Unified plasme fluid/kinetic eque- 
tions for tokamak microinstability and turbulence studies. 
Chang, Zuoyang. Wisconsin Univ., Madison, WI (USA). Mar 1991. 
96p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
FG02-86ER53218. Order Number DE91011010. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Unified fiuid/kinetic equations for the plasma perturbed density 
(A), parallel flow velocity (G)) and temperature (T) are developed 
by calculating the fluid moment closure relations kinetically. At first, 
a set of (unclosed) perturbed fluid equations for A, &) and T is de- 
veloped using a drift ordering analysis and a new gyroviscous 
force (V - Ig) derived from the stress tensor (IT) evolution equa- 
tion. Thereafter, to develop linear closure relations for b - ¥ - My 
and V - G, a drift-kinetic version of a Chapman-Enskog-type equa- 
tion suitable for toroidal magnetic geometry is derived. In a 
sheared siab geometry this equation is solved using a moment 
approach and a physically realistic collision operator (Lorentz scat- 
tering operator plus the momentum restoring terms). The resultant 
closure relations for z) and q) unify both the fluid and kinetic prop- 
erties. In the fluid collisional limit the equations reduce to the 
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well-known Braginskii equations. In the adiabatic limit they repro- 
duce the usual kinetic results, including Landau damping. It is 
shown that the Chapman-Enskog-type approach is more compati- 
ble with a fluid-like description of plasmas than the usual 
gyrokinetic approach. Remarkable simplification of these compli- 
cated closure relations is achieved. The results are compared with 
other recently developed Landau damping models and shown to 
be more accurate and complete. 
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Refer also to citation(s) 17472, 17677, 19067, 19158, 19241, 
19244, 19247, 19250, 19254, 19255, 19264, 19266 


19272 (CONF-910793-1) The effects of neutron irradiation 
on the structure of carbon-carbon composites. Burchell, T.D. 
(Oak Ridge National Lab., TN (USA)); Eatherly, W.P.; Hollenberg, 
G. W.; Slagle, O.D.; Watson, R.D. Oak Ridge National Lab., TN 
(USA). [1991]. 2p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract ACO05-840R21400. From 20. biennal conference on 
carbon; Santa Barbara, CA (USA); 23-28 Jul 1991. Order Number 
DE91010135. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper irradiation behavior of carbon fibers and 
carbon-carbon composites are discussed in terms on simple mi- 
crostructural models. Previous data are discussed in terms of these 
models. New data are presented for the irradiation-induced dimen- 
sional changes of selected carbon-carbon composites. The 
influence of fiber precursor on carbon- carbon irradiation pertor- 
mance is discussed. 


19273 (DOE/ER/53198-161) Magnetic fluctuation measure- 
ments in the Tokapole Il tokamak. LaPointe, M.A. Wisconsin 
Univ., Madison, Wi (USA). Plasma Physics Research. Sep 1990. 
115p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract FG02-85ER53198. Order Number DE91011427. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Magnetic fluctuation measurements have been made in the 
Tokapole |l tokamak in the frequency range 10 kHz < f < 5 MHz. 
The fluctuations above 500 kHz varied greatly as the effective edge 
safety factor, qa, was varied over the range 0.8 < qa < 3.8. As qe 
was varied from 3.8 to 0.8 the high frequency magnetic fluctuation 
amplitude increased by over three orders of magnitude. The fluctu- 
ation amplitude for 0.5 to 2.0 MHz was a factor of 10 lower than 
the fluctuation amplitude in the range 100 to 400 kHz for qa of 0.8. 
When qa was increased to 3.8 the difference between the differing 
frequency ranges increased to a factor of 10°. Comparison of the 
measured broadband fluctuation amplitudes with those predicted 
from thermally driven Alfven and magnetosonic waves shows that 
the amplitudes are at least 1000 times larger than the theoretical 
predictions. This indicates that there is some other mechanism driv- 
ing the higher frequency magnetic fluctuations. Estimates show that 
the contribution by the magnetic fluctuations above 500 kHz to the 
estimated electron energy loss from stochastic fields is negligible. 
The profiles of the various components of the magnetic fluctuations 
indicate the possibility that the shear in the magnetic field may sta- 
bilize whatever instabilities drive the magnetic fluctuations. 


19274 (DOE/ER/53212-157) Self-consistent field error ef- 
fects in reversed field pinch plasmas. Sidikman, K.L. Wisconsin 
Univ., Madison, WI (USA). Plasma Physics Research. Jul 1990. 
284p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract FG0O2-85ER53212. Order Number DE91011426. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This work concerns magnetic field perturbations induced inside a 
reversed field pinch (RFP) plasma by field errors at the plasma 
edge. Such perturbations can have an important effect on the 
plasma behavior. Some of the key features of the RFP depend 
upon an edge region of reversed toroidal field. Perturbations with 
poloidal mode number (m) equal to zero resonate with the plasma 
at the field reversal point and threaten to disrupt this region. Per- 
turbations with m = 1 can influence the instabilities that play a role 
in maintaining the RFP state. In assessing these effects, it must be 
remembered that interaction with the plasma can also alter the per- 
turbations. Thus, the plasma-perturbation interaction should be 
calculated self-consistently. Such a calculation was undertaken, 
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combining a field error model with a model of the RFP equilibrium 
and allowing their interaction to be computed via the three- 
dimensional magnetohydrodynamic equations. Realistic plasma 
features, such as a partially-relaxed equilibrium, were incorporated. 
In addition, the use of a set of dynamical equations allowed per- 
turbed flow and finite resistivity (n) and viscosity (v9) to come into 
play. It is shown that all of these have measurable effects. 


19275 (DOE/ER/54110-T2) Fusion development and tech- 
nology: Technical progress report. Montgomery, D.B. 
Massachusetts Inst. of Tech., Cambridge, MA (USA). Plasma Fu- 
sion Center. [1991]. 59p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG02-91ER54110. Order Number 
DE91011076. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: superconducting mag- 
net technology high field superconductors; advanced magnetic 
system and divertor development; poloidal field coils; gyrotron de- 
velopment; commercial reactor studies — Aries; ITER physics; ITER 
superconducting PF scenario and magnet analysis; and safety, en- 
vironmental and economic factors in fusion development. 


19276 (DOE/ET/53088-483) IFS Numerical Laboratory Toke- 
mak. Lebrun, M.J.; Tajima, T. Texas Univ., Austin, TX (USA). Inst. 
for Fusion Studies. Mar 1991. 5p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract FG05-80ET53088. (IFSR-483). 
Order Number DE91011832. Source: OSTI; NTIS; INIS; GPO Dep. 

A numerical laboratory of a tokamak plasma is being developed. 
This consists of the backbone (the overall manager in terms of the 
MPPL programming language), and the modularized components 
that can be plugged in or out for a particular run and their hierar- 
chical arrangement. The components include various metrics for 
overall geometry various dynamics, field calculations, and diag- 
noses. 2 refs. 


19277 (ECN-}-90-046) Neutron metrology in the HFR. Steel 
irradiation R139-681/682/683. Appelman, K.H.; Voorbraak, W.P. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Nov 1990. 26p. Order Number DE91626582. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this report the metrology results are presented for the thermal 
and fast neutron measurements with activation monitors in experi- 
ment R139-681/682/683, loaded in sample holders 3, 8 and 12 of 
the SIENA capsule irradiated in core position C5. (author). 10 refs.; 
1 fig.; 9 tabs. 


19278 


(ECN-RX-90-070) Comparison of the tritium resi 
dence times of various ceramic breeder materials irradiated in 
EXOTIC experiments 4 and 5: Paper presented at the 16th 


Symposium on fusion technology (SOFT), London, UK, 
September 3-7, 1990. Kwast, H. (Netherlands Energy Research 
Foundation, Petten (Netheriands)); Elen, J.D.; Conrad, R.; Roux, 
N.; Casadio, S.; Preston, S.D.; Werle, H. Netherlands Energy Re- 
search Foundation, Petten (Netherlands). Sep 1990. 22p. 
(CONF-900918—-: 16. symposium on fusion technology (SOFT), 
London (UK), 3-7 Sep 1990). Order Number DE91626580. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The work in this paper has been carried out in the frame of the 
European fusion technology programme, tasks B11-16; Submitted 
for publication. 

Tritium residence times have been determined for various ce- 
ramic tritium breeding materials from in-situ release measurements. 
The irradiations, codenamed EXOTIC (EXtraction Of Tritium In Ce- 
ramics), were carried out in the High Flux Reactor (HFR) Petten. 
During the irradiation more than 450 transients were performed 
and the corresponding tritium release measured. Materials supplied 
by SCK/CEN (LizZrO3), CEA (LizZrO3 and LiAIO2), ENEA (LiAIOz), 
KfK (LigSiO4), NRL (LigZr207) and ECN (LigZrOg) were irradiated 
in EXOTIC-5 to compare the tritium residence times obtained un- 
der equal conditions. Apart from differences in density, grain size, 
pore size and OPV it appeared that the tritium residence times of 
the lithium zirconates (pellets) were shorter than those of the 
Li,SiO, pebbles. The tritium residence times of the LigSiO, peb- 
bles were shorter than those of the LiAlO2 pellets. (author). 7 refs.; 
5 figs.; 3 tabs. 





19279 (GA-A-20418) US/Japan workshop on tokamak fu- 
sion power reactor studies. Schultz, K.R. General Atomics, San 
Diego, CA (USA). Mar 1991. 38p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-89ER52153. (CONF- 
9010345—Summ.: US/Japan workshop on tokamak fusion power 
reactor studies, Los Angeles, CA (USA), 15-17 Oct 1990). Order 
Number DE91011115. Source: OSTI; NTIS; INIS; GPO Dep. 

The second US/Japan Workshop on Tokamak Fusion Power 
Reactor Studies was organized by Mr. Sam Berk of the US Depart- 
ment of Energy, Office of Fusion Energy, and Dr. Yasushi Seki of 
the Japan Atomic Energy Research Institute, Fusion Reactor 
System Laboratory. This meeting report reviews the technical pre- 
sentations that were made at the workshop, and summarizes the 
technical discussions that resulted from those workshop presenta- 
tions. The objectives of the workshop were to further mutual 
understanding of tokamak power fusion reactor studies being done 
in the US and in Japan, to provide technical review of the technical 
assumptions and analyses being performed as part of these stud- 
ies, and to maximize the benefit reactor studies programs of the 
two countries can take of each other. This report is organized to 
follow chronologically through that agenda. 


19280 (GA-A-20440) A network-based Macintosh serial 
host interface program. Wight, J. General Atomics, San Diego, 
CA (USA). Mar 1991. 12p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC03-89ER51114. (CONF-910598-5: 37. 
Instrument Society of America international instrumentation sympo- 
sium, San Diego, CA (USA), 5-9 May 1991). Order Number 
DE91011135. Source: OSTI; NTIS; INIS; GPO Dep. 

A program has been written for the Apple Macintosh to replace 
conventional host RS232 terminals with customizable user inter- 
faces. Serial port NuBus cards in the Macintosh allow many 
simultaneous sessions to be maintained. A powerful system is at- 
tained by connecting multiple Macintoshes on a network, each 
running this program. Each is then able to share incoming data 
from any of its serial ports with any other Macintosh, as well as ac- 
cept data from any other Macintosh for output to any of its serial 
ports. The program has been used to eliminate multiple host termi- 
nals, modernize the user interface, and to centralize operation of a 
complex control system. Minimal changes to host software have 
been required. By making extensive use of Macintosh resources, 
the same executable code serves in a variety of roles. An object 
oriented C language with a class library made the development 
straightforward and easy to modify. This program is used to control 
a 2 MW neutral beam system on the Dill-D magnetic fusion toka- 
mak. 7 figs. 


19281 (GA-A-20478) Recent gaseous divertor experiments 
in DIll-D. Petrie, T.W. (General Atomics, San Diego, CA (USA)); 
Lippmann, S.; Mahdavi, M.A.; Hill, D.N.; Futch, A.; Buchenauer, D.; 
Klepper, C. General Atomics, San Diego, CA (USA). Apr 1991. 5p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC03-89ER51114 ;AC05-840R21400 ;W-7405-ENG-48 ;AC04- 
76DRO0789. (CONF-910609-9: 18. European cenference on 
controlled fusion and plasma physics, Berlin (Germany, F.R.), 3-7 
Jun 1991). Order Number DE91011139. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The expected heat loads at the divertor plates for next genera- 
tion tokamaks raise concern from the standpoints of both 
mechanical integrity and erosion rate. The peak heat flux antici- 
pated for the present International Thermonuclear Experimental 
Reactor (ITER) design are predicted to be as high as ~20 MW/m?. 
High peak heat fluxes can be reduced to more manageable levels 
by increasing the radiated power in the divertor, which has the ad- 
ditional benefit of reducing divertor plasma temperature and sheath 
potential, thereby lowering the ion impact energy. Neutral deu- 
terium gas injection into or near the divertor has been suggested 
as one means of reducing heat flux via radiation and/or momentum 
transfer and ionization collisions with the neutral gas; this method 
is often referred to as the “gaseous divertor.” In this paper we re- 
port on experiments in which the gaseous divertor approach was 
used to reduce the heat flux on the divertor tiles of the DIll-D toka- 
mak during ELMing H-mode discharges. 7 refs., 4 figs. 


19282 (GA-A-20480) Advanced divertor experiments on 
Dill-D. Schaffer, M.J. (General Atomics, San Diego, CA (USA)); 
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Mahdavi, M.A.; Osborne, T.; Petrie, T.W.; Stambaugh, R.D.; 
Buchenauer, D.; Hill, D.N.; Klepper, C.C. General Atomics, San 
Diego, CA (USA). Apr 1991. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC03-89ER51114 
;AC05-840R21400 ;AC04-76DP00789 ;W-7405-ENG-48. (CONF- 
910609-10: 18. European conference on controlled fusion and 
plasma physics, Berlin (Germany, F.R.), 3-7 Jun 1991). Order 
Number DE91011138. Source: OSTI; NTIS; INIS; GPO Dep. 

The poloidal divertor is presently favored for next-step, high- 
power tokamaks. The DIll-D Advanced Divertor Program (ADP) 
aims to gain increased control over the divertor plasma and toka- 
mak boundary conditions. This paper reports experiments done in 
the first phase of the ADP. The DIll-D lower divertor was modified 
by the addition of a toroidally symmetric, graphite-armoured, water- 
cooled divertor-biasing ring electrode at the entrance to a gas 
plenum. The plenum will eventually contain a He cryogenic loop for 
active divertor pumping. The separatrix “strike” position is con- 
trolled by the lower poloidal field shaping coils and can be varied 
smoothly from the ring electrode upper surface to the divertor floor 
far from the entrance aperture. External power, at up to 550 V and 
8 kA separately, has been applied to the electrode to date. 5 refs., 
5 figs. 


19283 (INIS-mf—12714, pp. 120-125) Fusion reactor devel- 
opment using high power particle beams. Ohara, Y. (Japan 
Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment). Japan Atomic Energy Research Inst., 
Tokyo (Japan). May 1990. 778p. (CONF-900156-—: 2. international 
symposium on advanced nuclear energy research - evolution by 
accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of the 
2nd international symposium on advanced nuclear energy re- 
search: Evolution by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The present paper outlines major applications of the ion source/ 
accelerator to fusion research and also addresses the present sta- 
tus and future plans for accelerator development. Applications of 
ion sources/accelerators for fusion research are discussed first, fo- 
cusing on plasma heating, plasma current drive, plasma current 
profile control, and plasma diagnostics. The present status and 
future plan of ion sources/accelerators development are then de- 
scribed focusing on the features of existing and future tokamak 
equipment. Positive-ion-based NB! systems of 100 keV class have 
contributed to obtaining high temperature plasmas whose parame- 
ters are close to the fusion break-even condition. For the next 
tokamak fusion devices, a MeV class high power neutral beam in- 
jector, which will be used to obtain a steady state burning plasma, 
is considered to become the primary heating and current drive sys- 
tem. Development of such a system is a key to realize nuclear 
fusion reactor. It will be entirely indebted to the development of a 
MeV class high current negative deuterium ion source/accelerator. 
(N.K.). 


19284 (INIS-mf-12714, pp. 447-452) Development of a large 
current H- jon source. Watanabe, K. (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Hanada, M.; inoue, T.; Kojima, K.; Matsuda, Y.; 
Ohara, Y.; Okumura, Y.; Seki, M. Japan Atomic Energy Research 
Inst., Tokyo (Japan). May 1990. 778p. (CONF-900156—: 2. interna- 
tional symposium on advanced nuclear energy research - evolution 
by accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of 
the 2nd international symposium on advanced nuclear energy re- 
search: Evolution.by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The present paper first describes the mechanism of H— produc- 
tion in the volume source and then discusses the configuration of 
the multi-ampere ion source together with some optimization and 
features of the volume negative ion source. The electron suppres- 
sion and beam acceleration are also addressed. Finally, the 
development plan of the negative-ion-based NBI system is de- 
scribed. A large scale multi-ampere negative hydrogen ion source 
is developed. After some optimization of parameters and using a 
new magnetic filter, called PG filter, a H— current of 3.4 A is ob- 
tained with a current density of 13 mA/cm? at a beam energy of 75 
keV for 50 ms and a gas pressure of 2.1 Pa. Large enhancement 
of the H~ current is achieved by cesium introduction. A maximum 
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current of 7.8 A is obtained with a current density of 30 mA/cm? at 
a beam energy of 50 keV for 0.1 s and a gas pressure of 1.3 Pa. 
Extracted electrons is reduced by the effect of cesium. Concerning 
the 500 keV accelerator for the JT-6OU NBI, the beam orbit in the 
accelerator is studied using a computer code. Study results sug- 
gest the possibility of achieving good beam optics in the 500 keV 
accelerator. (N.K.). 


19285 (INIS-mf—12714, pp. 470-475) In-situ observations of 
tuel particles in fusion reactor materials. Takagi, |. (Kyoto Univ. 
(Japan). Faculty of Engineering); Fujita, H.; Shin, K.; Higashi, K. 
Japan Atomic Energy Research Inst., Tokyo (Japan). May 1990. 
778p. (CONF-900156—-: 2. international symposium on advanced 
nuclear energy research - evolution by accelerators, Mito (Japan), 
24-26 Jan 1990). In Proceedings of the 2nd international sympo- 
sium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Nuclear reaction analysis is performed for in-situ investigation of 
the deuterium concentration near a nickel surface which deuterium 
permeated through. In particular, in-situ depth-profiling is 
conducted on the nickel membrane exposed to RF plasma. Depth- 
profiling of the reaction D(@He, p)*He is useful to examine the 
deuterium behavior in material because it is high in resolution and 
sensitivity. Since it can perform non-destructive observation, many 
profiles can be obtained from one sample successively. Deuterium 
is found to accumulate on nickel surface. Observation is made of 
the temperature dependence of both the permeation rate and the 
bulk concentration in the case of plasma driven permeation. It 
shows that the permeation is mainly limited by the diffusion pro- 
cess. Values of the recombination coefficient for nickel on the 
downstream surface are determined and found to agree well with 
other experimental results. In-situ depth-profiling of deuterium on 
metals exposed to plasma is found to be a useful method for parti- 
cles in wall materials for fusion reactors. (N.K.). 


19286 (INIS-mf-12714, pp. 476-481) Present status of mil- 
limeter wave FEL development for plasma heating at JAERI. 
Shiho, M. (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Kishimoto, Y.; 
Sakamoto, K. Japan Atomic Energy Research Inst., Tokyo (Japan). 
May 1990. 778p. (CONF-900156-: 2. international symposium on 
advanced nuclear energy research - evolution by accelerators, Mito 
(Japan), 24-26 Jan 1990). In Proceedings of the 2nd international 
symposium on advanced nuclear energy research: Evolution by 
accelerators. Order Number DE90520334. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A 60 GHz FEL (free electron laser) system is now under con- 
struction at JAERI (Japan Atomic Energy Research Institute). Its 
frequency corresponds to the electron cyclotron frequency of the 
JAERI JFT-2M tokamak. The FEL is to be used as ECRH source 
in the JFT-2M heating experiment. Construction of an induction 
linac with a beam energy of about 1MeV and current of about 3kA 
has already been finished, and the linac is under electrical 
conditioning. For detailed design of the FEL, a 1D and a 3D multi- 
frequency code including electrostatic potential, have been 
developed, and with these codes, analysis of the FEL dynamics 
have been carried out. The present paper describes the FEL- 
based activities in JAERI. Major features of The JAERI’s induction 
linac are as follows: maximum beam energy of 1MeV, maximum 
current of 3kA, pulse half width of 100ns, and operation rate of 
1Hz. For FEL design, there are several critical issues such as en- 
ergy conversion efficiencies and wiggler dimension. To determine 
such parameters, 1D and 3D codes that take electrostatic interac- 
tions into account are developed. (N.K.). 


19287 (INIS-mf—12800) ITER conceptual design activities fi- 
nal report. ITER Documentation Series. ITER Council. International 
Atomic Energy Agency, Vienna (Austria). Feb 1991 20p. Order 
Number DE91626576. Source: OSTI; NTIS (US Sales Only); INIS. 

The final report of the ITER Conceptual Design Activities has 
been prepared by the ITER Council. Statements of the ITER objec- 
tive, subject matter and organization of the Conceptual Design 
Activities, concept description, design and R and D activities, future 
R and D activities and needs, safety and environmental analysis 
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and site requirements, and additional benefits of ITER are summa- 
rized, and conclusions are given. 4 refs, 3 figs, 1 tab. 


19288 (INIS-mf—12801) ITER Council proceedings: June 
1990 - December 1990. ITER Documentation Series. International 
Atomic Energy Agency, Vienna (Austria). Feb 1991 28p. Order 
Number DE91626577. Source: OSTI; NTIS (US Sales Only); INIS. 
The proceedings of the ITER Council during the period June 
1990 - December 1990 are reported. Included are reports of the 
seventh, eighth, and ninth meetings of the Council. 1 fig., 4 tabs. 


19289 (INIS-mf—12812, pp. 22) A search for electrochemi- 
cally induced cold nuclear fusion. Quckenden, T.|. (Western 
Australia Univ., Nedlands (Australia). Dept. of Chemistry); Bruning, 
R.W.; Green, T.A. Australian Inst. of Nuclear Science and Engi- 
neering, Lucas Heights (Australia). [1990]. 57p. (CONF-9011194—: 
15. AINSE radiation chemistry conference, Lucas Heights (Aus- 
tralia), 5 Nov 1990). In 15th AINSE radiation chemistry conference, 
5-7 November, 1990: conference handbook (programme, abstracts 
and general information). Order Number DE91626909. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HEAVY WATER‘thermonuclear reactions; 
THERMONUCLEAR = REACTIONS/paliadium; BENCH-SCALE 
EXPERIMENTS; DEUTERIUM; ELECTROCHEMISTRY; ELEC- 
TROLYSIS; EXPERIMENTAL DATA; TEMPERATURE 
MONITORING; PALLADIUM 


19290 (INIS-mf-12812, pp. 48) A review of the ‘cold nuclear 
tusion’ phenomenon. Quickenden, T.|. (Western Australia Univ., 
Nedlands (Australia). Dept. of Chemistry). Australian Inst. of Nu- 
clear Science and Engineering, Lucas Heights (Australia). [1990]. 
57p. (CONF-9011194—: 15. AINSE radiation chemistry conference, 
Lucas Heights (Australia), 5 Nov 1990). In 15th AINSE radiation 
chemistry conference, 5-7 November, 1990: conference handbook 
(programme, abstracts and general information). Order Number 
DE91626909. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. 1 ref. THERMONUCLEAR REACTIONS/deuterium; 
THERMONUCLEAR REACTIONS/low temperature; THERMONU- 
CLEAR REACTIONS/palladium; BENCH-SCALE EXPERIMENTS; 
ELECTROLYSIS; HEAVY WATER; DEUTERIUM; PALLADIUM 


19291 (INIS-SU-240, pp. 17-26) Low-radioactive open- 
ended fusion reactor on the D-*He mixture fuel. Knyazev, B.A.; 
Ryutov, D.D. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 
75p. (In Russian). In Thermonuclear synthesis: Scientific-technical 
collection. Order Number DE91003079. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Analysis of the possibility of the ‘target’ type’s fusion reactor on 
the D’3He fuel has been conducted. As a ‘target’ it means to use a 
cold deuterium plasma (Tp~Te~15-20 keV) in whih °He° beam 
with ~ 1 MeV particle energy well be injected. Fusion reactions will 
take place during dragging the captured °He** ions. Due to the low 
temperature of the target the DD- and DT-side reaction rate is 
being decreased and similtaneously the specific power of the neu- 
troniess fusion reaction is being increased because of a low 
pressure of a target plasma. The plasma gain Q of the reactor is 
less than unity therefore for highly efficient systems of direct con- 
version are necessary to close the power balance. The ambipolar 
fusion reactor on D*He fuel has been described. 14 refs.; 8 figs. 


19292 (JAERI-M-90-184) Analysis of antenna impedance 
matching and study of automatic matching on JT-60 ICRF 
heating system. Moriyama, Shinichi (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Kimura, Haruyuki; Fujii, Tsuneyuki; Saigusa, Mikio; 
Anno, Katsuto; Shinozaki, Shinichi; Terakado, Masayuki; Kobaya- 
shi, Noriyuki; Ogawa, YoshJapan Atomic Energy Research Inst., 
Tokyo (Japan). Oct 1990. 47p. (In Japanese). Order Number 
DE91780414. Source: OSTI; NTIS (US Sales Only); INIS. 

An antenna impedance is different from a transmission line 
impedance in the ICRF heating system. In the case of JT-60 ICRF 
system, these are 0.3 ~ 6Q and 502 respectively, and double stub 
tuners are used for matching. If the matching is insufficient, re- 
flected power toward the generator decreases the gain of the 
amplifier and increases the voltage at the output port of the cavity 





and in the tube of the final stage amplifier. It is necessary to keep 
good matching and low reflected power during the shot for high 
power injection. In this report, impedance matching using double 
stub tuners on JT-60 ICRF system is analyzed numerically and ex- 
perimentally. The plan of automatic matching, feed-back control of 
the stub tuners and the frequency, is studied using the results of 
the analysis. Stub feed-back control will be effective for large 
impedance change and frequency feed-back control will bring a 
good results for immediate impedance change. Introduction of auto- 
matic impedance matching system with both feed-back control will 
promise high power injection and efficient experiment. (author). 


19293 (JAERI-M-—90-222) Survey of fusion reactor liquid 
metal blanket development: Issues and present status in neu- 
tronics studies. Maki, Koichi (Japan Atomic Energy Research 
Inst., Naka, Ibaraki (Japan). Naka Fusion Research Establishment). 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1990. 
28p. (in Japanese). Order Number DE91780245. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Liquid metal blanket concepts designed up to now were sur- 
veyed. From the present survey, issues and present status in 
neutronics studies are explained. The extent of survey is restricted 
with in not only a field of self-cooled liquid metal blankets but also 
that of water or gas cooled liquid metal blankets. From the present 
survey, following results are obtained. Lead neutron multiplier is 
not superior to beryllium neutron multiplier in neutron multiplication 
for tritium breeding blankets in fusion reactors. Lead is much more 
abundant than beryllium in material resource. Utilizing lead as neu- 
tron multipliers is therefore significant in the future of fusion reactor 
development. From the viewpoint of neutronics, liquid metal blan- 
kets leave possibilities to achieve a target value of tritium breeding 
ratio by skillfully devising blanket structure. (author). 


19294 (JAERI-M—90-226) Analysis of operation and mainte- 
nance in JT-60. Arakawa, Kiyotsugu (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Seimiya, Munetaka; Shimizu, Masatsugu. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Dec 1990. 63p. (In 
Japanese). Order Number DE91780248. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Operation in a large tokamak device, JT-60 was carried out for 
about five years since its first plasma obtained on April in 1985. 
The total number of shots amounts to about 9000, including both 
ohmic heating and additional heating shots. Many troubles were re- 
ported in this period. The trouble analysis gives us a lot of useful 
information on the availability and reliability of the JT-60 facilities. 
Some effective countermeasures have been developed to reduce 
the troubles and to raise the operational efficiency. The JT-60 has 
been under construction for its upgrade from November 1989. The 
results of trouble analysis will be useful for us to plan operation 
and maintenance of the JT-60 Upgrade and design of the Fusion 
Experimental Reactor. (author). 


19295 (JAERI-M-90-233) Parameter study on Japanese 
proposal of ITER hydrogen isotope separation system. Yoshida, 
Hiroshi (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Enoeda, Mikio; 
Tanaka, Shigeru; Ohokawa, Yoshinao; Ohara, Atsushi; Nagakura, 
Masaaki; Naito, Taisei; Nagashima, Kazuhiro. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Jan 1991. 45p. Order Number 
DE91780251. Source: OST!; NTIS (US Sales Only): INIS. 

As part of Japanese design contribution in the ITER activity, con- 
ceptual design of an entire ITER tritium system and their safety 
analysis have been carried out through the three-year period since 
1988. The tritium system includes the following subsystems; - Fu- 
elling (gas puffing and pellet injection) subsystem, - Torus vacuum 
pumping subsystem, - Plasma exhaust gas purification subsystem, 
- Hydrogen isotope separation subsystem, - NBI gas processing 
subsystem, - Blanket tritium recovery subsystem, - Tritiated water 
processing subsystem, - Tritium safety subsystem. Hydrogen iso- 
tope separation system is a key subsystem in the ITER tritium 
system because it is connected to all above subsystems. This re- 
port describes an analytical study on the Japanese concept of 
hydrogen isotope separation system. (author). 
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19296 (JINR-D—15-89-347) Once more about cold nuclear 
fusion. Brudanin, V.B. (and others); Bystritsky, V.M.; Egorov, V.G. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems. 1989. 8p. Order Number DE91628492. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., A. 

The results of the experiments on the search for cold nuclear d-d 
fusion in chemically pure titanium are given both for electrolysis of 
heavy water D2O and for titanium saturation with gaseous deu- 
terium. The saturation took place at the temperature of 77K and 
pressure of 50 and 150 atm. A round of experiments with tempera- 
ture varying from 1 to 600 atm was carried out. The limiting values 
of the partial rate of the nuclear reaction of d-d fusion with neutron 
production were obtained per deuteron (at the 95% confidence 
level): \4<4x10-25 s—' (experiment with electrolysis), \4<7x10-2 
s~' (experiment with gaseous deuterium). 7 refs.; 5 figs.; 2 tabs. 


19297 (JINR-R—15-89-338) The comments of the ‘cold’ nu- 
clear fusion. Tolstov, K.D. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1989. 4p. (In Russian). Order Num- 
ber DE91628493. Source: OSTI; NTIS (US Sales Only); INIS. 

Some possibilities of the ‘cold’ nuclear fusion have been exam- 
ined. The juxtaposition of the publicated data and the presence of 
the contradictions between them have been presented. The variant 
of the experiment has been proposed. 6 refs.; 1 fig.; 1 tab. 


19298 (KFK-4664) Statistical considerations related to the 
accountancy in a tritium laboratory: Transfers from storage to 
experiment and back via the purification unit. Avenhaus, R. 
(Universitaet der Bundeswehr Muenchen, Neubiberg (Germany, 
F.R.)); Spannagel, G. Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Inst. fuer Datenverarbeitung in der Technik; Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Projekt 
Kernfusion. Feb 1991. 38p. (In German). Order Number 
DE91782486. Source: OSTI; NTIS (US Sales Only); INIS. 

This study considers an application of the material accountancy 
principle to a subsystem of a tritium laboratory. The subsystem 
comprises the essential units of the so-called technical infrastruc- 
ture, namely the transfer stations, the purification unit and the 
storage; one experiment represents the ‘client’. The tritium trans- 
fers are batchwise. The accountancy effectiveness serves as a 
suitable yardstick which is evaluated under a variety of boundary 
conditions typically encountered with the operation of such a labo- 
ratory. Special interest is addressed to the localization of an 
assumed tritium anomaly. The analytical results are complemented 
by numerical examples. (orig.). 


19299 (NIFS-37) Theory of longitudinal adiabatic invariant 
in the helical torus. Todoroki, Jiro. National Inst. for Fusion Sci- 
ence, Nagoya (Japan). Aug 1990. 35p. Order Number 
DE91772124. Source: OSTI; NTIS (US Sales Only); INIS. 

The theory on the longitudinal adiabatic invariant valid for the he- 
lical magnetic field is developed on the basis of the variable 
transformation from the guiding center variables to the new adia- 
batic variables. The theory uses the Hamiltonian formalism with 
non canonical variables. Under the assumption that the rotational 
transform per period is small. the adiabatic invariant is defined by 
integral along the toroidal direction, not along the field line. The 
transition between the passing and the ripple trapped states is in- 
vestigated; the jump of adiabatic invariant and other variables in 
the transition process is evaluated. The change of distribution func- 
tion in the variable transformation is also discussed. (author). 


19300 (PSC—11) Two-frequency operation of a hybrid TEA 
CO, laser and its application to two-frequency pulse injection 
locking. Sasaki, Koichi (Nagoya Univ. (Japan). Faculty of Engi- 
neering); Ohno, Hirotaka; Fujii, Takaharu; Tsukishima, Takashige. 
Nagoya Univ. (Japan). Plasma Science Center. Oct 1990. 16p. Or- 
der Number DE91780195. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Simultaneous two-frequency oscillation of a hybrid TEA COz 
laser is exhibited when the cw section is operated in a ‘below 
threshold’ state. The output of the hybrid laser thus obtained is in- 
jected into a main TEA CO2 laser to obtain a power-modulated, 
long-pulse output with a well suppressed gain-switched spike. (au- 
thor). 
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19301 (PSC—12) Experimental and theoretical studies of 
self-organization in a reversed-field pinch. Arimoto, H. (National 
inst. for Fusion Science, Nagoya (Japan)); Amano, T.; Nagata, A.; 
Masamune, S.; Nakamura, A.; Oshiyama, H.; Tsukishima, T.; Sato, 
K.I. Nagoya Univ. (Japan). Plasma Science Center. Nov 1990. 22p. 
Order Number DE91780231. Source: OSTI; NTIS (US Sales Only); 
INIS. 

in STP-3M reversed field pinch (RFP), MHD behavior in the in- 
termittent increase of a toroidal magnetic flux (discrete dynamo) in 
normal-@ [@=(edge poloidal field)/(average toroidal field)] regime 
has been studied with the help of 3-D MHD simulations, and the 
following picture has been provided. m (poloidal mode number)=1 
modes grow as the precursor of a dynamo. These m=1 modes 
interact each other through overlap of magnetic islands and subse- 
quent reconnection of field lines, and, as a result, m=0 modes with 
low n (toroidal mode number) are excited. As these m=0 modes 
grow, enhancement of the toroidal magnetic flux takes place. A re- 
gion of stochastic magnetic field line expands over the core regime 
of a plasma, as the m=0 modes grow. (author). 


19302 (SAND-91-0859C) Progress in light ion fusion. Quin- 
tez, J.P.; Adams, R.G.; Allshouse, G.O.; Bacon, L.D.; Bailey, J.E.; 
Bloomquist, D.D.; Chandler, G.A.; Coats, R.S.; Cook, D.L.; Cuneo, 
M.E.; Derzon, M.S.; Desjariais, M.P.; Dreike, P.L.; Dukart, R.J.; 
Gerber, R.A.: Green, T.A.; Haill, T.A.; Hanson, D.L.Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 11p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
(CONF-9104210-2: International Atomic Energy Agency (IAEA) 
technical committee meeting on drivers for inertial confinement fu- 
sion (ICF), Osaka (Japan), 15-19 Apr 1991). Order Number 
DE91010854. Source: OST!; NTIS; GPO Dep. 

Advances in ion beam theory, diagnostics, and experiments in 
the past two years have enabled efficient generation of intense 
proton beams on PBFA II and focusing of the beam power to 5.4 
TW/cm?. Improvements in the uniformity of the ion diode magnetic 
field and anode shaping produced a proton beam with good az- 
imuthal symmetry. The beam was diagnosed using conical targets 
in concert with inner-shell excitation x-ray cameras and ion pinhole 
cameras. The measured asymmetry was less than 15 percent, a 
level adequate to begin initial studies of the beanvtarget interaction 
with proton beams. Substantial improvements in power density 
beyond the present level require an ion beam that is more magnet- 
ically stiff and has lower ion divergence. Thin-film-based lithium 
sources have produced more than 150 kJ of lithium energy above 
6 MV. For the first 15 ns of the ion beam pulse, multiple diagnos- 
tics show a high purity lithium beam. Simulations using the 
three-dimensional electromagnetic particie-in-cell code QUICKSIL- 
VER have identified an early-time diocotron instability in the 
electron flow in the diode. Analytic calculations, which include a 
charge-neutral region in the diode inside the beam acceleration 
gap, give a growth rate for the diocotron instability that is in good 
agreement with the simulations. In the QUICKSILVER simulations, 
the early-time diocotron instability eventually gives way to a low- 
frequency instability with a period on the order of the ion beam 
“transit-time” time scale. When this occurs, the ion divergence in- 
creases substantially as a result of the enhanced coupling. Results 
from the ion diode simulations and analytic theory are discussed, 
as well as recent developments in diagnostics for the measurement 
of ion divergence. 


19303 (UCRL-CR-105983) Plasma x-ray focusing studies: 
Year end report for January 1, 1990-September 30, 1990. Fal- 
cone, R.W. California Univ., Berkeley, CA (USA). Dept. of Physics. 
Oct 1990. 13p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. Order Number DE91011446. 
Source: OSTI; NTIS; GPO Dep. 

Plasmas generated by x-ray irradiation achieve densities and 
temperatures of interest to astrophysics, inertial confinement fusion 
and atomic physics. We have developed and characterized a facil- 
ity capable of focusing broadband x-rays from a laser produced 
plasma to flux levels of ~10° J/cm?. In addition, we have designed 
a Schwarzschild microscope suitable for focusing x-ray lasers for 
use in nonlinear optics experiments. 


19304 


(UCRL-ID—105028) Trajectories, forces, and power 
requirements for an oscillating-flow ICF reactor. Petzoldt, R. 
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Lawrence Livermore National Lab., CA (USA). 31 Jan 1991. 26p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. Order Number DE91010908. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The flow profiles of both the main oscillating flow and the flow 
surrounding the beam path in the HYLIFE-II inertial confinement fu- 
sion (ICF) reactor are derived.and calculated. The forces and power 
required to cause these oscillations are derived and estimated. The 
size of a flywheel needed to maintain an approximately sinusoidal 
motion of the main oscillating jets is estimated. 2 refs., 10 figs. 


19305 (UCRL-ID-106646) Fixed Field Alternating Gradient 
recirculator tor heavy ion fusion. Paul, A.C.; Neil, V.K. Lawrence 
Livermore National Lab., CA (USA). Mar 1991. 12p. Sponsored by 
Department of Defense, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. Order Number DE91011510. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A heavy ion fusion driver is considered in which a beam is 
passed repeatedly through a LIA (linear induction accelerator) by 
recirculating with two spiral sector FFAG (Fixed Field Alternating 
Gradient) 180 degree bends. The driver consists of three such 
rings: a 10-100 MeV low energy ring (LER), a 100-1000 MeV 
medium energy ring (MER), and a 1-10 GeV high energy ring 
(HER). Using a scaling field of 14 kG and taking the length of the 
Straight sections to equal the path length in the bends, the circum- 
ference of the three rings would be 187, 590, and 1890 meters. 
Four matching sections in each of the three rings provide the inter- 
face between the two straight sections accommodating the LIA and 
the FFAG bends. These matching sections consist of dipoles which 
provide a dispersion free match between the linear induction accel- 
erator and the energy dependent equilibrium orbits of the FFAG 
ring. The advantage in the use of the spiral sector FFAG over 
other recirculator concepts is that the fields are time invariant. This 
removes the problems associated with time dependent field pene- 
tration into the vacuum chamber and the large amount of energy 
which must be expended to change the magnetic field on the small 
time scale associated with the required pulse repetition frequency. 
The disadvantage, as we show in this work is the relatively weak 
alternating gradient focusing. The FFAG will not accommodate the 
level of beam current possible in a separate function lattice of 
bending magnets and quadrupoles. 


19306 (UCRL-ID-107120) X-ray spot motion during 220 ps 
laser pulses. Langer, S.H. Lawrence Livermore National Lab., CA 
(USA). 1 May 1991. 7p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91012111. Source: OSTI; NTIS; GPO Dep. 

To meet the goals of the Precision NOVA campaign, we need to 
discover how to accurately and repeatably position all 10 x-ray 
spots at the desired location. As part of this effort, a series of shots 
sending all 10 beams onto a gold disk are made. There are 5 
beams per side and the individual beams are aimed at 5 equally 
spaced points around a circle. Each beam has an incidence angle 
of 50 degrees relative to the disk normal. The laser pulse is a 100 
or 200 ps Gaussian and each beam has an energy of roughly 200 
J of 3u light. A pinhole camera (PHC) with a 9 um aluminum filter 
is used to measure the emitted x-rays. The transmission of the fil- 
ter and the response of the detector means that most of the signal 
comes from below the aluminum K-edge at 1.6 keV if only the alu- 
minum filter is present. If the beryllium filter is also used, half of the 
remaining signal is due to the gold M-band. The sub-critical por- 
tions of the ablated gold produce M-band emission, so some of the 
PHC signal comes trom significantly in front of the disk. The direc- 
tion of the offset is consistent with the hypothesis that the spot has 
shifted backward along the beam in a fashion similar to the spot 
motion that has been measured in longer pulse shots. On the other 
hand, there is no obvious reason why spot motion would leave 4 
beams at their intended positions and 6 beams with large repeat- 
able offsets of 100 um. The goal of this paper is to find out if 
LASNEX models support the suggestion that the offset between 
the measured x-ray spot positions and the point at which the laser 
beams were aimed can be explained by spot motion. Ron 
Thiessen’s modeling in support of indirect drive implosions has 
shown that the spot motion reaches 100-150 um at the end of a 1 
ns pulse, so the motion should be quite small for the 100 or 200 ps 





pulses considered here. The models run for this paper show the 
expected result, they predict roughly 10m of spot motion for the 
200 ps pulse. 


19307 (UCRL-JC—103818-Rev.1) Oscillating liquid flow ICF 
Reactor: Revision 1. Petzoldt, R.W. Lawrence Livermore National 
Lab., CA (USA). 14 Dec 1990. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
901007—7-Rev.1: 9. topical meeting on technology of fusion 
energy, Oak Brook, IL (USA), 7-11 Oct 1990). Order Number 
DE91011205. Source: OSTI; NTIS; INIS; GPO Dep. 

Oscillating liquid flow in a falling molten salt inertial confinement 
fusion reactor is predicted to rapidly clear driver beam paths of 
residual liquid droplets. Oscillating flow will also provide adequate 
neutron and x-ray protection for the reactor structure with a short 
(2-m) fall distance permitting an 8 Hz repetition rate. A reactor 
chamber configuration is presented with specific features to clear 
the entire heavy-ion beam path of splashed molten salt. The struc- 
tural components, including the structure between beam ports, are 
shielded. 3 refs., 12 figs. 


19308 (UCRL-JC—103939) Adapting an x-ray/debris shield 
to the cascade ICF power pliant: Neutronics issues. Tobin, M.T. 
Lawrence Livermore National Lab., CA (USA). 20 Dec 1990. 23p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. (CONF-901007-65: 9. topical meeting on tech- 
nology of fusion energy, Oak Brook, IL (USA), 7-11 Oct 1990). 
Order Number DE91011183. Source: OSTI; NTIS; INIS; GPO Dep. 

A neutronics analysis has been carried out to determine the ef- 
fects on the Cascade ICF reactor concept of adding a solid-lithium 
x-ray and debris shield to each ICF capsule. Results indicate that 
tritium breeding in LiAlOz is possible with a modest isotopic en- 
hancement in ®Li (to 15%). The shallow-burial index is greater than 
1 (indicating that deep burial may be required) if the blanket is kept 
in the reactor for more than 2.5 yr. Nine percent of the total ther- 
mal power is unrecoverable. Parts of the chamber wall may require 
replacement once during the reactor life due to radiation damage. 
Part of the SiC chamber end cap must be replaced annually. The 
reactor may not require any nuclear-grade construction. 20 refs., 4 
figs., 3 tabs. 


19309 (UCRL-JC-103940) Neutronics analysis for HYLIFE- 
ll. Tobin, M.T. Lawrence Livermore National Lab., CA (USA). 20 
Dec 1990. 22p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-901007-64: 9. topical 
meeting on technology of fusion energy, Oak Brook, IL (USA), 7-11 
Oct 1990). Order Number DE91011154. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A preliminary neutronics analysis of the HYLIFE-2 reactor con- 
cept gives a tritium breeding ratio of 1.17 and a system energy 
multiplication factor of 1.14. Modified SS-316 (in which Mn is sub- 
stituted for Ni) is superior to Hastelloy X and Hastelloy N as a 
firstwall material considering He generation, dpa-limited lifetime, 
and shallow-burial index. Since Flibe is corrosive to Mn metals, 
however, a favorable first-wall material is yet to be decided on. 
Flibe impurities considered (e.g., inherent impurities and those 
arising from wall erosion or secondary-coolant leakage) do not in- 
crease the hazard to the public over that of pure Flibe. The main 
issues for HYLIFE-2 are the high shallow-burial index (106) and 
the requirement to contain some 99.7% of the '®F inventory to pre- 
vent its release to the public 18 refs., 3 figs., 9 tabs. 


19310 (UCRL-JC—104408-Rev.1) 3D simulations of axially 
confined heavy ion beams in round and square pipes. Grote, 
D.P. (Lawrence Livermore National Lab., CA (USA)); Friedman, A.; 
Haber, |. Lawrence Livermore National Lab., CA (USA). 21 Mar 
1991. 15p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-901219-2-Rev.1: International 
symposium on heavy ion inertial fusion, Monterey, CA (USA), 3-6 
Dec 1990). Order Number DE91011184. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We have been using the 3d PIC code WARP6 to model the be- 
havior of beams in a heavy ion induction accelerator; such linacs 
are candidates for an ICF driver. Improvements have been added 
to the code to model an axially confined beam using comoving ax- 
ial electric fields to simulate the confining “ears” applied to the 
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accelerating pulses in a real system. We have also added a facility 
for modeling a beam in a round pipe, applying a capacity matrix to 
each axial Fourier mode in turn. These additions are described 
along with results, such as the effect of pipe shape on the beam 
quality degradation from quadrupole misalignments. 5 refs., 6 figs., 
1 tab. 


19311 (UCRL-JC—104439) Modeling of large aperture third 
harmonic frequency conversion of high power Nd:glass laser 
systems. Henesian, M.A.; Wegner, P.J.; Speck, D.R.; Bibeau, C.; 
Ehrlich, R.B.; Laumann, C.W.; Lawson, J.K.; Weiland, T.L. 
Lawrence Livermore National Lab., CA (USA). 13 Mar 1991. 16p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-910123-26: OE/LASE '91: 4th Society of 
Photo-Optical Instrumentation Engineers (SPIE) international sym- 
posium, Los Angeles, CA (USA), 20-25 Jan 1991). Order Number 
DE91011524. Source: OSTI; NTIS; INIS; GPO Dep. 

To provide high-energy, high-power beams at short wavelengths 
for inertial-confinement-fusion experiments, we routinely convert 
the 1.053-m output of the Nova, Nd:phosphate-glass, laser sys- 
tem to its third-harmonic wavelength. We describe performance 
and conversion efficiency modeling of the 3 x 3 arrays potassium- 
dihydrogen-phosphate crystal plates used for type Il/type Il 
phase-matched harmonic conversion of Nova 0.74-m diameter 
beams, and an alternate type I/type Il phase-matching configura- 
tion that improves the third-harmonic conversion efficiency. These 
arrays provide energy conversion of up to 65% and intensity con- 
version to 70%. 19 refs., 11 figs. 


19312 (UCRL-JC—104555) Large aperture (80-cm diameter) 
phase plates for beam smoothing on Nova. Woods, B.W.; 
Thomas, I.M.; Henesian, M.A.; Dixit, S.N.; Powell, H.T. Lawrence 
Livermore National Lab., CA (USA). Jan 1991. 10p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-910123-27: OE/LASE '91: 4th Society of Photo-Optical 
Instrumentation Engineers (SPIE) international symposium, Los An- 
geles, CA (USA), 20-25 Jan 1991). Order Number DE91011933. 
Source: OST!; NTIS; GPO Dep. 

We have outfitted one beamline of Nova with random phase 
plates (RPP’s) to spatially smooth the beam. We discuss the fabri- 
cation and characterization of large aperture (80-cm diameter) 
RPP’s for use at 526.5 nm along with the performance of these 
optics on Nova. The present RPP’s were fabricated by a conven- 
tional, although large scale vacuum deposition process. We also 
discuss fabrication of RPP’s using a unique sol-gel process, which 
has been demonstrated at 15-cm and can be scaled to the 80-cm 
diameter required for Nova. 9 refs., 7 figs. 


19313 (UCRL-JC—104783-Rev.1) Studies of the mirrortron 
ion accelerator concept and its application to heavy-ion 
drivers. Post, R.F.; Schwager, L.A.; Dougless, S.R.; Jones, B.R.; 
Lambert, M.A.; Larson, D.L. Lawrence Livermore National Lab., CA 
(USA). 3 Apr 1991. 14p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-901219-1-Rev.1: 
international symposium on heavy ion inertial fusion, Monterey, CA 
(USA), 3-6 Dec 1990). Order Number DE91011521. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Mirrortron accelerator is a plasma-based ion accelerator 
concept that, when implemented, should permit both higher accel- 
eration gradients and higher peak-current capabilities than is 
possible with conventional induction-type accelerators. Control over 
the acceleration and focussing of an accelerated beam should ap- 
proach that achieved in vacuum-field-based ion accelerators. In the 
Mirrortron a low density (10'° to 10'' cm —%) “hot electron” plasma 
is confined by a long solenoidal magnetic field capped by “mirrors”. 
Acceleration of prebunched ions is accomplished by activating a 
series of fast-pulsed mirror coils spaced along the acceleration 
tube. The hot electrons, being repelled by mirror action, leave the 
plasma ions behind to create a localized region of high electrical 
gradient (up to of order 100 MV/m). At the Laboratory an experi- 
ment and analyses to elucidate the concept and its scaling laws as 
applied to heavy-ion drivers are underway and will be described. 4 
refs., 5 figs. 


19314 (UCRL-JC—104984) Characterization of the plasme- 
switch interaction in the LBL HIF ion source. Hewett, D.W. 
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(Lawrence Livermore National Lab., CA (USA)); Rutkowski, H.L. 
Lawrence Livermore National Lab., CA (USA); Lawrence Berkeley 
Lab., CA (USA). [1990]. 10p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-48 ;AC03-76SF00098. 
(CONF-901219-12: International symposium on heavy ion inertial 
fusion, Monterey, CA (USA), 3-6 Dec 1990). Order Number 
DE91011209. Source: OSTI; NTIS; INIS; GPO Dep. 

A new way to characterize the performance of the LBL HIF ion 
source has been found. in the LBL source, ions are drawn from an 
arc-generated plasma reservoir in which the electrons are confined 
by a negative-biased “switch” mesh. Stagnation of the plasma is 
prevented by absorption of the excess ion flow on this mesh. The 
ion beam is generated by an external negative voltage that pro- 
vides Child-Langmuir extraction of the ions through the switch 
mesh. We elucidate the physics requirements of the source and 
deduce switch mesh parameters needed for successful operation. 
2 refs., 2 figs. 


19315 (UCRL-JC—105058) Heavy ion induction linacs for 
tusion. Bangerter, R.O. (Lawrence Berkeley Lab., CA (USA)); Ho, 
D.D-M. Lawrence Livermore National Lab., CA (USA); Lawrence 
Berkeley Lab., CA (USA). Sep 1990. 15p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48 ;AC03- 
76SF00098. (CONF-9009123-72: 1990 Linear accelerator 
conference, Albuquerque, NM (USA), 9-14 Sep 1990). Order Num- 
ber DE91011922. Source: OSTI; NTIS; GPO Dep. 

In 1976 Denis Keefe proposed the heavy ion induction linac as a 
driver for inertial confinement fusion (ICF) power plants. Subse- 
quent research has established that heavy ion fusion (HIF) is 
potentially an attractive energy source and has identified the issues 
that must be resolved to make HIF a reality. The principal acceler- 
ator issues are achieving adequately low transverse and 
longitudinal emittance and acceptable cost. Results from the single 
and multiple beam experiments at LBL on transverse emittance are 
encouraging. A predicted high-current longitudinal instability that 
can affect longitudinal emittance is currently being studied. This 
paper presents an overview of economics and ICF target require- 
ments and their relationship to accelerator design. It also presents 
a summary of the status of heavy ion induction linac research. It 
concludes with a discussion of research plans. including plans for 
the proposed Induction Linac Systems Experiments (ILSE). 9 refs., 
4 figs. 


19316 (UCRL-JC—105102) HYLIFE-II inertial confinement: 
Fusion power plant design. Moir, R.W. Lawrence Livermore Na- 
tional Lab., CA (USA). 14 Dec 1990. 26p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
901219-14: International symposium on heavy ion inertial fusion, 
Monterey, CA (USA), 3-6 Dec 1990). Order Number DE91012089. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The HYLIFE-2 inertial fusion power plant design study uses a 
liquid fall, in the form of jets to protect the first structural wall from 
neutron damage, x rays, and blast to provide a 30-y lifetime. 
HYLIFE-1 used liquid lithium. HYLIFE 2 avoids the fire hazard of 
lithium by using a molten salt composed of fluorine, lithium, and 
beryllium (LisBeF,) called Flibe. Access for heavy-ion beams is 
provided. Calculations for assumed heavy-ion beam performance 
show a nominal gain of 70 at 5 MJ producing 350 MJ, about 5.2 
times less yield than the 1.8 GJ from a driver energy of 4.5 MJ 
with gain of 490 for HYLIFE-1. The nominal 1 GWe of power can 
be maintained by increasing the repetition rate by a factor of about 
5.2, from 1.5 to 8 Hz. A higher repetition rate requires faster re- 
establishment of the jets after a shot, which can be accomplished 
in part by decreasing the jet fall height and increasing the jet flow 
velocity. Multiple chambers may be required. In addition, although 
not considered for HYLIFE-1, there is undoubtedly liquid splash 
that must be forcibly cleared because gravity is too slow, especially 
at high repetition rates. Splash removal can be accomplished by 
either pulsed or oscillating jet flows. The cost of electricity is esti- 
mated to be 0.09 $/kW-h in constant 1988 dollars, about twice that 
of future coal and light water reactor nuclear power. The driver 
beam cost is about one-half the total cost. 16 refs., 6 figs., 2 tabs. 


19317 (UCRL-JC-105107) Determination of SBS induced 
damage limits in large fused silica optics tor intense, time 
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varying laser pulses. Kyrazis, D.T.; Weiland, T.L. Lawrence Liver- 
more National Lab., CA (USA). 19 Oct 1991. 22p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-9010287-8: 22. Boulder damage symposium, Boulder, CO 
(USA), 25-26 Oct 1990). Order Number DE91012080. Source: 
OSTI; NTIS; GPO Dep. 

The propagation of intense 3rd harmonic light (0.351 um) through 
large optical components of the Nova laser results in fracture dam- 
age of the center of the component. This damage is caused by an 
intense acoustical wave brought to focus in the center by reflecting 
off the circular edge of the optic. The source of this wave is light 
generated by transverse stimulated Brillouin scattering (SBS). By 
taking into account the transient gain characteristics of the SBS, we 
can correctly predict the pulse energy that would cause damage for 
any time variation in intensity in the pump beam, and predict the 
relative intensity of the Brillouin light. Our model is based on the 
transient behavior of a first order linear system. 6 refs., 11 figs. 


19318 (UCRL-JC—105610) Physics issues in the design of 
a recirculating induction accelerator for heavy ion fusion. 
Barnard, J.J.; Newton, M.A.; Reginato, L.L.; Sharp, W.M.; Yu, S.S. 
Lawrence Livermore National Lab., CA (USA). 15 Apr 1991. 9p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. (CONF-9104210-3: International Atomic Energy 
Agency (IAEA) technical committee meeting on drivers for inertial 
confinement fusion (ICF), Osaka (Japan), 15-19 Apr 1991). Order 


, Number DE91011932. Source: OSTI; NTIS; INIS; GPO Dep. 


A substantial savings in size and cost over a linear machine may 
be achieved in an induction accelerator in which a heavy ion beam 
makes many (< ~ 50) passes through one or more circular induc- 
tion accelerators. We examine how the requirement of high beam 
quality and the requirement of pulse simultaneity at the target con- 
strain the design of such an accelerator. Some of the issues that 
we have considered include beam interactions with residual gas, 
beam-beam charge exchange, emittance growth around bends, 
and beam instabilities. We show some of the interplay between 
maximization of beam quality and recirculator efficiency, and the 
minimization of recirculator cost, in arriving at a recirculator design. 
9 refs., 1 fig. 


19319 (UCRL-JC—105734) The Nova Upgrade Facility. Low- 
dermilk, W.H.; Campbell, E.M.; Campbell, J.H.; Hunt, J.T.; Murray, 
J.R.; Powell, H.T.; Smith, R.L.; Storm, E.; Tobin, M.T.; Trenholme, 
J.B. Lawrence Livermore National Lab., CA (USA). 4 Apr 1991. 
16p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. (CONF-9104210—4: International Atomic Energy 
Agency (IAEA) technical committee meeting on drivers for inertial 
confinement fusion (ICF), Osaka (Japan), 15-19 Apr 1991). Order 
Number DE91011969. Source: OSTI; NTIS; GPO Dep. 

The Nova Upgrade Facility is being designed to achieve ICF ig- 
nition and gain. A baseline design of the laser and experimental 
facilities has been completed, and a development plan, which in- 
cludes a fully integrated laser demonstration, has been formulated. 
With adequate funding, the activities in this plan could be com- 
pleted by late 1993. Construction of the Nova Upgrade beginning 
at that time would allow the achievement of ICF ignition before the 
end of the decade. 


19320 (UCRL-JC—105828) The next ICF facilities. Hogan, 
W.J. Lawrence Livermore National Lab., CA (USA). 20 Dec 1990. 
27p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. (CONF-901007-66: 9. topical meeting on tech- 
nology of fusion energy, Oak Brook, IL (USA), 7-11 Oct 1990). 
Order Number DE91011203. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Recent NAS and FPAC reviews of the ICF Program contain rec- 
ommendations that, if implemented, will greatly impact the ICF 
Program. Target physics studies and experiments have indicated 
that ignition and gain may be achieved with 1.5 to 2.0 MJ of driver 
energy. It has, therefore, been recommended that the Nova facility 
be upgraded to this energy and undertake ignition experiments by 
the end of the decade. A specific set of target physics, driver 
development, and target fabrication milestones have been recom- 
mended leading to this facility and to the ignition experiments. 
Similar recommendations were made concerning the OMEGA Up- 
grade, the Nike laser, heavy ion reactor driver development and 





IFE reactor technology. Carrying out these recommendations suc- 
cessfully would lead to major ICF decisions about an LMF for 
military applications and an ETF for energy applications about the 
year 2000. 7 refs., 9 figs. 


19321 (UCRL-JC—105831) Progress on ignition physics for 
ICF and plans for a Nova upgrade to demonstrate ignition and 
propagating burn by the year 2000. Lindi, J.D. Lawrence Liver- 
more National Lab., CA (USA). 19 Dec 1990. 16p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-9009337-3: International Dawson symposium on the 
physics of plasma, Los Angeles, CA (USA), 24-25 Sep 1990). Or- 
der Number DE91011204. Source: OSTI; NTIS; GPO Dep. 

This report discusses progress in ignition physics for ICF and 
plans for a Nova upgrade to demonstrate ignition and propagating 
burn by the year 2000. [LSP] 


19322 (UCRL-JC—105910) Absorption measurements of ra- 
diatively heated low-Z materials. Hammel, B.A.; Kania, D.R.; 
Seely, J.F.; Doyas, R.; Lee, R.W.; Igelsias, C.A. Lawrence Liver- 
more National Lab., CA (USA). 7 Jan 1990. 13p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-9010298-8: International workshop on radiative properties 
of hot dense matter, Sarasota, FL (USA), 22-26 Oct 1990). Order 
Number DE91011182. Source: OSTI; NTIS; GPO Dep. 

We are studying the opacity of radiatively heated low-Z foils (Z = 
5-7) in the spectral region of their K-edges (~200-500 eV), with 
the eventual goal of investigating radiative transfer in non-LTE plas- 
mas. In these experiments one arm of the Nova laser (4.2 kJ of 
0.53 um light in a 1-ns pulse) is incident on a Au burn-through foil 
(0.25 um thick), producing a soft x-ray source that radiatively heats 
a low-Z sample. The sample is ~1 um thick and is placed in close 
proximity to the Au foil. Absorption spectra are obtained by either 
viewing the soft x-rays from the Au foil passing through the sample, 
or by using a second arm of the NOVA laser to create an indepen- 
dent x-ray backlighter pulse from a separate Au foil at a specific 
time. High resolution spectral measurements (AA > 3000) are 
obtained with a 3-m Rowland circle instrument; data are recorded 


on Kodak 101-05 photographic plate. Preliminary comparisons with 
a low-Z opacity code, OPAL, are presented. 4 refs., 9 figs. 


19323 (UCRL-JC—106065) Sub 100 psec x-ray gating cam- 
eras for ICF Imaging applications. Kilkenny, J.D. (Rochester 
Univ., NY (USA). Lab. for Laser Energetics); Bell, P.M.; Hammel, 
B.A.; Hanks, R.; Landen, O.; McEwan, T.; Montgomery, D.S.; 
Turner, R.E.; Wiedwald, J.D.; Bradley, D.K. Lawrence Livermore 
National Lab., CA (USA). 20 Aug 1990. 21p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-9009248-6: 19. international congress on high speed pho- 
tography and photonics, Cambridge (UK), 16-22 Sep 1990). Order 
Number DE91011202. Source: OSTI; NTIS; GPO Dep. 

In this paper we report on several of the technical advances 
made at LLNL in the gating of MCP x-ray detectors over the past 
two years, and show typical results obtained from implosions. The 
essential features of a gated microchannelplate (MCP) detector are 
discussed in this paper. A pulsed voltage (typically 1 kV, 100 psec) 
is applied across a MCP. The voltage is applied by gold conduct- 
ing layers on the MCP, which form a microstrip line with the glass 
of the MCP. The voltage is applied by gold conducting layers on 
the MCP, which form a microstrip line with the glass of the MCP 
being the dielectric. While the voltage is applied the photo elec- 
trons resulting from x-ray photons incident on the coated surface of 
the MCP are amplified with typically 10° gain. Because the gain is 
non-linear with the applied voltage, (subject to consideration on the 
electron transit line in the MCP, Section IV) there can be narrowing 
of the “optical” gate with respect to the electrical gate. This relaxes 
the pulse voltage requirement for the MCP, to FWHM ~100 psec, 
and voltages of typically 1 kV into typically 25W. In Section Il we 
discuss the novel approach we use for the generation of the elec- 
trical pulses required for the gated MCP cameras. The spatial 
resolution and the factors affecting it are described in Section Ill. 
We discuss the temporal resolution of the MCP detectors in Sec- 
tion IV, and in Section V we discuss the contiguration of microstrip 
coating on MCP detectors we have used and some typical results 
from laser driven implosions. Off line tests showing ultra font gating 
are described in Section VI. 
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19324 (UCRL-JC—106492) Physics of ignition for ICF cap- 
sules. Lindi, J.D. Lawrence Livermore National Lab., CA (USA). 13 
Mar 1989. 25p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-880928-7: Course and 
workshop on inertial confinement fusion, Varenna (Italy), 6-16 Sep 
1988). Order Number DE91011206. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The implosion of an ICF capsule must accomplish both compres- 
sion of the main fuel to several hundred grams per cubic centimeter 
and heating and compression of the central region of the fuel to ig- 
nition. This report discusses the physics of these conditions. 


19325 (UCRL-JC—106493) Introduction to the physics of 
ICF capsules. Lindi, J.D. Lawrence Livermore National Lab., CA 
(USA). 13 Mar 1989. 23p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-48. (CONF-880928-6: Course 
and workshop on inertial confinement fusion, Varenna (Italy), 6-16 
Sep 1988). Order Number DE91011207. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Inertial Confinement Fusion is an approach to fusion which relies 
on the inertia of the fuel mass to provide confinement. To achieve 
conditions under which this confinement is sufficient for efficient 
thermonuclear burn, high gain ICF targets designed to be imploded 
directly by laser light. These capsules are generally a spherical 
shell which is filled with low density DT gas. The shell is composed 
of an outer region which forms the ablator and an inner region of 
frozen or liquid DT which forms the main fuel. Energy from the 
driver is delivered to the ablator which heats up and expands. As 
the ablator expands and blows outward, the rest of the shell is 
forced inward to conserve momentum. In this implosion process, 
several features are important. We define the in-flight-aspect-ratio 
(IFAR) as the ratio of the shell radius R as it implodes to its thick- 
ness AR. Hydrodynamic instabilities during the implosion impose 
limits on this ratio which results in a minimum pressure require- 
ment of about 100 Mbar. The convergence ratio is defined as the 
ratio of the initial outer radius of the ablator to the final compressed 
radius of the hot spot. This hot spot is the central region of the 
compressed fuel which is required to ignite the main fuel in high 
gain designs. Typical convergence ratios are 30-40. To maintain a 
nearly spherical shape during the implosion, when convergence 
ratios are this large, the flux delivered to the capsule must be uni- 
form to a few percent. The remainder of this paper discusses the 
conditions necessary to achieve thermonuclear ignition in these 
ICF capsules. 


19326 (UCRL-JC—106507) Optical and thermal energy dis- 
charge from tritiated solid hydrogen. Magnotta, F.; Mapoles, 
E.R.; Collins, G.W.; Souers, P.C. Lawrence Livermore National 
Lab., CA (USA). 2 Apr 1991. 9p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. (CONF- 
9102109-1: Air Force high energy density materials contractors 
conference, Albuquerque, NM (USA), 24-27 Feb 1991). Order 
Number DE91011188. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors are investigating mechanisms of energy storage and 
release in tritiated solid hydrogens, by a variety of techniques in- 
cluding ESR, NMR and thermal and optical emission. The nuclear 
decay of a triton in solid hydrogen initiates the conversion of nu- 
clear energy into stored chernical energy by producing unpaired 
hydrogen atoms which are trapped within the molecular lattice. The 
ability to store large quantities of atoms in this manner has been 
demonstrated and can serve as a basis for new forms of high en- 
ergy density materials. This paper presents preliminary results of a 
study of the optical emission from solid hydrogen containing tritium 
over the visible and near infrared (NIR) spectral regions. Specifi- 
cally, they have studied optical emission from DT and T2 using 
CCD, silicon diode and germanium diode arrays. 8 refs., 6 figs. 


19327 (UCRL-JC—106652) Planar indirect-drive Rayleigh- 
Taylor experiments on Nova. Remington, B.A.; Hann, S.W.; 
Glendinning, S.G.; Kilkenny, J.D.; Wallace, R.J. Lawrence Liver- 
more National Lab., CA (USA). 9 Apr 1991. 32p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
(CONF-9104241-1: 21. annual anomalous absorption conference, 
Banff (Canada), 15-19 Apr 1991). Order Number DE91011967. 
Source: OSTI; NTIS; GPO Dep. 
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A critical issue for laser-driven fusion is the extent to which sur- 
face perturbations grow during acceleration in high-gain implosion 
designs. To address this issue, we have initiated an experimental 
and theoretical effort at the Nova Laser Facility to study perturba- 
tion growth due to the Rayleigh-Taylor instability on planar foils 
accelerated radiatively by a shaped drive. We have measured the 
growth of single-mode sinusoidal perturbations in a set of experi- 
ments that varied separately the perturbation amplitude, 
wavelength, and foil thickness. To investigate mode coupling, we 
have accelerated foils with two modes (wavelengths 2, 2 = 50 um, 
75 ym) superposed on the surface. As a first attempt at determin- 
ing the effect of a “broad spectrum” of modes, we have recently 
accelerated foils whose surface perturbation is the superposition of 
eight modes (A;__s = 22.5-180 yum) with random amplitudes. Our 
experimental results and comparisons with 2-dimensional computer 
simulations will be presented. 23 figs. 


19328 (UCRL-JC—106926) Development of a subpicosec- 
ond, tunable LICAF (Cr:LiCaAIF,) laser. Perry, M.D.; Patterson, 
F.G. Lawrence Livermore National Lab., CA (USA). 28 Mar 1991. 
8p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
W-7405-ENG-48. (CONF-910595-9: CLEO '91: conference on 
lasers and electro-optics, Baltimore, MD (USA), 12-17 May 1991). 
Order Number DE91012082. Source: OSTI; NTIS; GPO Dep. 

A new solid-state laser material, Cr:LiCaAlF, (Li:CAF), devel- 
oped originally for the Inertial Confinement Fusion program, holds 
great promise as a broad bandwidth exhibits a combination of 
properties (a broad emission spectrum, long-lifetime of the upper 
lasing level, low thermal lensing, and low excited state absorption) 
which make this a unique source for tunable and/or short-pulse 
lasers. We propose to demonstrate the full potential of LICAF as a 
tunable, short pulse laser source by developing a high repetition 
rate, 100 GW, 100 femtosecond LICAF laser. 8 refs. 


19329 (UCRL-LR-106736) Nova Upgrade—A proposed ICF 
facility to demonstrate ignition and gain by the year 2000: 
LLNL ICF Program. Lawrence Livermore National Lab., CA (USA). 
Mar 1991. 21p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. Order Number DE91011505. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report contains the following information of.the Nova Up- 
grade Facility: mission statement: project role in national ICF 
strategy; target design; Nova Upgrade laser; Nova Upgrade experi- 
ment area; target fabrication; conventional facilities; and 
management, cost, and schedule. 


19330 (UCRL-LR-106874) Nova Upgrade facility for igni- 
tion and gain. Lawrence Livermore National Lab., CA (USA). Mar 
1991. 6p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. Order Number DE91011506. Source: 
OSTI: NTIS (US Sales Only); GPO Dep. 

This report discusses the use of Nova Upgrade Facility for igni- 
tion of thermonuclear reactions. 


99 GENERAL AND MISCELLANEOUS 


19331 (Zfl-Mitt-145) Zfi reports no. 145. Akademie der Wis- 
senschatten, Leipzig (Germany, F.R.). Zentralinstitut fuer Isotopen- 
und Strahlenforschung. May 1989. 127p. (In German). Order Num- 
ber DE91782097. Source: OST1; NTIS (US Sales Only); INIS. 

The report contains 7 different contributions, of which 5 were 
analysed and prepared for retrieval from the database. The follow- 
ing subjects are dealt with: (1) Spectrophotometric determination of 
ruthenium in fission product mixtures; (2) recovery of rhenium from 
sintered metals; (3) studies of the separation of cesium from am- 
monium molybdophosphate loaded with cesium; (4) comparison of 
two simplified inspection geometries for technical diagnostics with 
gamma radiation; (5) first results on testing a wavelength disper- 
sive X-ray spectrometer at a particle accelerator. (BBR). 


9901 Management 


Refer also to citation(s) 16240, 16400, 16409, 17129, 17176, 
17189, 17195, 17197, 18586, 18927, 19347 
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19332 (CONF-910155—Absts.) Improving ADP quality and 
productivity. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1991]. 
42p. Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC07-761D01570. From Association for Energy Systems Opera- 
tions and Programming (AESOP) conference on improving ADP 
quality and productivity; Las Vegas, NV (USA); 16-18 Jan 1991. 
Order Number DE91010049. Source: OSTI; NTIS; GPO Dep. 

A brief synopsis of each speakers comments at each session of 
the conference is included. Subjects covered are specific cases of 
organizational experiences in computer management. Topics 
addressed include the following: Quality management in a Profes- 
sional Services Group. Computer security incident management. 
Implementation of a quality improvement plan with an examination 
of metrics. Management of maintenance activities. Measuring soft- 
ware quality. Improving productivity and quality through automated 
systems and networking. Use of personal computers. Distributed 
processing systems. Computer graphics for scientific uses. 
Management of information and data base systems. Artificial intelli- 
gence in computer programming. (JF) 


19333 (DOE/EH-0184) Organizational Cultural Assessment 
of the Energy Technology Engineering Center. USDOE, Wash- 
ington, DC (USA). Apr 1991. 62p. Sponsored by USDOE, 
Washington, DC (USA). Order Number DE91012101. Source: 
OSTI; NTIS; GPO Dep. 

An Organizational Cultural Assessment (OCA) was performed at 
the Energy Technology Engineering Center (ETEC) by administer- 
ing an Organizational Culture Survey (OCS) that queried 
employees on the subjects of organizational culture, various as- 
pects of communication, employee commitment to ETEC, work 
group cohesion, coordination of work, environmental, safety and 
health concerns, hazardous nature of work, and overall job satis- 
faction. A description of each of the scales used to assess these 
subjects is discussed below. The primary purpose of administering 
the survey was to attempt to measure, in a more quantitative and 
objective way the notion of “organizational culture,” that is, the val- 
ues, attitudes, and beliefs of the individuals working within the 
organization. In particular, those aspects of the working environ- 
ment which are believed to be important influences on the 
operations of a facility and on the safety issues relevant to the or- 
ganization were assessed. This document describes the results of 
this survey. 9 refs., 22 figs., 7 tabs. 


19334 (INIS-mf-12184) Karlsruhe Nuclear Research Center. 
Research and development program 1991. As of November 28, 
1990. Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). 
1990 473p. (In German). Order Number DE91768917. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The R and D activities of the KfK are classified in 8 main re- 
search activities: (1) project nuclear fusion; (2) project pollutant 
mitigation in the environment; (3) solid state and materials research; 
(4) nuclear and elementary particle physics; (5) microtechnics e.g. 
X-ray lithography; (6) materials handling; (7) project nuclear safety 
research; (8) radioactive waste management. (orig.). 


19335 (INIS-mf-12812, pp. 9) Global review of radiation 
chemistry. Sangster, David (Australian Nuclear Science and Tech- 
nology Organisation, Lucas Heights (Australia)); Copper, Ronak.. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights 
(Australia). [1990]. 57p. (CONF-9011194—: 15. AINSE radiation 
chemistry conference, Lucas Heights (Australia), 5 Nov 1990). In 
15th AINSE radiation chemistry conference, 5-7 November, 1990: 
conference handbook (programme, abstracts and general informa- 
tion). Order Number DE91626909. Source: OSTI; NTIS (US Sales 
Only); INIS. 
Abstract only. RADIATION CHEMISTRY/reviews; REVIEWS 


19336 (JAERI-M-90-149) Reactor engineering department 
annual report: April 1, 1989 - March 31, 1990. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Sep 1990. 343p. Order 
Number DE91772174. Source: OSTI; NTIS (US Sales Only); INIS. 

This report summarizes the research and development activities 
in the Department of Reactor Engineering during the fiscal year of 
1989 (April 1, 1989 - March 31, 1990). One of major Department's 
programs is the assessment of the high conversion light water re- 
actor and the design activities of advanced reactor system. 





Development of a high energy proton linear accelerator for the nu- 
clear engineering including is also TRU incineration promoted. 
Other major tasks of the Department are various basic researches 
on nuclear data and group constants, theoretical methods and 
code development, on reactor physics experiments and analyses, 
fusion neutronics, radiation shielding, reactor instrumentation, reac- 
tor controVdiagnosis, thermohydraulics, technology assessment of 
nuclear energy and technology developments related to the reactor 
physics facilities. The cooperative works to JAERI's major projects 
such as the high temperature gas cooled reactor or the fusion 
reactor and to PNC’s fast reactor project also progressed. The ac- 
tivities of the Research Committee on Reactor Physics are also 
summarized. (author). 


19337 (KAERI/RR-819/89) The development of NPP opera- 
tional safety training courses (Ill). Lee, Chang Kun (Korea 
Advanced Energy Research Inst., Daeduk (Republic of Korea)); 
Lee, Duck Sun; Lee, Won Koo. Korea Atomic Energy Research 
Inst., Daeduk (Republic of Korea). Jan 1990. 143p. (in Korean). 
Order Number DE91630972. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Simulation of power reactor operation was conducted on the ba- 
sis of computer log data of sixth cycle of Kori unit 1. One set of 
simulations was done through Studsvik-KAERI made compact nu- 
clear smulator and another set by using characteristic curves on an 
IBM-type personal computer. Through this simulation works, neces- 
sity of boration was clarified in the case of decreasing power level 
to 5 % - 20 % by manipulating control rod D while observing 
changes in the axial off set. Some of the simulations on the com- 
pact nuclear simulator were to compute the waiting time for power 
changes from the changes of boron concentration after boration. 
For example, the waiting time were computed to the about 15 min- 
utes when 10 liter of 4 % boron was added to the coolant at the 
time of MOL. (author). 


19338 (KURRI-TR-337) Summary report of activities under 
visiting research program in Research Reactor Institute, Kyoto 
University, second half of 1989. Kyoto Univ., Kumatori, Osaka 
(Japan). Research Reactor Inst. Jul 1990. 96p. (in Japanese). Or- 
der Number DE91772305. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Technical Report is published on occasion by summarizing 
in the form of prompt report the data required at the time of re- 
search and experiment, such as the results of the functional test 
on various experimental facilities, the test results for the articles 
made for trial, the state of radiation control and waste treatment, 
the reports of study meetings and so on, or the remarkable results 
and new methods obtained in research, the discussion on other 
papers and reports and others in the Research ‘Reactor Institute, 
Kyoto University. In this report, the gists of 69 studies carried out 
by using the Research Reactor and 15 studies by using the Kyoto 
University Critical Assembly are collected. Adoption number, classi- 
fication, title, the names of reporters and gist are given for each 
report. (K.I.). 


19339 (SAND-—91-0270C) Progress in informal information 
management: The Central Technical File. Pasterczyk, C.E. San- 
dia National Labs., Albuquerque, NM (USA). [1991]. 6p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract AC04- 
76DP00789. (CONF-9105153—1: Infotech '91, Oak Ridge, TN 
(USA), 22-23 May 1991). Order Number DE91010863. Source: 
OSTI; NTIS; GPO Dep. 

One objective of the Sandia Technical Library is “to improve the 
management of unpublished, informal information to respond 
to- - information needs and requirements.” The Central Technical 
File (CTF) is an archive of informal documents in Sandia National 
Laboratories technical programs which has been maintained by the 
Technical Library since 1952. CTF serves as a corporate memory 
for the Laboratories. This paper will describe the progress made in 
the last year to help CTF better meet Library objectives. 3 refs. 
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16937, 16973, 16997, 17122, 17126, 17132, 17134, 17137, 17208, 
17222, 17224, 17247, 17249, 17560, 17695, 17701, 17842, 17847, 
17984, 18002, 18006, 18008, 18009, 18016, 18025, 18034, 18038, 
18039, 18041, 18052, 18056, 18057, 18143, 18144, 18175, 18182, 
18183, 18184, 18200, 18207, 18223, 18224, 18225, 18250, 18271, 
18281, 18301, 18335, 18336, 18351, 18355, 18364, 18368, 18402, 
18410, 18577, 18590, 18597, 18825, 18829, 18927, 18930, 18934, 
18948, 18978, 18980, 18982, 18983, 18985, 18986, 18987, 18988, 
18989, 18990, 18991, 18992, 18993, 19068, 19069, 19136, 19148, 
19150, 19226, 19276, 19280, 19332, 19400, 19402 


19340 (ANL-89/36) OTTER experiments pertinent to CADE- 
10. Wos, L. (Argonne National Lab., IL (USA)); Winker, S.; 
McCune, W.; Overbeek, R.; Lusk, E.; Stevens, R.; Butler, R. 
Argonne National Lab., IL (USA); University of North Florida, Jack- 
sonville, FL (USA). Feb 1991. 85p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-31109-ENG-38. Order 
Number DE91012303. Source: OSTI; NTIS; GPO Dep. 

This Argonne report serves as a companion to our CADE-10 pa- 
per. To fulfill promises made in that paper, we include here detailed 
proofs in clause notation, input files compatible with OTTER, and 
explanations for our choice of approach. We also include certain of 
the original and unpublished proofs (of Winker) that answered four 
open questions, two in equivalent calculus and two in the R- 
calculus. The organization parallels that of our CADE-10 paper. 34 
refs. 


19341 (ANL-91/14-Pt.1) kxp and kxpl: A busy man’s La- 
TeX: Part 1, An overview. Kwong, Man Kam. Argonne National 
Lab., IL (USA). Mar 1991. 46p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract W-31109-ENG-38. Order Number 
DE91011050. Source: OSTI; NTIS; GPO Dep. 

This report introduces the following programs: kxp: a time- 
saving LaTeX preprocessor, kxpl: kxp plus latex, kxh: a help 
facility for kxp and LaTex, ptex: a program for printing a LaTeX 
document, and pptex: a program for printing parts of a LaTeX doc- 
ument. More detailed descriptions will be given in Part 2: A 
Reference Manual. The appendix gives instructions on how to use 
Argonne’s Mathematics and Computer Science Division letterhead 
and intralaboratory memo L’T_X styles. 


19342 (ANL/CP-—72304) Exploiting parallelism in automatic 
difterentiation. Bischof, C.; Griewank, A.; Juedes, D. Argonne Na- 
tional Lab., IL (USA). [1991]. 14p. Sponsored by USDOE, 
Washington, DC (USA); National Science Foundation, Washington, 
DC (USA). DOE Contract W-31109-ENG-38. (CONF-9106163—1: 
5. international Association for Computing Machinery conference 
on supercomputing, Cologne (Germany, F.R.), 17-21 Jun 1991). 
Order Number DE91011841. Source: OSTI; NTIS; GPO Dep. 

The numerical methods employed in the solution of many scien- 
tific computing problems require the computation of first or second 
order derivatives of a function f:R° — R™. We present an ap- 
proach that, given a serial C program for the computation of f(x), 
derives a parallel execution schedule for the computation of f and 
its derivatives in a completely automatic fashion. This is achieved 
by overloading the computation of f(x) in C++ to obtain a trace of 
the computations to be performed and then transforming this trace 
into a data flow graph for the computation of f(x). In addition to the 
computation f(x), this graph also allows us to exactly and inexpen- 
sively compute derivates of f by the repeated use of the chain rule. 
Parallelism is exploited in two ways: Rows or Columns of deriva- 
tive matrices can be computed by independent passes through the 
computational graph, and parallelism within the processing of this 
computational graph can be exploited by processing independent 
subgraphs concurrently. We present experimental results that show 
that good performance on shared-memory machines can be ob- 
tained by using a graph interpreter approach. We then present 
some ideas that are currently under aevelopment for regulating 
computational granularity, and to allow for the derivation of a com- 
piled program for the parallel computation of f and its derivatives, 
using the PCN (Parallel Composition Notation) parallel language 
environment. 28 refs., 5 figs. 


19343 (ANL/CP-72305) Extrapolation-based boundary ele 
ment quadrature. Lyness, J.N. Argonne National Lab., IL (USA). 
[1990]. 10p. Sponsored by USDOE, Washington, DC (USA). DOE 
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Contract W-31109-ENG-38. (CONF-9006335—1: Numerical meth- 
ods in applied science and industry, Torino (Italy), 18-21 Jun 1990). 
Order Number DE91011175. Source: OSTI; NTIS; GPO Dep. 

The classical Euler Maclaurin summation formula expresses the 
discretization error made by the trapezoidal rule approximation to a 
finite integral as an asymptotic expansion in the mesh ratio. As 
such, it plays a significant role in the theory of numerical quadra- 
ture. In particular, it forms the basis for Richardson’s deferred 
approach to the limit, also known as Romberg integration and as 
quadrature by extrapolation. In this review, we draw attention to 
some more recent theory, based on the Euler Maclaurin summa- 
tion formula (or expansion). During the past 25 years, this theory 
has undergone significant development. Briefly, the expansion has 
been systematized to embrace all quadrature rules. It has been 
generalized to the N-dimensional cube and to the N-dimensional 
simplex. Moreover, a significant generalization has been made to 
cover functions having algebraic and logarithmic singularities at 
vertices. In this article we discuss some of these developments in 
the context of their possible use to analyze finite elements. In gen- 
eral, no proofs are provided, but references are given. 33 refs. 


19344 (ANL/CP-72796) High-speed MLS databases using 
the datacycle architecture. Russell, L. Argonne National Lab., IL 
(USA). [1990]. 8p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-31109-ENG-38. (CONF-9006336—1: 3. Rome air 
Development Center workshop on multilevel secure databases, 
Castile, NY (USA), 5-7 Jun 1990). Order Number DE91011172. 
Source: OSTI; NTIS; GPO Dep. 

Although previous research has looked at the problem of provid- 
ing MLS database service as an extension of software services, 
this is not the only system solution. Due to technological advances 
in fiber optics technology and VLSI circuitry, the problem can be 
modeled another way, as a network service problem. This is possi- 
ble because of the development of the datacycle architecture by 
Belicore Research. In this report, Section 2 describes the concepts 
of the architecture. Section 3 describes extensions that need to be 
made to provide secure communication, and Section 4 looks at the 
general issues raised by this radical new approach. 


19345 (ANL/PP-66473) Algorithms for minimization sub- 
ject to bounds. Wright, S.J. (North Carolina State Univ., Raleigh, 
NC (USA). Dept. of Mathematics). Argonne National Lab., IL 
(USA). 4 Nov 1988. 40p. Sponsored by Department of Defense, 
Washington, DC (USA); USDOE, Washington, DC (USA); National 
Science Foundation, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Grant ASC-8714009;Grant DMS-8619903:Grant 
AFOSR-ISSA-87-0092. Order Number DE91011112. Source: 
OSTI; NTIS; GPO Dep. 

We describe algorithms for minimization of functions of many 
variables subject to bounds on those variables. The main algorithm 
uses a trust region strategy for minimizing the corresponding exact 
£,-penalty function. The subproblem contains component-wise non- 
smooth terms, and is solved using a method similar to two-metric 
gradient projection methods for constrained optimization. This algo- 
rithm is compared to others which (1) minimize the £,-penalty 
function directly without using trust regions, (2) use two-metric gra- 
dient projection with line search, and (3) apply a trust region 
method and take the constraints into account explicitly. It is found 
that the trust-region methods tend to require fewer function and 
gradient evaluations, at the cost of increased matrix manipulation 
during each (outer) iteration. 14 refs., 6 tabs. 


19346 (ANL/PP-—66801) A derivative-free Herative method 
for locating the hand position of a robot manipulator. Chu, 
M.T. Argonne National Lab., IL (USA). Dec 1988. 20p. Sponsored 
by USDOE, Washington, DC (USA). DOE Contract W-31109-ENG- 
38. Order Number DE91011114. Source: OSTI; NTIS; GPO Dep. 
In attempting to minimize the distance between the hand of a 
manipulator and the position of a goal, a numerical method that 
alternately adjusts the configuration of one joint at a time is pro- 
posed. The adjustment for either a revolute joint or a prismatic joint 
can be made effectively without derivative evaluation. This method 
can be applied to any manipulator of any number of joints with ar- 
bitrary geometry. Global convergence is expected in general. 
Empirical results seem to suggest that the rate of convergence is 
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linear and that for redundant manipulators the error constants are 
fairly small. 17 refs., 5 figs., 3 tabs. 


19347 (ANL/TM-487) CTD Writing and Editing Standards. 
Caruthers, C.M. Argonne National Lab., IL (USA). Mar 1991. 72p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
31109-ENG-38. Order Number DE91010327. Source: OSTI; NTIS; 
GPO Dep. 

The Computer and Telecommunication Division (CTD) recog- 
nizes that the communication of clear, accurate, reasonably 
complete information is essential to the success of its Laboratory 
mission. CTD therefore encourages all Division personnel to ad- 
here to the principles of good writing and to the standards for 
grammar, usage, style, formats, and publication procedures that 
are described in CTD Writing and Editing Standards. We encour- 
age CTD personnel to read CTD Writing and Editing Standards 
and to use it continually as a desktop reference. It will help CTD 
writers to produce better documents consistent with CTD standards 
in less time. Applying the principles specified in this document on 
how to write and organize technical information will speed up the 
editing, review, and revision processes. CTD Writing and Editing 
Standards complements the Argonne National Laboratory Technical 
Publications Guide, which serves as the basic Argonne documen- 
tation reference on issues concerning DOE orders and guidelines, 
NRC directives, and other sponsor requirements. However, this 
Laboratory-wide document does not address matters of grammar 
or style. Documents recommended in CTD Writing and Editing 
Standards are usually available for purchase at the Document Dis- 
tribution Counter (Building 221, Room A-134) or through the mail 
(by calling extension 2-5405 and ordering copies). 


19348 (CONF-910771—1) The Lanczos algorithm for the 
generalized symmetric eigenproblem on shared-memory archi- 
tectures. Jones, M.T.; Patrick, M.L. Argonne National Lab., IL 
(USA). Sep 1990. 12p. Sponsored by USDOE, Washington, DC 
(USA); National Aeronautics and Space Administration, Washing- 
ton, DC (USA). DOE Contract W-31109-ENG-38. Contract 
NAS1-18107;Contract NAS1-18605;Contract NAG-1-466. From 13. 
IMACS world congress on computation and applied mathematics; 
Dublin (ireland); 22-26 Jul 1991. Order Number DE91006044. 
Source: OST!; NTIS; GPO Dep. 

The generalized eigenvalue problem, Kx = AMx, is of significant 
practical importance, for example, in structural engineering where it 
arises as the vibration and buckling problems. The paper describes 
the implementation of a solver based on the Lanczos algorithm, 
LANZ, on two shared-memory architectures, the CRAY Y-MP and 
Encore Multimax. Issues arising from implementing linear algebra 
operations on a multivector processor are examined. Portability be- 
tween a multivector processor and a simple multiprocessor is 
discussed. A model is developed and used to predict the perfor- 
mance of LANZ on shared-memory architectures. Pertormance 
results from some practical problems are given and analyzed. 20 
refs., 5 figs. 


19349 (CONF-910771—2) A divide and conquer approach to 
the nonsymmetric eigenvalue problem. Jessup, E.R. Oak Ridge 
National Lab., TN (USA). [1991]. 7p. Sponsored by USDOE, Wash- 
ington, DC (USA). DOE Contract AC05-840R21400. From 13. 
IMACS world congress on computation and applied mathematics; 
Dublin (ireland); 22-26 Jul 1991. Order Number DE91011085. 
Source: OSTI; NTIS; GPO Dep. 

Serial computation combined with high communication costs on 
distributed-memory multiprocessors make parallel implementations 
of the QR method for the nonsymmetric eigenvalue problem ineffi- 
cient. This paper introduces an alternative algorithm for the 
nonsymmetric tridiagonal eigenvalue problem based on rank two 
tearing and updating of the matrix. The parallelism of this divide 
and conquer approach stems from independent solution of the up- 
dating problems. 11 refs. 


19350 


(CONF-910784—-2) apGA: An adaptive parallel ge- 
netic algorithm. Liepins, G.E. (Oak Ridge National Lab., TN 
(USA)); Baluja, S. Oak Ridge National Lab., TN (USA). [1991]. 9p. 
Sponsored by Department of Defense, Washington, DC (USA); 
USDOE, Washington, DC (USA). DOE Contract AC05-840R21400. 
Contract F49620-90-C-0033. From 4. international conference on 





genetic algorithms; San Diego, CA (USA); Jul 1991. Order Number 
DE91009559. Source: OSTI; NTIS; GPO Dep. 

We develop apGA, a parallel variant of the standard generational 
GA, that combines aggressive search with perpetual novelty, yet is 
able to preserve enough genetic structure to optimally solve 
variably scaled, non-uniform block deceptive and hierarchical de- 
ceptive problems. apGA combines elitism, adaptive mutation, 
adaptive exponential scaling, and temporal memory. We present 
empirical results for six classes of problems, including the DeJong 
test suite. Although we have not investigated hybrids, we note that 
apGA could be incorporated into other recent GA variants such as 
GENITOR, CHC, and the recombination stage of mGA. 12 refs., 2 
figs., 2 tabs. 


18351 (CONF-9105126—) 14th Department of Energy Com- 
puter Security Group Conference: Proceedings. USDOE Office 
of Administration and Human Resource Management, Washington, 
DC (USA). Office of Information Resources Management Policy, 
Plans, and Oversight; USDOE Assistant Secretary for Defense 
Programs, Washington, DC (USA). [1991]. 357p. Sponsored by 
USDOE, Washington, DC (USA). From 14. DOE computer security 
group conference; Concord, CA (USA); 7-9 May 1991. Order Num- 
ber DE91010903. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This paper describes some of CIAC’s efforts in helping the DOE 
computer security community during the last year. These efforts in- 
clude assistance in responding to incidents, distributing information, 
providing anti-virus software, researching vulnerabilities and work- 
ing with vendors to eliminate these problems, providing training 
and awareness activities, producing draft incident handling guide- 
lines, and developing a computer security tool. There are a number 
of “lessons learned” and recommendations resulting from our expe- 
rience. We need to develop strategies to ensure that more users in 
the DOE computing community learn about CIAC and the services 
CIAC provides, and that users’ and system managers’ access to 
CIAC is not restricted. We recommend that sites adopt a policy 
mandating the display of a sticker with the phone number of a cog- 
nizant computer security contact on every computer, and a warning 
banner (when feasible to implement) on every login screen. Weak 
passwords and unpatched vuinerabilities continue to provide easy 
avenues of attack for network intruders. At a minimum, sites need 
to adopt a policy requiring periodic checking of users’ passwords. 
CIAC is a cooperative effort, and needs the DOE computer security 
community's continued support and cooperation to achieve suc- 
cess. 


19352 (DOE/ER-—0489P) The DOE program in high perfor- 
mance computing and communications. USDOE Office of 
Energy Research, Washington, DC (USA). Feb 1991. 43p. Spon- 
sored by USDOE, Washington, DC (USA). Order Number 
DE91011515. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) HPCC program will emphasize 
research in each of the following four key areas. Selected compu- 
tational challenges, which have a significant effect. on national 
leadership in science and technology, will be used as focal points 
for these efforts. These areas are: HPCC systems — evaluate ad- 
vanced architectures for large-scale scientific and engineering 
applications; advanced software technology and algorithms — re- 
search computational methods, algorithms, and tools; develop 
large-scale data-handling techniques; establish HPCC research 
centers; exploit extensive teaming among scientists and engineers, 
applied mathematicians, and computer scientists; national research 
and education network — research and develop high-speed net- 
working technologies; basic research and human resources — 
encourage research partnerships between national laboratories, in- 
dustry, and universities; support computational mathematics and 
computer science research; establish research and educational 
programs in computational science; enhance K through 12 educa- 
tion. This report discusses accomplishment in these areas. 


19353 (DOE/ER/25026-T3) Computational methods and 
software for differential equations and their applications: Final 
report, December 1, 1986—May 20, 1990. Illinois Univ., Urbana, IL 
(USA). [1990]. 12p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract FG02-87ER25026. Order Number 
DE91012172. Source: OSTI; NTIS; GPO Dep. 
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This report discusses parallel and waveform methods for ordi- 
nary differential equations, differential algebraic equations, 
Hamiltonian systems, and multilevel methods. (LSP) 


19354 (DOE/ER/25048-3) Parallel supercomputing: Ad- 
vanced methods, algorithms and software for large-scale 
problems: Progress report, July 1990—April 1991. Carey, G.F.; 
Young, D.M. Texas Univ., Austin, TX (USA). Apr 1991. 9p. Spon- 
sored by USDOE, Washington, DC (USA). DOE Contract 
FG05-87ER25048. Order Number DE91011430. Source: OSTI:; 
NTIS; GPO Dep. 

This report briefly discusses the iterative techniques and algo- 
rithms developed for paraliel processors at the University of Texas. 
(LSP) 


19355 (DOE/ER/25053-5) Laplace’s equation and the 
Dirichlet-Neumann map in multiply connected domains. 
Greenbaum, A. (New York Univ., NY (USA). Courant Inst. of Math- 
ematical Sciences); Greengard, L.; McFadden, G.B. New York 
Univ., NY (USA). Courant Inst. of Mathematical Sciences. Mar 
1991. 30p. Sponsored by Department of Defense, Washington, DC 
(USA); USDOE, Washington, DC (USA); National Aeronautics and 
Space Administration, Washington, DC (USA). DOE Contract 
FG02-88ER25053. Order Number DE91011069. Source: OSTI; 
NTIS; GPO Dep. 

A variety of problems in material science and fluid dynamics 
require the solution of Laplace’s equation in multiply connected do- 
mains. Integral equation methods are natural candidates for such 
problems, since they discretize the boundary alone, require no 
special effort for free boundaries, and achieve superalgebraic 
convergence rates on sufficiently smooth domains in two space di- 
mensions, regardless of shape. Current integral equation methods 
for the Dirichlet problem, however, require the solution of M inde- 
pendent problems of dimension N, where M is the number of 
boundary components and N is the total number of points in the 
discretization. In this paper, we present a new boundary integral 
equation approach, valid for both interior and exterior problems, 
which requires the solution of a single linear system of dimension 
N + M. We solve this system by making use of an iterative method 
(GMRES) combined with the last multipole method for the rapid 
calculation of the necessary matrix vector products. For a two- 
dimensional system with 200 components and 100 points on each 
boundary, we gain a speedup of a factor of 100 from the new ana- 
lytic formulation and a factor of 50 from the fast multipole method. 
The resulting scheme brings large scale calculations in extremely 
complex domains within practical reach. 27 refs., 7 figs., 2 tabs. 


19356 (DOE/ER/53198-170) Extraction of dynamical equa- 
tions from chaotic data. Rowlands, G. (Warwick Univ., Coventry 
(UK). Dept. of Physics); Sprott, J.C. Wisconsin Univ., Madison, WI 
(USA). Plasma Physics Research. Feb 1991. 18p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract FG02-85ER53198. 
Order Number DE91011762. Source: OSTI; NTIS; INIS; GPO Dep. 

A method is described for extracting from a chaotic time series a 
system of equations whose solution reproduces the general fea- 
tures of the original data even when these are contaminated with 
noise. The equations facilitate calculation of fractal dimension, 
Lyapunov exponents and short-term predictions. The method is ap- 
plied to data derived from numerical solutions of the Logistic 
equation, the Henon equations, the Lorenz equations and the 
Roessler equations. 10 refs., 5 figs. 


19357 (FNAL/C-91/85) Object oriented design and pro 
gramming for experiment online applications—Experiences 
with a prototype application. Oleynik, G. Fermi National Acceler- 
ator Lab., Batavia, IL (USA). Mar 1991. 11p. Sponsored by 
USDOE, Washington, DC (USA). DOE Contract AC02-76CH03000. 
Order Number DE91012398. Source: OSTI; NTIS; GPO Dep. 

The increase in the variety of computer platforms incorporated 
into online data acquisition systems at Fermilab compels consider- 
ation of how to best design and implement applications to be 
maintainable, reusable and portable. To this end we have evalu- 
ated the applicability to Object Oriented Design techniques, and 
Object Oriented Programming languages for online applications. 
We report on this evaluation. We are designing a specific applica- 
tion which provides a framework for experimenters to access and 
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display their raw data on UNIX workstations that form part of their 
distributed online data acquisition system. We have chosen to 
implement this using the C++ OOP language. We report on our ex- 
periences in object oriented design and lessons learned which we 
will apply to future software development. 14 refs. 


19358 (IAEA-TECDOC-581, pp. 179-188) Probabilistic 
techniques for software verification. Ehrenberger, W.D. (Fach- 
hochschule Fulda, Fulda (German, F.R.). Fachbereich Angewandte 
Informatik und Mathematik). International Atomic Energy Agency, 
Vienna (Austria). Feb 1991. (CONF-8911295-: Technical commit- 
tee meeting on safety implications of computerized process control 
in nuclear power plants, Vienna (Austria), 13-17 Nov 1989). In 
Safety implications of computerized process contro! in nuclear 
power plants: Report of a technical committee meeting held in Vi- 
enna, 13-17 November 1989. 192p. Order Number DE91627659. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The various techniques for verification of proper software behav- 
jour can be separated into probabilistic and deterministic ones. 
Deterministic techniques mainly qualify for small programs with 
very high reliability requirements. The probabilistic ones qualify for 
large programs in the first place. They are mostly based on operat- 
ing experience and on black box testing; the aspects of software 
behaviour are dominating in contrast to the questions of its correct- 
ness. The outcome of the related investigations is typically a 
reliability figure and a related level of confidence. This contribution 
gives some formulae that may be used as rules of thumb. In any 
particular licensing process, however, things most likely will get so 
complex that more detailed techniques such as two stage sampling 
may become important. In these cases it is advisable to engage 
specialists about probabilistic, because the mathematical complex- 
ity of the problem may exceed the scope needed in “normal” 
engineering. (author). 9 refs, 3 figs, 2 tabs. 


19359 (IS-M-666) Scalability of parallel algorithm-machine 
combinations. Sun, Xian-He; Rover, D.T. Ames Lab., IA (USA). 
[1991]. 24p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-82. Order Number DE91011902. Source: 
OSTI; NTIS; GPO Dep. 

Scalability has become an important consideration in parallel al- 
gorithm and machine designs. The word scalable, or scalability, 
has been widely and oftenly used in the parallel processing com- 
munity. However, there is no adequate, commonly accepted 
definition of scalability available. Scalabilities of computer systems 
and programs are difficult to quantify, evaluate, and compare. In 
this paper, scalability is formally defined for algorithm-machine 
combinations. A practical method is proposed to provide a quanti- 
tative measurement of the scalability. The relation between the 
newly proposed scalability and other existing parallel performance 
metrics is studied. A harmony between speedup and scalability has 
been observed. Theoretical results show that a large class of 
algorithm-machine combinations is scalable and the scalability can 
be predicted through premeasured machine parameters. Two case 
studies have been conducted on an nCUBE 2 multicomputer. The 
first case satisfies the conditions of our theoretical results. Its ex- 
perimental results match the theoretical results well. The second 
case has a sophisticated structure and demands novel techniques 
for measuring and perceiving its pertormance. Performance instru- 
mentation and visualization tools have been used and developed 
to understand the scalability related behavior. This visualization ap- 
proach provides a unique way to reveal characteristics which 
correspond to the scalability of an algorithm-machine combination. 
15 rets., 12 figs. 


19360 (JAERI-M—90-138) Vectorization of nuclear codes 90- 
1: SONATINA-2V HTTR version, TRIDOSE, VIENUS, SCRYU. 
Nonomiya, Iwao (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Nemoto, 
Toshiyuki; Ishiguro, Misako; Harada, Hiroo; Hori, Takeo. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1990. 81p. (In 
Japanese). Order Number DE91772172. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The vectorization has been made for four codes: SONATINA-2V 
HTTR version, TRIDOSE, VIENUS, and SCRYU. SONATINA-2V 
HTTR version is a code for analyzing the dynamic behavior of fuel 
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blocks in the vertical slice of the HTGR (High Temperature Gas- 
cooled Reactor) core under seismic perturbation, TRIDOSE is a 
code for calculating environmental tritium concentration and dose, 
VIENUS is a code for analyzing visco elastic stress of the fuel 
block of HTTR (High Temperature gas-cooled Test Reactor), and 
SCRYU is a thermal-hydraulics code with boundary fitted coordi- 
nate system. The total speedup ratio of the vectorized versions to 
the original scalar ones is 5.2 for SONATINA-2V HTTR version. 5.9 
~ 6.9 for TRIDOSE, 6.7 for VIENUS, 7.6 for SCRYU, respectively. 
In this report, we describe outline of codes, techniques used for 
the vectorization, verification of computed results, and speedup ef- 
fect on the vectorized codes. (author). 


19361 (JAERI-M-90-177) Development of intellectual Reac- 
tor Design. System: IRDS. Tsuchihashi, Keiichiro (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Nakagawa, Masayuki; Mori, Takamasa; Kugo, 
Teruhiko; Fujita, Shingi. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Oct 1990. 104p. (In Japanese). Order Number 
DE91772216. Source: OSTI; NTIS (US Sales Only); INIS. 

In the frame of the new theme 'Study of analysis method of new 
nuclear power systems’ admitted in our Reactor system laboratory 
since FY 1988, a program to develop the Intellectual Reactor 
Design System (IRDS) in the same spirit as ADES has ‘been es- 
tablished. This report describes the activities related to IRDS 
performed in FY 1989. One of major activities is drafting IRDS. It 
reflects the conclusion of the STA ADES committee. The essence is 
to construct a modular system under the object-oriented program- 

\ming environment to provide a conversational tool for feasibility 
Study and conceptual design. Along the draft the following items 
were ‘executed in the FY. For the realization of the conversational 
tool, a tool for input data generation by an object-oriented program- 
ming and another tool like CAD for geometry input data generation 
by a conversational processing of figures on display were exam- 
ined. Upon the study how to construct the object-oriented data 
base, the class and frame structures of the design data base were 
drafted. As components of the modular system, programming of a 
neutronics and a thermohydraulics module for feasibility study was 
started. Also a structure analysis code was studied for conversion. 
In the coming FY, the computer system which has been composed 
by a FACOM host machine and terminals or isolated PCs will be 
exchanged by a SUN work-station linked with the host machine 
and PCs by an ETHER network. Under the suitable environment, 
the development of IRDS will be promoted. (author). 


19362 (JINR-E-1-88-907) Vertex reconstruction without 
track reconstruction. Yatsunenko, Yu.A. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1988. 10p. Order Number DE91630952. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods. 

Rules for the creation of the functions for vertex position determi- 
nation without previous track reconstruction are suggested. The 
variant for straight tracks, when one trajectory is known, is de- 
scribed. 8 refs.; 6 figs. 


19363 (JINR-E—11-89-537) The algebraic manipulation pro- 
gram DIRAC on IBM personal computers. Grozin, A.G. (AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki); Pertt, H. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Computing 
Techniques and Automation. 1989. 24p. Order Number 
DE91630955. Source: OST!; NTIS (US Sales Only); INIS. 

The version DIRAC (2.2) for IBM compatible personal computers 
is described. It is designed to manipulate algebraically with polyno- 
mials and tensors. After a short introduction concerning 
implementation and usage on personal computers an example pro- 
gram is given. It contains a detailed user's guide to DIRAC (2.2) 
and, additionally some useful applications. 4 rets. 


19364 (JINR-R-1-89-151) Gradient search for the straight 
track parameters. Korejvo, A. Joint Inst. for Nuclear Research, 
Dubna (USSR). Dept. of New Acceleration Methods. 1989. 7p. (in 
Russian). Order Number DE91630953. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A method for the reconstruction of straight trajectories of particles 
for the data obtained on the coordinate detector set-up is described. 
The method is based on the gradient search for the maximum of 





the function for the mathematical description of the multitrack 
events. This function is defined as a sum of multidimensional expo- 
nential functions. Optimization of these calculations is realized. The 
proposed procedure of the track information processing is com- 
pared to the traditional approach based on chi?. 5 refs.; 3 figs. 


19365 (JINR-R—11-89-582) Averaging equations of betatron 
oscillations in the vicinity of resonances in cyclic accelera- 
tors. Zhidkova, I.E. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation. 1989. 
1ip. (In Russian). Order Number DE91630954. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The averaging equations in the third approximation with the help 


of Krylov-Bogolyubov method are represented in the vicinity of 19 © 


resonances for the system of equations of betatron oscillations with 
the constant coefficient before the linear part. Besides the averag- 
ing equations are represented in the second approximation in the 
vicinity of 24 resonances for the system with the periodic coeffi- 
cient before the linear part. 3 refs. 


19366 (JINR-R-13-89-352) Software of measuring module 
of scattering neutron angular distributions. Lyapin, D./. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics. 1989. 7p. (in Russian). Order Number DE91630956. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Software for experiments with scattering neutron angle distribu- 
tions is described. It is intended for data acquisition, equipment 
control, storage of collected results and their transfer to information 
network of the Laboratory. The equipment includes neutron detec- 
tor with corresponding electronics, devices for moving sample and 
detector, communication lines, minicomputer SM-1300 and system 
of CAMAC electronic blocks. Software is to serve for automatic 
performance of the number of similary expositions of given duration 
with the three detector positions and four sample states. Besides, 
the system contains test, debugging and service software. All soft- 
ware is designed in Pascal. 9 refs.; 1 fig. 


19367 (KAERI/RR-834/89) Quality assurance for the re- 
search and development of nuclear technology. Yang, Myung 
Seung (Korea Advanced Energy Research Inst., Daeduk (Republic 
of Korea)); Kim, Young Sea; Lee, In Koo. Korea Atomic Energy 
Research Inst., Daeduk (Republic of Korea). Jan 1990. 180p. (in 
Korean). Order Number DE91630957. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Quality evaluation was carried to analyze the current status of 
QA activities in the various projects and to devise a proper mea- 
sures for the improvement of quality system. KAERI QA program 
evaluation was also performed in cooperation with foreign QA ex- 
perts (Nutech International, USA) to study the best QA system for 
KAERI which is performing various nuclear project ranging from 
nuclear design, manufacturing to basic researches. The acquisition 
of N-certificate and stamp from ASME (American Society of Me- 
chanical Engineers) was successfully accomplished for the quality 
system of power reactor system design. The basic study on the QA 
in R and D, computerization of quality evaluation system was also 
pertormed to upgrade the safety and reliability of nuclear projects 
by the utilization of these advanced quality technologies. (author). 


19368 (KAERI/RR-843/89) A study on expert system appli- 
cations tor nuclear power plant. Huh, Young Hwan; Kim, Kil Yoo; 
Kang, Soon Ju; Park, Nam Seok; Ryu, Chan Ho; Choi, In Seon; 
Chung, Young Moo; Chung, Tae Eon; Yim, Chang Jae; Lee, Yoon 
Sang. Korea Atomic Energy Research Inst., Daeduk (Republic of 
Korea). Jan 1990. 90p. (In Korean). Order Number DE91630958. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The objectives of this research are (1) to develop an expert sys- 
tem which can automatically evaluate eddy current (EC) signal 
during an eddy current test (ECT) of SG U tube inspection, (2) to 
build an effective data base management system for ECT data. By 
this expert system the reliability in EC signal evaluation can be im- 
proved, and the required man-power can be reduced. And this 
expert system can supply a stable ECT and contribute to a safe 
operation of the nuclear power plant. (author). 
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19369 (KAERI/RR-886/89) DYNSIR; A dynamic simulator 
for the chemical process. Park, Hyun Soo (Korea Advanced En- 
ergy Research Inst., Daeduk (Republic of Korea)); Yoo, Jae Hyung; 
Byeon, Kee Hoh; Park, Jeong Hwa; Park, Seong Won. Korea 
Atomic Energy Research Inst., Daeduk (Republic of Korea). Mar 
1990. 93p. (In Korean). Order Number DE91630959. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A program code for dynamic simulation of arbitrary chemical pro- 
cess, called DYNSIR, is developed. The code can simulate rather 
arbitrary arrangements of individual chemical processing units 
whose models are described by ordinary differential equations. The 
code structure to handle input/output, memory and data manage- 
ment, numerical interactive or predetermined changes in parameter 
values during the simulation. Individual model is easy to maintain 
since the modular approach is used. The integration routine is 
highly effective because of the development of algorithm for modu- 
lar integration method using the cubic spline. DYNSIR’s data 
structures are not the index but the pointer structure. This pointer 
structure allows the dynamic memory allocation for the memory 
management. The dynamic memory allocation methods is to mini- 
mize the amount of memories and to overcome the limitation of the 
number of variables to be used. Finally, it includes various 
functions, such as the input preprocessor, the effective error pro- 
cessing, and plotting and reporting routines. (author). 


19370 (LA-12057-MS) UPD: A portable version-control pro- 
gram. MacFarlane, R.E.; George, D.C. Los Alamos National Lab., 
NM (USA). Apr 1991. 21p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. Order Number 
DE91011046. Source: OSTI; NTIS; GPO Dep. 

UPD is a version-control code that maintains a history of the 
changes to a computer program using commands similar to those 
used by the UPDATE code found on CDC and Cray computer sys- 
tems. The recorded history of a computer program's evolution is 
very useful for formal Quality Assurance (QA) programs. UPD is 
greatly simplified as compared to UPDATE, and it is written in 
portable FORTRAN. Therefore, it provides a single, uniform 
version-control system that can run on machines from Cray super- 
computers to Sun workstations. 5 refs., 1 fig. 


19371 (LA-12075-MS) Evaluation of NASHUA/NASTRAN 
performance at Los Alamos. Fales, J.L. Los Alamos National 
Lab., NM (USA). Apr 1991. 28p. Sponsored by Department of De- 
tense, Washington, DC (USA). DOE Contract W-7405-ENG-36. 
Order Number DE91011196. Source: OSTI; NTIS; GPO Dep. 

To improve the feasibility of using finite element methods for 
complex, structural acoustics calculations, a study was launched to 
identity possible efficiency enhancements to existing computer 
codes. In particular, the codes which form the NASHUA/NASTRAN 
procedure were investigated. This study concentrated on straight- 
forward improvements rather than substantial code changes. 
Means for improving the performance of the NASHUA/NASTRAN 
procedure at Los Alamos were investigated and implemented. As a 
result, performance increases of two to five times were realized. In 
particular, the use of memory and other site-specific factors are 
discussed. On the basis of these findings, guidelines are provided 
for the efficient use of this procedure at the Los Alamos National 
Laboratory. 2 refs., 4 figs., 14 tabs. 


19372 (LA-SUB-91-1) High performance computing and 
communications: Investment in American competitiveness. 
Los Alamos National Lab., NM (USA); Gartner Group, Inc., Stam- 
ford, CT (USA). 15 Mar 1991. 296p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. Order 
Number DE91010975. Source: OSTI; NTIS; GPO Dep. 

This report presents the results of a study performed by Gartner 
Group, Inc. for the US Department of Energy (DOE), through a 
contract with the Los Alamos National Laboratory (LANL). The pur- 
pose of the study is to estimate the economic impact of the 
Federal High Performance Computing and Communications 
(HPCC) Program which was proposed by the Office of Science and 
Technology Policy (OSTP), Executive Office of the President, on 
September 8, 1989. That Program is an implementation of the 
Research and Development Strategy for High Performance Com- 
puting, which was transmitted to Congress by OSTP on November 
20, 1988. The objective of this Gartner Group study to provide an 
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assessment of the likely economic impact and benefits of the Fed- 
eral HPCC Program and the risks of non-support of this program. 
The goals of the HPCC Program are to: support computational ad- 
vances through R&D effort; Reduce uncertainties to industry 
through increased cooperation and continued use of government 
as a market for High Performance Computing (HPC) prototypes; 
Support underlying research, network, and computational infras- 
tructures; and support the U.S. human resource base. 


19373 (LA-UR-91-300) A simple neural network scheduler 
for real-time machine task scheduling. Gritzo, R.E. Los Alamos 
National Lab., NM (USA). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910779—-1: 1991 international joint conference on neural networks 
(IJCNN), Seattle, WA (USA), 8-12 Jul 1991). Order Number 
DE91007474. Source: OSTI; NTIS; GPO Dep. 

The recent development of a new generation of automated ra- 
dionuclide assay equipment in our facility requires embedded 
software at each machine for the scheduling of tasks. The execu- 
tion time requirements of real-time embedded software limit the 
complexity of the scheduler design. By representing the scheduling 
problem properly, a simple backpropagation neural network per- 
forms the scheduling function within the imposed requirements. 
Operational tests have demonstrated that the neural network 
scheduler has met all development goals and is superior to the 
previous approaches. 3 refs., 1 tab. 


19374 (LA-UR-91-324) Using CNLS-net [Connectionist Nor- 
malized Local Spline-network] to predict the Mackey-Glass 
chaotic time series. Mead, W.C. (Los Alamos National Lab., NM 
(USA)); Jones, R.D.; Barnes, C.W.; Lee, L.A.; O’Rourke, M.K.; 
Lee, Y.C.; Flake, G.W. Los Alamos National Lab., NM (USA). 
[1991]. 7p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-36. (CONF-910779-2: 1991 international 
joint conference on neural networks (IJCNN), Seattle, WA (USA), 
8-12 Jul 1991). Order Number DE91007478. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We use the Connectionist Normalized Local Spline (CNLS) 
network to learn the dynamics of the Mackey-Glass time-delay dif- 
ferential equation, for the case + = 30. We show the optimum 
network operating mode and determine the accuracy and robust- 
ness of predictions. We obtain pedictions of varying accuracy using 
some 2-120 minutes of execution time on a Sun SPARC-1 
workstation. CNLS-net is capable of very good performance in pre- 
dicting the Mackey-Glass time series. 11 refs., 4 figs. 


19375 (LA-UR-91-325) Information theoretic derivation of 
network architecture and learning algorithms. Jones, R.D.; 
Barnes, C.W.; Lee, Y.C.; Mead, W.C. Los Alamos National Lab., 
NM (USA). [1991]. 7p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract W-7405-ENG-36. (CONF-910779-3: 1991 
international joint conference on neural networks (IJCNN), Seattle, 
WA (USA), 8-12 Jul 1991). Order Number DE91007552. Source: 
OSTI; NTIS; GPO Dep. 

Using variational techniques, we derive a feedforward network 
architecture that minimizes a least squares cost function with the 
soft constraint that the mutual information between input and out- 
put be maximized. This permits optimum generalization for a given 
accuracy. A set of learning algorithms are also obtained. The net- 
work and learning algorithms are tested on a set of test problems 
which emphasize time series prediction. 6 refs., 1 fig. 


19376 (LA-UR-91-657) The pertoramance of genetic algo- 
rithms on Walsh polynomials: Some anomalous results and 
their explanation. Forrest, S. (New Mexico Univ., Albuquerque, 
NM (USA). Dept. of Computer Science); Mitchel!, M. Los Alamos 
National Lab., NM (USA). [1991]. 12p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-36. (CONF- 
910784-1: 4. international conference on genetic algorithms, San 
Diego, CA (USA), Jul 1991). Order Number DE91008603. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In this paper we discuss a number of seemingly anomalous 
results reported by Tanese concerning the performance of the ge- 
netic algorithm (GA) on a subclass of Walsh polynomials. Tanese 
found that the GA optimized these functions poorly and that a 


520 ERA Vol. 16, No. 7 


partitioning of a single large population into a number of smaller in- 
dependent populations seemed to improve performance. We 
reexamine these results experimentally and theoretically, and pro- 
pose and evaluate some explanations. In addition, we examine the 
question of what are reasonable and appropriate ways to measure 
the performance of genetic algorithms. 11 refs., 1 tab. 


19377 (LA-UR-—91-1004) Adaptive transfer functions. Gould- 
ing, J.R. (Portland State Univ., OR (USA)). Los Alamos National 
Lab., NM (USA). [1991]. 7p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract W-7405-ENG-36. (CONF-910779-6: 
1991 international joint conference on neural networks (IJCNN), 
Seattle, WA (USA), 8-12 Jul 1991). Order Number DE91009968. 
Source: OSTI; NTIS; GPO Dep. 

This paper details the approach and methodology used to build 
adaptive transfer functions in a feed-forward Back-Propagation 
neural network, and provides insight into the structure dependent 
properties of using non-scaled analog inputs. The results of using 
adaptive transfer functions are shown to outperform conventional 
architectures in the implementation of a mechanical power trans- 
mission gearbox design expert system knowledge base. 4 refs., 4 
figs., 1 tab. 


19378 (LBL-30352) Why computer security systems don’t 
work. Stevens, D.F. Lawrence Berkeley Lab., CA (USA). Feb 
1991. 12p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC03-76SF00098. (CONF-9105126-3: 14. DOE computer 
security group conference, Concord, CA (USA), 7-9 May 1991). 
Order Number DE91011895. Source: OSTI; NTIS; GPO Dep. 

This paper gives reasons why it is difficult to secure computer 
systems. (LSP) 


19379 (ORNL/TM-11814) A supernodal Cholesky factorize- 
tion algorithm for shared-memory multiprocessors. Ng, E.G.; 
Peyton, B.W. Oak Ridge National Lab., TN (USA). Apr 1991. 32p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract 
AC05-840R21400. Order Number DE91011255. Source: OSTI; 
NTIS; GPO Dep. 

This paper presents a new left-looking parallel sparse Cholesky 
factorization algorithm for shared-memory MIMD multiprocessors. 
The algorithm is particularly well-suited for vector supercomputers 
with multiple processors, such as the Cray Y-MP. The new 
algorithm uses supernodes in the Cholesky factor to improve per- 
formance by reducing indirect addressing and memory traffic. 
Earlier factorization algorithms have also used supernodes in this 
manner. The new algorithm, however, also uses supernodes to re- 
duce the number of system synchronization calls, often by an order 
of magnitude or more in practice. Experimental results on a 
Sequent Balance 8000 and a Cray Y-MP demonstrate the effec- 
tiveness of the new algorithm. On eight processors of a Cray 
Y-MP, the new routine performs the factorization at rates exceed- 
ing one Gflop for several test problems from the Harwell Boeing 
test collection, none of which are exceedingly large by current 
standards. 29 refs., 9 figs., 6 tabs. 


19380 Repeat on input for data flow computers. Grafe, V.G.; 
Hoch, J.E. To Dept. of Energy. 27 Dec 1989. USA Patent patent 
application 7-457,462. 18p. Sponsored by USDOE, Washington, 
DC (USA). DOE Contract AC04-76DP00789. Order Number 
DE91011699. Source: OSTI; NTIS; GPO Dep. 

A processing node for a data flow parallel processing computer 
is activated by an input token from the system. The token or the 
stored information in the node includes information to cause the 
node to repeat a specified sequence of operations upon initiation 
by the token, thereby increasing the efficiency system for some 
computing operations. 


19381 Method and apparatus for data decoding and pro- 
cessing. Hunter, T.M.; Levy, A.J. To Dept. of Energy. 8 Mar 1990. 
USA Patent patent application 7-490,229. 33p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC12-76SN00052. 
Order Number DE91011683. Source: OSTI; NTIS; GPO Dep. 

A system and technique is disclosed for automatically controlling 
the decoding and digitization of an analog tape. The system in- 
cludes the use of a tape data format which includes a plurality of 





digital codes recorded on the analog tape in a predetermined prox- 
imity to a period of recorded analog data. The codes associated 
with each period of analog data include digital identification codes 
prior to the analog data, a start of data code coincident with the 
analog data recording, and an end of data code subsequent to the 
associated period of recorded analog data. The formatted tape is 
decoded in a processing and digitization system which includes an 
analog tape player coupled to a digitizer to transmit analog infor- 
mation from the recorded tape over at least one channel to the 
digitizer. At the same time, the tape player is coupled to a decoder 
and interface system which detects and decodes the digital codes 
on the tape corresponding to each period of recorded analog data 
and controls tape movement and digitizer initiation in response to 
preprogrammed modes. A host computer is also coupled to the de- 
coder and interface system and the digitizer and programmed to 
initiate specific modes of data decoding through the decoder and 
interface system including the automatic compilation and storage of 
digital identification information and digitized data for the period of 
recorded analog data corresponding to the digital identification 
data, compilation and storage of selected digitized data represent- 
ing periods of recorded analog data, and compilation of digital 
identification information related to each of the periods of recorded 
analog data. 


19382 An optical pattern recognition architecture imple- 
menting the mean-square-error correlation algorithm. Molley, 
P.A. To Dept. of Energy. 26 Mar 1990. USA Patent patent applica- 
tion 7-499,120. 42p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. Order Number 
DE91011638. Source: OSTI; NTIS; GPO Dep. 

The present invention relates to optical computing and image and 
pattern recognition systems and techniques in general and, more 
particularly, to an optical architecture for accomplishing real-time 
two-dimensional pattern recognition by implementing the so-called 
“Mean-Square-Error” correlation algorithm (also referred to as the 
“Difterence-Squared Error” algorithm) for discriminating, i.e., recog- 
nizing two-dimensional patterns in gray-scale images. 16 figs. 


19383 (SAND-90-1240) Quality assurance procedures for 
computer software supporting performance assessments of 
the Waste Isolation Pilot Plant. Rechard, R.P. (Sandia National 
Labs., Albuquerque, NM (USA)); Roache, P.J.; Blaine, R.L.; Gilkey, 
A.P.; Rudeen, D.K. Sandia National Labs., Albuquerque, NM 
(USA); Ecodynamics Research Associates, Inc., Albuquerque, NM 
(USA); New Mexico Engineering Research Inst., Albuquerque, NM 
(USA). Apr 1991. 73p. Sponsored by USDOE, Washington, DC 
(USA). DOE Contract AC04-76DP00789. Order Number 
DE91012369. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents the quality assurance (QA) philosophy 
and procedures for software used by the Performance Assessment 
Division of the Nuclear Waste Technology Department (NWTD) of 
Sandia National Laboratories, which directly supports the Waste 
Isolation Pilot Plant (WIPP). Software procedures described herein 
will be incorporated into the general Performance Assessment 
Quality Assurance Procedures (QAP 2-2) and will apply to all San- 
dia and Sandia contractor activities related to Performance 
Assessment (except where the contractor has its own NWTD- 
approved QA procedures). This report presented the philosophy 
behind the QA procedures, provides the standards adopted for 
Performance Assessment software, discusses the implementation 
of these standards, and summarizes the software executive pack- 
age, CAMCON, which aids in implementing the standards. 24 refs., 
6 figs., 5 tabs. 


19384 (SAND-90-1701) Plotting and summary routines for 
TASK8. Chambers, W.F. (Sandia National Labs., Albuquerque, NM 
(USA)); Doyle, J.H. Sandia National Labs., Albuquerque, NM 
(USA); EG and G Rocky Flats, Inc., Golden, CO (USA). Jan 1991. 
27p. Sponsored by USDOE, Washington, DC (USA). DOE Con- 
tract ACO4-76DP00789 ;AC34-90DP62349. Order Number 
DE91010689. Source: OSTI; NTIS; GPO Dep. 

Plotting and summary routines available for the TASK8 micro- 
probe operating system are able to accept both spectral and 
quantitative data. All of the routines are able to be run as subrou- 
tines from within the TASK8 program or as stand alone programs. 
Additionally, the spectral plotting routine can be run from within a 
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modified version of SQ. The quantitative routines currently in use 
with TASK8. Quantitative output can be sent by the summary pro- 
gram to a serial port that is connected to a VAX or PC in addition 
to printing it. The plotting codes have been written so that either a 
Tracor Northern TN2000 or a TN5xxx analyzer may be used with 
either a Hewlett Packard HP7221 series or a HP7470/HP7550 se- 
ries plotter. The plotting routine for spectra incorporates a user 
definable “usual was” option to simplify most input procedures. The 
quantitative plotting routine offers numerous options including scale 
expansion, smoothing, auto-labeling, special symbols, and multiple 
pens. 5 refs., 5 figs. 


19385 (SAND-90-8003) Surface Chemkin (version 3.7): A 
Fortran package for analyzing heterogeneous chemical kinet- 
ics at a solid-surtace-gas-phase interface. Coltrin, M.E. (Sandia 
National Labs., Albuquerque, NM (USA)); Kee, R.J.; Rupley, F.M. 
Sandia National Labs., Albuquerque, NM (USA); Sandia National 
Labs., Livermore, CA (USA). Aug 1990. 145p. Sponsored by US- 
DOE, Washington, DC (USA). DOE Contract AC04-76DP00789. 
Order Number DE91010840. Source: OSTI; NTIS; GPO Dep. 

Chapter 2 introduces the formalism developed to describe sur- 
face chemistry behavior. Unlike for gas-phase chemistry, where 
much software has been written to analyze mass-action kinetics 
and chemically reacting flow, elementary heterogeneous reactions 
are nowhere else (to our knowledge) treated with the generality 
provided in this package. For the treatment we first had to define a 
systematic convention to translate heterogeneous reaction ideas 
into a form that was amenable to efficient computation. Chapter 3 
is a compendium of important equations in heterogeneous chemi- 
cal kinetics. Many of the equations are simply definitions; but, in 
any case, derivations are either sketchy or not given. Although 
some readers will find many of the equations quite familiar, we find 
it useful to have them stated concisely in one document. For most 
equations, the package contains a subroutine that, when given the 
variables on the right-hand side, returns the variable on the left. 
Below some of the equation numbers is stated (in brackets) the 
name of the subroutine that provides information about that equa- 
tion. Chapter 4 explains the mechanics of using these software 
packages and describes the job-contro! logic for running a typical 
problem. Chapter 5 explains the Surface Chemkin Interpreter and 
how to set up the required symbolic input to define a reaction 
mechanism. We have allowed the possibility of including multiple 
site types and multiple mixtures of bulk species. Each site type and 
bulk mixture may contain several species. Therefore, the data 
structures needed to refer to the phases and the species can be 
complex. Chapter 6 provides detailed information on the computa- 
tional data structures that we use to refer to phases and species in 
each phase. Chapters 7 and 8 describe the Surface Subroutine Li- 
brary, Chapter 7 being composed of short descriptions for quick 
reference and Chapter 8 explaining the input and output in the call 
sequence. 15 figs., 5 tabs. 


19386 (SAND-91-0873C) Backward Heration in a rational 
interpolation application. Brannen, J.P. Sandia National Labs., 
Albuquerque, NM (USA). 2 May 1991. 7p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9105165—1: 22. annual conference on modeling and simulation, 
Pittsburgh, PA (USA), 2-3 May 1991). Order Number DE91010865. 
Source: OSTI; NTIS; GPO Dep. 

Rational interpolation is frequently useful for generating functions 
which have an extended range over an abbreviated domain of defi- 
nition. A simple technique for continued fraction interpolating 
function evaluation can easily be modified to obtain the function's 
derivative. This is a useful technique for developing numerical solu- 
tions for certain stiff partial differential equations. 9 refs., 2 figs. 


19387 (SAND—91-1048C) Design, performance, and opera- 
tional characteristics of an FDDI testbed. Testi, N.; Gossage, 
S.A.; Ralph, W.D. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 32p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC04-76DP00789. (CONF-9105171—1: Genesus network 
systems users group meeting, Brighton (UK), 16 May 1991). Order 
Number DE91012009. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories has recently completed a major up- 
grade of its Central Computing Network (CCN), which is a large 
heterogeneous network providing scientific supercomputing, file 
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storage, output services, and remote access to network resources. 
The new network, called the Secure Supercomputing Network 
(SSN), is based on the HPYERchannel-100 technology platform 
and is primarily a UNIX-TCP/IP network environment. A migration 
from the HYPERchannel-100 hardware platform presently in use 
on the SSN to the Network Systems Corporation (NSC) Fiber Dis- 
tributed Data Interface (FDDI) hardware platform is currently being 
considered for several reasons. First, Sandia supports the move- 
ment from proprietary hardware and software solutions to 
standardized solutions. Second, the inherent robustness of the 
FDD! standard would provide the reliability which is critical to pro- 
duction computing at the Labs. Finally, the potential for tuning the 
ring for specific applications and connection schemes Is an advan- 
tage over HYPERchannel. In order to evaluate the NSC FDDI 
technology platform, an FDDI testbed has been constructed, con- 
sisting of two independent FDDI rings. The rings are connected via 
T3 (44.736 Megabits/second) and T1 (1.544 Megabits/second) link 
Data Exchange Units (DXUs), and an FE649 FDDI/FDDI router. In 
addition to a variety of NSC FDDI DXUs and associated host com- 
puters, several other vendors’ FDDI products are also present on 
the testbed. Test data on fault isolation and recovery mechanisms, 
performance, IP routing (within and between rings), IP packet la- 
beling, monitor capabilities, and “interoperability” will be presented. 
The design and implementation of the underlying fiber optic physi- 
cal plant will also be discussed. 


19388 (UCRL-CR-106986) A differential equation approach 
to minor loops in the Jiles-Atherton hysteresis model. Carpen- 
ter, K.H. (Kansas State Univ., Manhattan, KS (USA). Dept. of 
Electrical and Computer Engineering). Lawrence Livermore Na- 
tional Lab., CA (USA). Apr 1991. 8p. Sponsored by Department of 
Defense, Washington, DC (USA). DOE Contract W-7405-ENG-48. 
Order Number DE91011448. Source: OSTI; NTIS: GPO Dep. 

Jiles and Atherton, in a series of papers, present physically 
based differential equations for magnetization in ferromagnetic ma- 
terials. However, if one directly solves their differential equations 
the minor loops obtained can have negative slopes, which is a 
non-physical behavior. Only one of their papers gives a method for 
obtaining minor loops, and the method does not use a differential 
equation, but requires a priori knowledge of the loop turning points 
in order to obtain a scale factor and offset which allow a portion of 
a major loop to serve as a portion of a minor one. In this paper the 
reason for the failure of the original differential equations to yield 
physical minor loops is explained, and a modified solution for minor 
loops is presented which retains the features of Jiles and Ather- 
ton’s minor loops, but only requires knowledge of the initial point on 
each portion of the loop to obtain the solution. This yields a gen- 
eral differential equation formulation for the Jiles-Atherton theory 
that can be used with circuit simulations having arbitrary excitations 
and initial conditions for ferromagnetic components. 5 refs., 3 figs. 


19389 (UCRL-ID-106533) Scientific distributed computing 
in the DOE: Issues and approaches. Dubois, P.F.; Nessett, D.M. 
Lawrence Livermore National Lab., CA (USA). 9 Apr 1991. 17p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. Order Number DE91011509. Source: OSTI; NTIS; 
GPO Dep. 

The use of distributed computing in the DOE to support scientific 
programs will be a major thrust in the 1990s. This report examines 
the issues and approaches to distributed computing that must be 
addressed to meet the needs of Energy Research programs in the 
coming years. 4 figs. 


19390 (UCRL-ID-106550) TOPAZ2D validation status report 
for December 1990. Drayton, M. Lawrence Livermore National 
Lab., CA (USA). Dec 1990. 95p. Sponsored by USDOE, Washing- 
ton, DC (USA). DOE Contract W-7405-ENG-48. Order Number 
DE91011776. Source: OSTI; NTIS; GPO Dep. 

A code verification of TOPAZ2D a two-dimensional implicit finite 
element computer code for heat transfer analysis developed at 
Lawrence Livermore National Laboratory is performed. This code 
verification is done through a comparison of the numerical solution 
generated by TOPAZ2D to the exact analytical solution. Twenty- 
seven one dimensional boundary vaiue problems divided into four 
categories: Plane Linear Steady, Plane Steady Nonlinear, Plane 
Transient Linear, Plane Transient Nonlinear are examined. On all 
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problems examined TOPAZ2D compared well to the analytical so- 
lution. The conclusions obtained from this study are: Nonlinear 
Convergence must be achieved before trying to reduce truncation 
errors through use of a smaller grid size. Cubic Spline Interpolation 
can improve the accuracy as well as increase the domain of non- 
linear convergence. Richardson's Extrapolation can improve the 
results of linear and nonlinear problems. 


19391 (UCRL-JC—105783) Linear radiosity approximation 
using vertex radiosities. Max, N. (California Univ., Davis, CA 
(USA)); Allison, M. Lawrence Livermore National Lab., CA (USA). 
Dec 1990. 15p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-48. (CONF-910792-1: SIGGRAPH 
‘91, Las Vegas, NV (USA), 28 Jul - 2 aug 1991). Order Number 
DE91009754. Source: OST!; NTIS; GPO Dep. 

Using radiosities computed at vertices, the radiosity across a tri- 
angle can be approximated by linear interpolation. We develop 
vertex-to-vertex form factors based on this linear radiosity approxi- 
mation, and show how they can be computed efficiently using 
modern hardware-accelerated shading and z-buffer technology. 9 
refs., 4 figs. 


19392 (UCRL-JC—106451) Texture segmentation by cluster- 
ing of Gabor feature vectors. Lu, Shin-yee; Hernandez, J.E.; 
Clark, G.A. Lawrence Livermore National Lab., CA (USA). Jan 
1991. 8p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. (CONF-910779—4: 1991 international 
joint conference on neural networks (IJCNN), Seattle, WA (USA), 
8-12 Jul 1991). Order Number DE91008061. Source: OST!; NTIS; 
GPO Dep. 

We approach the texture segmentation problem by clustering 
feature vectors created from a Gabor transform data block. Given 
an N x N image, we compute 24 Gabor transforms using Gabor 
kernels with six orientations and four sizes. This results in a Gabor 
data block composed of N* feature vectors of length 24. Each 
feature vector contains frequency and orientation information char- 
acteristic of its corresponding pixel in the image. In order to choose 
the most important feature vectors and reduce the computational 
complexity of the problem, we use a clustering algorithm (a varia- 
tion of Kohonen's Feature Map algorithm) to group the vectors 
based on their distribution in feature space. We hypothesize that 
the pixels in a given group have similar characteristics, so that the 
technique can be used for texture segmentation. By clustering Ga- 
bor features, we are able to segment an image into regions of 
uniform texture without prior knowledge of the types of texture, or 
the frequency and orientation characteristics of these features. Tex- 
ture segmentation algorithms that take the statistical approach and 
the structural approach require that we divide the image into fixed- 
size tiles and assume constant texture within each tile. Our 
approach avoid this requirement. A time complexity analysis shows 
that using the Kohonen algorithm for clustering is faster that the 
nearest neighbor algorithm and the minimum spanning tree 
algorithm. The Kohonen algorithm is also more stable than the k- 
means algorithm, as it is insensitive to the initial assignment of 
cluster centers. We describe experiments using both simulated and 
measured image, in which the resulting clusters correspond to 
meaningful objects or regions in the image. 19 refs., 3 figs. 


19393 (UCRL-LR-106975) The cache group scheme for 
hardware-controlled cache coherence and the general need tor 
hardware coherence control in large-scale multiprocessors. 
Hoag, J.E. Lawrence Livermore National Lab., CA (USA). Mar 
1991. 58p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract W-7405-ENG-48. Order Number DE91012106. Source: 
OSTI; NTIS; GPO Dep. 

A scheme that employs cache grouping and incomplete directory 
state in order to reduce the cost of maintaining directory state is 
introduced. This thesis discusses the cache grouping scheme, de- 
scribes the protocols necessary for its implementation, and gives 
the results of detailed simulations of the scheme using various ap- 
plication codes. The effects of changing cache group size and 
using sophisticated multicast and combination features in the inter- 
connect are explored. It is discovered that the cache grouping 
scheme can equal the performance of full-directory schemes, while 
costing much less. The system is relatively insensitive to cache 
group size. Advanced multicast and combination features in the 





network best when used together, and have especially beneficial 
effect for codes that exhibit a high rate of one-to-many invalidates. 
The simulation of a machine employing the cache grouping scheme 
indicates significant performance gains over an identical machine 
without a shared data cache. We also discuss the time and coding 
required to coax efficiency out of codes run on large scale parallel 
machines without hardware coherent cache mechanisms. 16 refs. 


19394 (UCRL-MA-103421(Rev.1)) SPI/VMS Security Profile 
Inspector for the VMS operating system user manual: Sofi- 
ware version 1.1. King, M.E.; Rothfuss, J.S. Lawrence Livermore 
National Lab., CA (USA). 5 Feb 1991. 24p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract W-7405-ENG-48. Order 
Number DE91011961. Source: OSTI; NTIS; GPO Dep. 

This manual explains how to use the Security Profile Inspector 
for the VMS operating system (SPI/VMS) to detect potential secu- 
rity problems. This manual provides different levels of information 
for different levels of understanding of SPI/VMS and the VMS oper- 
ating system. 


19395 (VTT-SYMP-109-Vol.1) Artificial intelligence in nu- 
clear power plants. Haapanen, P.J. (ed.). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. 425p. (CONF-8910507-: 
Seminar on artificial intelligence in nuclear power plants, Helsinki 
(Finland), 10-12 Oct 1989). Order Number DE91626180. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The IAEA Specialists’ Meeting on Artificial Intelligence in Nuclear 
Power Plants was arranged in Helsink/Vantaa, Finland, on October 
10-12, 1989, under auspices of the International Working Group of 
Nuclear Power Piant Control and Instrumentation of the Interna- 
tional Atomic Energy Agency (IAEA/IWG NPPCl). Technical 
Research Centre of Finland together with imatran Voima Oy and 
Teollisuuden Voima Oy answered for the practical arrangements of 
the meeting. 105 participants from 17 countries and 2 international 
organizations took part in the meeting and 58 papers were submit- 
ted for presentation. These papers gave a comprehensive picture 
of the recent status and further trends in applying the rapidly devel- 
oping techniques of artificial intelligence and expert systems to 
improve the quality and safety in designing and using of nuclear 
power worldwide. 
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Refer also to citation(s) 16110, 16263, 16391, 17268, 17529, 
18038, 18214, 18260, 18478, 18996, 19064, 19159, 19339, 19344, 
19372 


19396 (INIS-mf-12714, pp. 719-724) Present status and fu- 
ture needs of nuclear data for high energy accelerator 
shielding design calculation. Nakamura, Takashi (Tohoku Univ., 
Sendai (Japan). Cyclotron and Radioisotope Center). Japan Atomic 
Energy Research Inst., Tokyo (Japan). May 1990. 778p. (CONF- 
900156-—: 2. international symposium on advanced nuclear energy 
research - evolution by accelerators, Mito (Japan), 24-26 Jan 
1990). In Proceedings of the 2nd intemational symposium on ad- 
vanced nuclear energy research: Evolution by accelerators. Order 
Number DE90520334. Source: OSTI; NTIS (US Sales Only); INIS. 

With increasing application of high energy accelerators, their 
shielding design study has become very important. The present 
study discusses the current status of nuclear data, especially inclu- 
sive neutron production cross sections (thin target yields), thick 
target yields, neutron transmission through shield and cross sec- 
tions, and activation and spallation cross sections of neutrons and 
protons. Their experimental and theoretical data are compared and 
further needs of basic nuclear data for shielding design calculation 
are described. Nuclear data in high energy regions above 20 MeV, 
such as double differential neutron production cross section, dou- 
ble differential neutron yield and neutron reaction cross section, are 
very poor both in number and in accuracy at the present stage. The 
shielding design calculation requires the comprehensive data set of 
these cross sections and/or the more accurate computer code to 
calculate these quantities. Further effort is expected to carry out 
shielding and cross section experiments using the monoenergetic 
neutron beam line which is under construction in Takasaki Branch 
of JAERI (Japan Atomic Energy Research Institute). (N.K.). 
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19397 (JAERI-M-91-042) An NRTA data processing sys- 
tem: PROMAC-J. Ihara, Hitoshi (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Nishimura, Hideo; Ikawa, Koji. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1991. 174p. (In Japanese). Order Num- 
ber DE91780376. Source: OSTI; NTIS (US Sales Only); INIS. 

Study of the application of Near-Real-Time Materials accoun- 
tancy has been done as an advanced safeguards measure for a 
spent nuclear fuel reprocessing plant. Also, from the viewpoint of 
practical application of NRTA concept to a real plant, a data pro- 
cessing system for the NRTA has been developed in consideration 
of effectiveness and promptness of data processing of NRTA data 
obtained in the field, so that a user can easily handle the analysis 
of time sequential MUF data based on the decision analyses in the 
field. The NRTA data processing system was used for process and 
analyses of the NRTA data obtained during the period from 
September to December, 1985, a full scale field test of the pro- 
posed NRTA model for the PNC Tokai reprocessing plant. The 
result of this field test showed that the NRTA data processing sys- 
tem would be useful to provide sufficient information under the real 
plant circumstance. The data processing system was improved re- 
flecting the experiences obtained in the field test. This report 
describes hardwares and softwares of the JAERI NRTA data pro- 
cessing system that was developed as an improvement of the 
previous system that had been developed and transferred to the 
PNC Tokai reprocessing plant. Improvements were made on both 
hardware components and softwares. (author). 


19398 (LA-11938-MS) Report on security issues in data- 
base systems. Harris, L.M. Los Alamos National Lab., NM (USA). 
Apr 1991. 65p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract W-7405-ENG-36. Order Number DE91011101. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report reviews the procedures and methodology associated 
with the security evaluation of the Nuclear Weapons Complex Net- 
work (NWCret) WBCN Gateway software. NWCnet, built by the 
DOE Albuquerque Operations Office and the Computer Integrated 
Manufacturing (CIM) Program Office, was an early attempt by the 
DOE to build a complex-wide network for classified data process- 
ing. The development of NWCnet broke new ground in DOE 
computer security management and identified several: complex se- 
curity issues for which new security design and planning techniques 
were developed. The requirement for a comprehensive security 
evaluation of each NWCnet service component was established by 
the CIM Program Office in conjunction with the DOE Office of 
Safeguards and Security. The goals of the requirement were to es- 
tablish the network's overall security and to provide a technical 
basis on which to certify and accredit the network. The DOE Cen- 
ter for Computer Security served as the focal point for this activity, 
functioned as a liaison between the NWCnet project development 
team and the security examination teams, and was responsible for 
coordinating, planning, and conducting the software reviews. In the 
process of designing and evaluating the WBCN Gateway software, 
significant knowledge was gained regarding the function of the 
software and the security evaluation process. Not only did the eval- 
uators learn how to test software in the face of continual change, 
but they also began to understand how to evaluate the security of 
the network. This report documents the lessons learned from the 
evaluation activities and communicates this knowledge. The report 
focuses on the problems (and solutions) encountered in testing a 
long-term project undergoing continual, major change. 64 refs. 


19399 (LBL-29518) An architecture for identifying objects 
in multidatabases. Markowitz, V.M. Lawrence Berkeley Lab., CA 
(USA). Feb 1991. 11p. Sponsored by USDOE, Washington. DC 
(USA). DOE Contract ACO3-76SF00098. (CONF-9104235—1: 1. in- 
ternational workshop on interoperability in multidatabase systems, 
Kyoto (Japan), 8-9 Apr 1991). Order Number DE91011865. 
Source: OSTI; NTIS; GPO Dep. 

A multidatabase consists of a collection of independent 
databases that share and exchange data while preserving their 
autonomy. Databases contain data about objects and object con- 
nections. In this paper we examine the problem of sharing data on 
objects in a multidatabase, and present an architecture for Kentify- 
ing and referencing objects across databases of a relational 
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multidatabase. This architecture involves associating every data- 
base of a relational multidatabase with two relations that contain 
the identifiers of local and foreign objects, respectively, and enforc- 
ing inner and inter database referential integrity constraints. The 
proposed architecture has no effect on the original organization 
and manipulation of data in databases. We examine the main as- 
pects of implementing this architecture with relational database 
management systems. 16 refs. 


19400 (RFP-4475) The electronic connection. Paliani, M.A. 
EG and G Rocky Flats, Inc., Golden, CO (USA). Rocky Flats Plant 
[1990]. 8p. Sponsored by USDOE, Washington, DC (USA). DOE 
Contract AC34-90DP62349. Order Number DE91010883. Source: 
OSTI; NTIS; GPO Dep. 

EG&G Rocky Flats Inc. is introducing the concept of the Online 
Information Center (OIC) — a central, computer based, “electronic 
library” which employees can easily reach via their office micro- 
computers and the plant’s Local Area Network (LAN). Supported 
by user friendly menus and prompts, employees can, in the conve- 
nience of their offices, quickly and easily access the most current 
and reliable versions of the full-text DOE/AL Orders, other selected 
federal regulations, along with online indexes to a host of plant and 
offsite information resources. 


19401 (SAND-91-0202C) Generalized product-test-data 
(PTD) model. Hernandez, L. Jr.; Flores, P. Sandia National Labs.., 
Albuquerque, NM (USA). [1991]. 15p. Sponsored by USDOE, 
Washington, DC (USA). DOE Contract AC04-76DP00789. (CONF- 
9104218-1: IDEF user's group meeting, Albuquerque, NM (USA), 
29 Apr - 3 may 1991). Order Number DE91010873. Source: OSTI; 
NTIS; GPO Dep. 

A data record copy fulfills the role of providing product quality- 
evidence-data initially in support of product acceptance. Later on, 
product test data is useful for other purposes as in supporting the 
performance of system and component reliability and safety as- 
sessments. A data record copy can be stored on diverse media 
such as photographs, paper, electronic, and so forth. However, the 
scope of the information modeling that is being reported here is 
primarily limited to electronically-stored data. This data can be ei- 
ther variables or attributes data that results from key entering data 
from manually-recorded data forms or automated-tester-generated 
data. The storage format for electronically-stored data can be ei- 
ther flat files or relational databases. The reason for modeling 
product test data is based on the need to better understand prod- 
uct data requirements. Product-identifying data requirements that 
are based on product definition as documented in product draw- 
ings were modeled in this fashion. Since the structure of test data 
requirements is the same for most products, it is similarly modeled. 
This effort will lead to development of user-defined views of prod- 
uct test data in a distributed data environment. NIAM (Nijssen 
Information Analysis Method), a natural-language-based analysis 
method, is the methodology employed, and validation of the model 
is being done using PC IAST. 3 figs. 
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19402 (UCRL-LR-107023) A system for UNIX command re- 
trieval using a multilayered neural network. Preston, D.R. 
Lawrence Livermore National Lab., CA (USA). Apr 1991. 72p. 
Sponsored by USDOE, Washington, DC (USA). DOE Contract W- 
7405-ENG-48. Order Number DE91012105. Source: OSTI; NTIS; 
GPO Dep. 

This project developed a system that allows a user to access 
information on UNIX commands by entering a natural language de- 
scription of the function the user wishes to have performed. The 
user is not constrained by having to phrase the query in Boolean 
notation, and the system does not use strict and-ing and or-ing to 
retrieve the information. This was done in two parts: first, the UNIX 
man pages were indexed using statistically-based automatic index- 
ing techniques. This process resulted in a list of the terms 
contained in a man page document that are most useful for recall- 
ing the command described in that man page. Second, a multilayer 
neural network was defined that associated the extracted terms 
with their commands. The multilayer neural network allows a re- 
trieval paradigm that falls between and-ing the query terms and 
or-ing the query terms, and allows the user to control the broad- 
ness of the results. 12 refs. 


19403 (WHC-SA-1163) PISCES -— a computerized instru- 
ment calibration recall system. Adams, D.D.; Berry, D.O.; 
Gamble, M.M. Westinghouse Hanford Co., Richland, WA (USA). 
Apr 1991. 13p. Sponsored by USDOE, Washington, DC (USA). 
DOE Contract AC06-87RL10930. (CONF-910426-6: Nuclear 
power plant and facility maintenance topical meeting, Salt Lake 
City, UT (USA), 7-11 Apr 1991). Order Number DE91011060. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the Plant Instrumentation Surveillance, 
Calibration, and Evaluation System (PISCES). This data base sys- 
tem is used to keep track of calibration and functional testing of 
measuring instrumentation at the Hanford Site. (LSP) 
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19404 (INIS-XN-314) Order of 28 may 1990 amending the 
order of 2 november 1976 setting up an Institute for Protection 
and Nuclear Safety. France. 2 Jun 1990 1p. (in French). Order 
Number DE91627989. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Journal Officiel de la Republique francaise. 

The purpose of this Order is to reorganise the management of 
the Institute and to further specify its tasks. It creates a Steering 
Committee responsible for the general organisation of the Institute, 
its orientation and its budget as well as a Scientific Committee to 
consider and advise on the Institute's programme of work. The 
Institute’s duties include the preparation of studies as well as re- 
search and work on protection and nuclear safety as requested by 
the different Ministries and agencies concerned. It also provides 
technical support to the Central Service for the Safety of Nuclear 
Installations. 
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The metabolism of hydrogen by extremely thermophilic bacteria: 

Progress report, April 1988—June 1990, 16:16451 (R;US) 
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neighbourhood of 1°°Sn and '4*Gd, 16:19094 (R;DE;in German) 

Emission temperatures in “°Ar+1®7 Au reactions in the limiting frag- 
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mirrors, 16:19251 (R;SU;in Russian) 
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SSSR, Moscow (USSR). Inst. Teoreticheskoj i Ehksperimen- 
tal’noj Fiziki 
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1. Al-union conference on diagnostics problems of HTSC- 
materials, 16:19199 (1;SU;in Russian) 

Activation autoradiography of oxygen in HTSC-materials, 
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bakc-scattering method, 16:17747 (IA;SU;In Russian) 

Application of positron annihilation technique for high-temperature 
superconductor diagnostics, 16:18112 (IA;SU;In Russian) 

Application of the flame photometry method to investigation of the 
composition of HTSC-materials on the basis of alkaline earth, 
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from X-ray diffraction data, 16:17637 (IA;SU;In Russian) 
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Comparative diagnostics of HTSC-films by the back rutherford 
scattering of charged particles and the electron microprobe 
methods, 16:17745 (IA;SU;in Russian) 

Comparison of different methods for determination of oxygen non- 
stoichiometry of HTSC, 16:17755 (IA;SU;in Russian) 

Complex X-ray spectroscopic and x-ray photoelectron study of 
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the X-ray photoelectron spectroscopy data, 16:17771 (IA;SU;In 
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Copper valency states and phase transformations in 
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its stoichiometry, 16:17615 (IA;SU;in Russian) 
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Determination of superconducting state parameters in high- 
temperature superconductors by microwave power absorption 
in weak magnetic fields, 16:19200 (IA;SU;in Russian) 

Determination of the base elements in high-temperature super- 
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erties of high-temperature superconducting ceramics (HTSCC), 
16:17614 (IA;SU;In Russian) 
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(IA;SU;in Russian) : a 

Investigation of epitaxial films of Y-Ba-Cu-O with the aid of ion 
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AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 
See also SPACE SHUTTLES 
A-Si film solar cell and its application to a solar-powered air- 
plane, 16:16518 (IA;JP:in Japanese) 
Two sensors for distributed satellite platforms, 16:18414 (R:US) 
AIRCRAFT ACCIDENTS 
See ACCIDENTS 
AIRPORTS 
Large scale seasonal solar energy heating system.: Application 
to snow melting and air-conditioning systems for the airport, 
16:16547 (IA;JP;in Japanese) 
ALABAMA 
Establishment of an oil and gas database for increased recovery 
and characterization of oil and gas carbonate reservoir het- 
erogeneity: [Progress report], January 1, 1991—March 31, 
1991, 16:16109 /R-US) 


ALKALINE EARTH METAL COMPOUNDS 


Hydrologic characterization of the unconfined aquifer at the 
General Motors Harrison Division Plant, Tuscaloosa, Al 
abama, 16:17154 (R;US) 

ALARA 

ALARA engineering at Department of Energy facilities: Bibliog- 
raphy of selected readings in radiation protection and ALARA, 
16:16388 (R;US) 

ALASKA 

Chemical comparison of weathered spilled oil and Exxon/Vakiez 
hold oil from an occupational health standpoint, 16:18917 
(R;US) 

ALCOHOLS 
See also BUTANOLS 
ETHANOL 
METHANOL 

Design of a high activity and selectivity alcohol catalyst: Second 
quarterly report, November 7, 1990 to February 6, 1991, 
16:16489 (R:US) 

Electrochemical reduction of carbone dioxide at surface modi- 
fied copper electrodes, 16:17941 (IA;JP;in Japanese) 

Hydrogenation using hydrides and acid, 16:17931 (PA;US) 

Model heteroatom removal reactions on molybdenum surfaces, 
16:17852 (RA;US) 

Partial oxidation of light alkanes in transition-metal ion contain- 
ing zeolites: Final technical report for the period September 
15, 1986—-September 14, 1989, 16:16490 (R;US) 

Surface chemistry of electrocatalysts: Final report, [July 1986— 
August 1990], 16:17943 (R;US) 

ALDEHYDO ACIDS 
See CARBOXYLIC ACIDS 


ALFALFA 
Quantitation of pyrimidine dimers in DNA from UVB-irradiated 
alfalta (Medicago sativa L.) seedlings, 16:18861 (R;US) 
ALGEBRAIC FIELD THEORY 
Aigebraic QFT as a framework for classification and mode+ 
building. A heretic view of the new kinematics, 16:19060 (R;FR) 


ALGORITHMS 

On the parallelization of an adaptive multigrid algorithm for a 
class of flow problems, 16:18978 (R;US) 

SAM - a code for the technologic equipment operation monitor- 
ing. User's manual, 16:16916 (R:CS) 

apGA: An adaptive parallel genetic algorithm, 16:19350 (R;US) 

ALKALI METAL COMPOUNDS 
See also CESIUM COMPOUNDS 
POTASSIUM COMPOUNDS 
SODIUM COMPOUNDS 

Mechanistic interpretation of glass reaction: Input to kinetic 
model development, 16:16214 (R;US) 

Preparation, characterization and thermal behaviour study of 
ytterbium, lutetium, yttrium and alkaline metals double sele- 
nates, 16:17868 (IA;BR;In Portuguese) 

Thermodynamics of dissociation and solvation of 1-1 elec- 
trolytes in a wide range of temperature in nonaqueous and 
mixed solvents, 16:17920 (IA:SU;in Russian) 


ALKALINE EARTH METAL COMPOUNDS 

See also BARIUM COMPOUNDS 

BERYLLIUM COMPOUNDS 
CALCIUM COMPOUNDS 
STRONTIUM COMPOUNDS 

Application of X-ray emission microanalysis method (XEMA) to 
the study of elementary composition of HTSC-materials, 
16:17764 (IA:SU;In Russian) 

Application of the flame photometry method to investigation of 
the composition of HTSC-materials on the basis of alkaline 
earth, rare earth, or heavy metal cuprates, 16:17787 
(IA:SU:In Russian) 

Composition of the surface layer of HTSC-ceramics and films 
from the X-ray photoelectron spectroscopy data, 16:17771 
(IA;SU;In Russian) 

Determination of carbonates and carbon in oxide systems used 
for preparation of high-temperature superconductors, 
16:17768 (IA:SU;In Russian) 
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ALKALINE EARTH METAL COMPOUNDS 


Determination of nonstoichiometric oxygen in high-temperature 
superconductors and other complex metal oxides, 16:17760 
(IA;SU;in Russian) 

Differential scanning calorimetry in the studies of HTSC- 
materials, 16:17601 (IA;SU;In Russian) 

Electrochemical characteristics and diagnostics of HTSC, 
16:17876 (IA;SU;in Russian) 

Emanation thermal analysis in diagnostics of oxide supercon- 
ducting compounds, 16:17744 (IA;SU;In Russian) 

IR-spectroscopic study of structural features of the Bi-Sr-Ca- 
Mg-Cu-O system, 16:17655 (1A;SU;In Russian) 

Phase analysis of complex cuprates of bismuth and rare earths, 
16:17884 (IA;SU;In Russian) 

X-ray diffraction analysis of monocrystals of the Bi(Pb)-Sr-Ca- 
Cu-O and Nd-Ba-Cu-O systems, 16:17619 (IA:SU;In Russian) 

ALKANES 
See also 2-METHYLPROPANE 
ETHANE 
METHANE 
PENTANE 
Condensed phase studies of geminate radical ions in photoion- 
ization and radiolysis, 16:17946 (R;US) 
ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENES 

See also ETHYLENE 

Hydrogenation using hydrides and acid, 16:17931 (PA;US) 

Supported organometallic complexes: Surface chemistry, spec- 
troscopy, and catalysis: Annual technical report for April 1, 
1991, 16:17857 (R;US) 

ALKENOIC ACIDS 

See CARBOXYLIC ACIDS 
ALKYLATES 

See ALCOHOLS 
ALLENE 

Fundamental studies of carbenes and hydrocarbon radicals: 

Progress report, 16:17999 (R;US) 

ALLOY SU31 

See NIOBIUM BASE ALLOYS 
ALLOY-1915 

See ALUMINIUM BASE ALLOYS 
ALLOY-214X 

See ALUMINIUM BASE ALLOYS 
ALLOY-50KH4N6G12F2V 

See CHROMIUM ALLOYS 
ALLOY-60T 

See TITANIUM BASE ALLOYS 
ALLOY-79NM 

See NICKEL BASE ALLOYS 
ALLOY-B-66 

See NIOBIUM BASE ALLOYS 
ALLOY-B-88 

See NIOBIUM BASE ALLOYS 
ALLOY-C-129Y 

See NIOBIUM BASE ALLOYS 
ALLOY-CB-1 

See NIOBIUM BASE ALLOYS 
ALLOY-CB-752 

See NIOBIUM BASE ALLOYS 
ALLOY-D-43 

See NIOBIUM BASE ALLOYS 
ALLOY-DH-245 

See NIOBIUM BASE ALLOYS 
ALLOY-FE46NI33CR21 

Temperature dependence of the dynamic fracture toughness of 
the alloy Incoloy 800 after cold work, 16:17553 (R;CH;In Ger- 
man, English) 

ALLOY-FS-85 

See NIOBIUM BASE ALLOYS 
ALLOY-GE 

See COPPER ALLOYS 
ALLOY-GMR-235 

See NICKEL BASE ALLOYS 
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ALLOY-HD-8077 

See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 

See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 

See NICKEL BASE ALLOYS 
ALLOY-M-252 

See NICKEL BASE ALLOYS 
ALLOY-MA-754 

See NICKEL BASE ALLOYS 
ALLOY-MA-956 

See IRON BASE ALLOYS 
ALLOY-MM-0011 

See NICKEL BASE ALLOYS 
ALLOY-NI73CR15FE7TI3 

Investigation of INCONEL X750 screws from internal structures 
of Chooz-A reactor, 16:16661 (R;FR;in French) 

ALLOY-NI76CRI1SFE8 

Development of nondestructive testing technology for the pres- 
sure boundary components in a nuclear plant, 16:18071 
(R;KR;In Korean) 

The steam generator programme of PISC Ill, 16:16664 (R;FR) 

ALLOY-TIS9AL6MO3 

Study of element composition of titanium alloys irradiated by low 
energy nitrogen ions at various temperatures, 16:17491 
(IA;SU;In Russian) 

ALLOY-TI99 

Study of element composition of titanium alloys irradiated by low 
energy nitrogen ions at various temperatures, 16:17491 
(IA:SU;In Russian) 

ALLOY-VT1-0 

See ALLOY-TI99 
ALLOY-VT9 

See ALLOY-TI89AL6MO3 
ALLOY-VTZ-1 

See TITANIUM BASE ALLOYS 
ALLOY-VUS-6 

See NIOBIUM BASE ALLOYS 
ALLOY-WAZ-16 

See NICKEL BASE ALLOYS 
ALLOY-ZR98SN-2 

Influence of microstructure on 400 and 500 deg. C steam corro- 
sion behaviour of Zircaloy 2 and Zircaloy 4 tubing, 16:17524 
(RA;XA) 

Recent activities to elucidate the nodular corrosion phenome- 
non, 16:17523 (RA;XA) 

ALLOY-ZR98SN-4 

A study of nuclear materials by neutron scattering, 16:17532 
(R;KR;In Korean) 

Analysis on the irradiation creep and growth of KMRR structural 
materials of zircaloy-4, 16:16946 (R;KR;In Korean) 

Chemical composition control of Zr-4 alloy ingot, 16:17453 
(R;CN;In Chinese) 

Eftect of irradiation on the microstructure of Zircaloy 4: Amor- 
phous transformation and alloying element resolution - impact 
upon corrosion, 16:17512 (RA;XA) 

Fuel channel oxide thickness measurements at the Oyster 
Creek Nuclear Generating Station, 16:18066 (RA;XA) 

Influence of microstructure on 400 and 500 deg. C steam corro- 
sion behaviour of Zircaloy 2 and Zircaloy 4 tubing, 16:17524 
(RA;XA) 

Influence of various additions to water on Zircaloy 4 corrosion in 
autoclave tests at 350 deg. C, 16:17510 (RA;XA) 

Precipitate growth kinetics in Zircaloy 4, 16:17522 (RA;XA) 

Technology of electron beam welding for Zr-4 alloy spacer grid, 
16:16867 (R;CN;In Chinese) 

The effect of working process on hydrogenate orientation of Zr-4 
alloy tube, 16:17452 (R;CN;In Chinese) 

ALLOYS 
See also ALUMINIUM ALLOYS 
BERYLLIUM ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 





INTERMETALLIC COMPOUNDS 
IRON ALLOYS 

LITHIUM ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
RHENIUM ALLOYS 
SILICON ALLOYS 
THALLIUM ALLOYS 
TITANIUM ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
ZINC ALLOYS 
ZIRCONIUM ALLOYS 

Analysis of an EBeam mekting process, 16:18035 (R;US) 

Focal theoretical problems in modulated and martensitic trans- 
formations in alloys and perovskites: Progress report, July 1, 
1988—June 30, 1991, 16:17466 (R;US) 

Proceedings of the 4. National Meeting on Analytical Chemistry 
- Abstracts, 16:17712 (1;BR;in Portuguese) 

ALLUVIAL DEPOSITS 

Design of flood protection for transportation alignments on allu- 

vial fans, 16:16191 (R;US) 
ALPHA DECAY 

Optical potentials of composite particles and the classification of 
the spontaneous decay with an emission of heavy clusters, 
16:19140 (R;SU;In Russian) 

ALPHA PARTICLES 

A review of alpha particle physics in tokamaks, 16:19230 (R;GB) 

Effects of alpha and gamma radiation on glass reaction in an 
unsaturated environment, 16:16211 (R;US) 

Long range alpha particle detector, 16:18363 (PA;US) 

ALPHA-BEARING WASTES 
Classification 

Summary and status of TRU waste characterization, 16:16246 

(R;US) 
Containment Systems 

Waste drum gas generation sampling program at Rocky Flats 

during FY 1988, 16:16328 (R;US) 
Decontamination 

Advanced solvent extraction and ion-exchange processes for 
the treatment of low and medium level liquid waste, 16:16222 
(R:FR) 

Environmental Transport 

Regional double-porosity solute transport in the Culebra dolomite 
under brine-reservoir-breach release conditions: An analysis 
of parameter sensitivity and importance, 16:16333 (R;US) 

Packaging 

Supplement analysis of transuranic waste characterization and 
repackaging activities at the Idaho National Engineering Lab- 
oratory in support of the Waste Isolation Pilot Plant test 
program, 16:16239 (R:US) 

Radioactive Waste Disposal 

Attaining public confidence: Moving toward the opening of the 
Waste Isolation Pilot Plant, 16:16229 (R:US) 

Quality Assurance Program Plan for the Waste Isolation Pi- 
lot Plant Experimental-Waste Characterization Program, 
16:16240 (R;US) 

Radioactive Waste Management 

TRU waste certification and TRUPACT-2 payload verification, 
16:16224 (R;US) 

Vent hood concept for safely unloading TRUPACT-Ills, 16:16249 
(R;US) 

Simulation 

Compaction and permeability of simulated waste, 16:16339 

(R;US) 
Underground Disposal 

Analysis of early creep closures in geomechanically connected 
underground rooms in salt, 16:16337 (R:US) 

Fracturing around excavations in salt at the WIPP, 16:16252 
(R:US) 

Groundwater monitoring at the Waste Isolation Pilot Plant, 
16:16230 (R:US) 


ALUMINIUM BASE ALLOYS 


Preliminary geohydrologic conceptual model of the Los 
Medanos region near the Waste Isolation Pilot Plant for the 
purpose of performance assessment, 16:16334 (R;US) 

Rationale for revised bin-scale gas-generation tests with 
contact-handled transuranic wastes at the Waste Isolation Pi- 
lot Plant, 16:16343 (R;US) 

The Herta-Neurode hazardous waste repository in bedded salt 
as an operating model for safe mixed waste disposal, 
16:16250 (R;US) 

WIPP radiation dosimetry program, 16:16394 (R;US) 

Vitrification 

In Situ Vitrification preliminary hazards analysis, 16:16267 (R;US) 

In situ vitrification program treatability investigation progress re- 
port, 16:16266 (R;US) 

Waste Transportation 

Cooperative agreements: The new age, 16:16193 (R;US) 

The WIPP transportation system: Demonstrated readiness, 
16:16194 (R;US) 

ALUMINATES 

Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA;US) 

ALUMINIA 
See ALUMINIUM OXIDES 


ALUMINIUM 

1990 Sandia rocket-triggered lightning field tests at Kennedy 
Space Center, Florida, 16:18077 (R;US) 

Distribution of aluminium and silicon isotopes in the silicon 
dioxide-silicon structures, 16:17823 (RA;SU:in Russian) 

Glow discharge cleaning and vacuum deposition of copper on 
6061-T6 aluminum, 16:17567 (R;US) 

In-situ observation and EELS analysis of materials during ion ir- 
radiation, 16:17473 (IA;JP) 

Metastable pitting corrosion of aluminum, Al-Cu, and Al-Si thin 
films in dilute HF solutions and its relevancy to the processing 
of integrated circuit interconnections, 16:17559 (R;US) 

Microstructure and electromigration effects in Al and Al alloy thin 
films, 16:17540 (R;US) 

Oxidation of molten fuel simulant drops under film boiling condi- 
tions, 16:17135 (R:US) 

Problems of industrial production and analysis of aluminium of 
special purity, 16:17821 (RA:SU;In Russian) 

Strain enhanced microstructural evolution, 16:17562 (R;US) 

Study of ion beam mixing in Sn-Al system by Rutherford 
backscattering method, 16:17501 (IA;SU;in Russian) 

Study on activation analysis, 16:19085 (R;KR;In Korean) 

Synthesis of aluminides in subsurface layers under nickel ion 
impiantation into aluminium, 16:17489 (IA;SU;in Russian) 


ALUMINIUM ALLOYS 
See also ALLOY-TI89AL6MO3 
ALUMINIUM BASE ALLOYS 

Environmental embrittlement of iron aluminides in moisture- 
containing atmospheres, 16:17459 (R;US) 

Environmental embrittlement of ordered intermetallic alloys at 
room temperature in moist atmospheres, 16:17463 (R:US) 
Method for improving weldability of nickel aluminide alloys, 

16:17547 (PA;US) 

Ni-Nb system amorphous alloys stability under alpha-particles 
irradiation using charged-particle accelerators, 16:17469 
(R;SU;in Russian) 

Synthesis of atomistic and continuum modelling of intermetallic 
alloys, 16:17458 (R:US) 

TEM in-situ straining of B2 compounds, 16:17461 (R;US) 

The Hall-Petch relationship and mechanisms of fracture in B2 
compounds: Progress report, 16:17465 (R:US) 


ALUMINIUM BASE ALLOYS 

Grain boundary chemistry in Al-Cu metallizations as determined 
by analytical electron microscopy, 16:17561 (R;US) 

Metastable pitting corrosion of aluminum, Al-Cu, and Al-Si thin 
films in dilute HF solutions and its relevancy to the processing 
of integrated circuit interconnections, 16:17559 (R:US) 

Microstructure and electromigration effects in Al and Al alloy thin 
films, 16:17540 (R:US) 
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ALUMINIUM BASE ALLOYS 


The cryogenic mechanical properties of Vintage Ill Al-Cu-Li-Zr 

alloy 2090-T81, 16:17536 (R;US) 

ALUMINIUM COMPOUNDS 
See also ALUMINATES 

ALUMINIUM NITRATES 
ALUMINIUM NITRIDES 
ALUMINIUM OXIDES 
ALUMINIUM PHOSPHATES 
ALUMINIUM SILICATES 

The role of electronic structure in the mechanical behavior of 
aluminides, 16:17464 (R;US) 

[High-temperature ordered intermetallic alloys}: Foreign trip re- 
port, February 25—March 26, 1991, 16:17544 (R;US) 

ALUMINIUM NITRATES 
Recycle of nitric acid and aluminum nitrate, 16:16373 (R;US) 
ALUMINIUM NITRIDES 

Application of neutron activation analysis in control of impurity 
content in materials of nitride ceramics, 16:17822 (RA;SU;In 
Russian) 

Reactive metal brazing of aluminum nitride, 16:17556 (R;US) 

ALUMINIUM OXIDES 

Demonstration of liquid metal/fabric heat pipes, 16:17664 (R;US) 

Determination of high temperature creep parameters in struc- 
tural ceramics from constant-displacement, load-relaxation 
tests, 16:17589 (R;US) 

Energetics, bonding mechanism and electronic structure of 
metal/ceramic interfaces: Progress report, February 1, 1988— 
March 31, 1991, 16:17467 (R;US) 

Interactions of structurally modified surfactants with reservoir 
minerals: Calorimetric, spectroscopic and electrokinetic 
study: Final report, 16:16118 (R;US) 

Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA;US) 

Residual stress calculations in whisker-reinforced ceramic ma- 
trix composites, 16:17578 (R;US) 

Residual stresses in metal/ceramic brazes: Effect of creep on fi- 
nite element analysis results, 16:17557 (R;US) 

ALUMINIUM PHOSPHATES 

Tritium isotope labelling of organic compounds catalysed by 
platinum and palladium loaded microporous aluminophos- 
phates, 16:17990 (IA;AU) 

ALUMINIUM SILICATES 

See also KAOLINITE 

Nondestructive method for chemically machining crucibles or 
molds trom their enclosed ingots and castings, 16:17669 
(PA;US) 

ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMBIENT TEMPERATURE 

Scientific knowledge of global warming, 16:17180 (IA;JP;In 
Japanese) 

Worldwide trend and future countermeasures against global 
warming, 16:17179 (IA;JP;in Japanese) 

AMENORRHEA 
See MENSTRUATION DISORDERS 
AMERICIUM 241 TARGET 

Temperature-dependent Bondarenko factors for 2°7Np, 247Am, 

and *43Am, 16:19146 (R;US) 
AMERICIUM 243 TARGET 

Temperature-dependent Bondarenko factors for 2°7Np, 247Am, 

and 23 Am, 16:19146 (R:US) 
AMINO ACIDS 
Refinements in FDCD/FL-CE and preliminary analysis of amino 
acids, 16:17924 (RA;US) 
AMINO ALCOHOLS 
See ALCOHOLS 
AMINOETHANETHIOL 
See MEA 
AMMONIA 
Adsorption of ammonia on iron clusters, 16:17850 (R:US) 
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AMMONIUM COMPOUNDS 
See also AMMONIUM NITRATES 
AMMONIUM SULFATES 

Characterization and thermal behaviour study of lanthanides, yt- 
trium and ammonium double selenates, 16:17864 (IA;BR;In 
Portuguese) 

AMMONIUM NITRATES 

Effect of three nitrogen fertilizer sources on wheat biomass and 

grain yield in irrigated soils, 16:18845 (R;SY;In Arabic) 
AMMONIUM SULFATES 
Effect of three nitrogen fertilizer sources on wheat biomass and 
grain yield in irrigated soils, 16:18845 (R;SY;In Arabic) 
AMMONIUM URANYL CARBONATES 
See AUC 
AMNION CELLS 
See EMBRYONIC CELLS 
AMYLASE 
Calcium homeostasis in barley aleurone: Final technical report, 
16:18596 (R;US) 
AMYLUM 
See STARCH 
ANALOG SYSTEMS 

See also SIMULATORS 

Method and apparatus for data decoding and processing, 
16:19381 (PA;US) 

ANALYSIS (ACTIVATION) 

See ACTIVATION ANALYSIS 
ANALYSIS (STRUCTURAL CHEMICAL) 

See STRUCTURAL CHEMICAL ANALYSIS 
ANALYZERS (PULSE) 

See PULSE ANALYZERS 
ANGIOGRAPHY 

See BIOMEDICAL RADIOGRAPHY 
ANGLE (INCIDENCE) 

See INCIDENCE ANGLE 
ANGLE OF INCIDENCE 

See INCIDENCE ANGLE 
ANGLE OF INCLINATION 

See INCLINATION 
ANHARMONIC OSCILLATORS 

Variational random phase approximation for the anharmonic os- 

cillator, 16:19210 (R;FR) 
ANIMAL CELLS 
See also EMBRYONIC CELLS 
TUMOR CELLS 

Accumulation of fission fragment '47Pm in subcellular level 
studied by electron microscopic autoradiography, 16:18865 
(R:CN;In Chinese) 

Direct assay of radiation-induced base iesions in mammalian 
cells: Annual pertormance report, July 1, 1989—July 1, 1990, 
16:18867 (R;US) 

Protection against UVA-induced photooxidative damage in 
mammalian cell lines expressing increased levels of metal- 
lothionein, 16:18856 (R;US) 

ANIONS 

Surface chemistry of electrocatalysts: Final report, [July 1986- 

August 1990], 16:17943 (R;US) 
ANL 
Audit of Testing Laboratory Support of the Environmental Sur- 
vey Program, 16:17175 (R;US) 
ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANNULAR CORE RESEARCH REACTOR 
See ACPR REACTOR 
ANODES 

Physical modeling of bubble phenomena, electrolyte flow and 
mass transfer in simulated advanced Hall cells: Addendum to 
final report, 16:17230 (R;US) 

ANSTO 

Medical applications of radiation chemistry with some reference 

to ANSTO's proposed medical cyclotron, 16:18615 (IA;AU) 
ANTENNAS 

Evaluation of modified log-periodic antennas for pulse transmis- 

sion, 16:18139 (R;US) 





Nested-cone transformer antenna, 16:18391 (PA;US) 
ANTHRACENE 

Efficient photoinduced charge separation and storage in the 
solid state, rates, energetics, and spin-polarization, 16:17945 
(R;US) 

ANTIBODIES 

See also MONOCLONAL ANTIBODIES 

Radiation safety issues related to radiolabeled antibodies, 
16:18838 (R;US) 

Vacuum deposition of non-protein materials for use in antibody 
detection assays, 16:18603 (PA;US) 

ANTICORROSION 
See CORROSION PROTECTION 
ANTIGENS 

Information content of levels of tissue polypeptide antigen (TPA- 
prolifigen) in blood serum in patients with different benign and 
malignant diseases, 16:18756 (IA;SU;In Russian) 

ANTILAMBDA PARTICLES 

Strange and nonstrange baryon production in x*p and K*p in- 

teractions at 250 GeV/c, 16:19003 (R;SU;in Russian) 
ANTIMONY 

Environmental control by means of studying the natural areas 
with nuclear physics methods, 16:17824 (RA;SU;In Russian) 

Neutron activation analysis of natural waters in combination with 
preliminary concentration of microelements, 16:17818 
(RA;SU;In Russian) 

ANTIPROTONS 
Antiproton production for Tevatron, 16:19001 (R;US) 
APARTMENT BUILDINGS 

Consumer behaviour and the energy consumption of housing 
companies.: Theoretical framework, 16:17227 (R;Fl;in Finnish) 

Energy saving concepts for blocks of flats and office buildings, 
16:17275 (R;Fl;in Finnish) 

The use of heat pumps in dwelling houses equipped with gravity 
ventilation, 16:17264 (R;Fl;in Finnish) 

APATITES 
Electrochemical extraction of rare earth element hydroxides 
trom solutions, 16:17686 (IA;CS;in Russian) 

APPARATUS 

See EQUIPMENT 
APPENDIX (VERMIFORM) 

See LARGE INTESTINE 
APPLICATORS (RADIOTHERAPY) 

See RADIATION SOURCES 
APPROPRIATE TECHNOLOGY 

Market introduction of new components and systems in the off- 
shore sector, 16:16134 (I;NO;In Norwegian) 

AQUATIC ECOSYSTEMS 

Cesium-137 in biota from the Bothnian sea after the Chernoby! 
accident, 16:18580 (R;SE;in Swedish) 

Cooperative research projects of the Institute of Hydrobiology of 
Academia Sinica, Wuhan, P.R. China and the Institute of Eco- 
logical Chemistry of the Gesellschaft fuer Strahlen- und 
Umweltforschung mbH Munich, 1981-1989, 16:18920 (R;DE) 

Environmental Research Program 1989 annual report, 
16:18470 (R;US) 

Separation of water bloom from closed waster system, 
16:18537 (IA;JP;In Japanese) 

Valuation of damages to recreational trout fishing in the Upper 
Northeast due to acidic deposition, 16:18574 (R;US) 

AQUEOUS HUMOR 
See EYES 
AQUEOUS SOLUTIONS 

Properties of nitrate aqueous solutions, 16:17146 (IA;JP;In 
Japanese) 

Study on an open cycle solar absorption dehumidifying/drying 
system. Part 5.: Experimental of indoor open-type regenera- 
tor, 16:16543 (IA;JP;In Japanese) 

AQUIFERS 

Development of aquifer microcosms and in situ methods to test 
the fate and function of pollutant-degrading microorganisms: 
Progress report, 16:18842 (R;US) 

Geohydrologic characterization of the Macrodispersion Experi- 
ment (MADE) site, 16:18560 (RA;US) 


ARTIFICIAL INTELLIGENCE 


High-resolution electromagnetic (EM) imaging of subsurface 
contaminant plumes, 16:18555 (RA;US) 

Hydrologic characterization of the unconfined aquifer at the 
General Motors Harrison Division Plant, Tuscaloosa, Al- 
abama, 16:17154 (R;:US) 

Hydrologic transport and dispersion: An overview, 16:18559 
(RA;US) 

Investigation of ferric colloidal dam in an augifer thermal energy 
storage system, 16:17148 (IA;JP;In Japanese) 

Observed migration of a tracer plume at the MADE site, 
16:18550 (RA;US) 

ARCTIC REGIONS 

International conference on physiological process studies in the 
Arctic: [implications for ecosystems response to climate 
change]: Final report, 16:18495 (R:US) 

ARDENNES REACTOR 

Investigation of INCONEL X750 screws from internal structures 
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Phase-structural analysis of metal oxides of the type Y-Ba-Cu- 
O. 16:17609 (IA:SU:In Russian) 

Photometric determination of oxygen in HTSC-materials 
16:17758 (IA:SU:In Russian) 

Possibilities of phase diagnostics of yttrium-barium ceramics us- 
ing an ESR-spectrometer, 16:17603 (IA:SU:in Russian) 

Preparation technology and diagnostics of phases in HTSC- 
ceramics on the basis of thallium. 16:17599 (IA:SU:in Russian} 

Procedure for investigation of macro- and microstructure of ce- 
ramic HTSC-materials, 16:17621 (IA:SU:in Russian) 

Properties of recrystallized superconducting films of YBaCuO. 
16:17611 (IA:SU:In Russian) 

Quality control of the charge for HTSC-ceramics with the aid of 
ESR method, 16:17604 (IA:SU:In Russian) 

Quantitative analysis of phase composition in the Y203-BaO- 
CuO system by auger electron spectroscopy, 16:17792 
(IA:SU:in Russian) 

Secondary atom mass spectrometry for quantitative analysis of 
component composition of HTSC, 16:17765 (IA:SU:In Russian) 

Some results of the investigation of structure and properties of 
thick condensed Y-Ba-Cu-O-materials, 16:17623 (IA;SU:in 
Russian) 

Structural perfection and magnetic properties of '123'-crystals. 
16:17617 (IA:SU:in Russian) 

Study of HTSC-materials on the basis of barium-yttrium-copper- 
oxide powder, 16:17616 (IA;SU;in Russian) 

Study of elementary composition of HTSC Y,;Ba.Cu307_.,, 
16:17885 (IA:SU:In Russian) 

Study of impurity composition of HTSC-materials on the basis of 
complex oxides Y-Ba-Cu-O, Tm-Ba-Cu-O and Ti-Ca-Ba-Cu- 
O, 16:17763 (IA:SU:In Russian) 

Study of phase composition of HTSC on the basis of complex 
analysis of data on electric resistivity, cathodoluminescence 
and difterential dissolution, 16:17607 (IA:SU;in Russian) 

Study of the composition of gaseous products of YBa2Cu30> _ 
thermal dissociation and the starting materials for its synthe- 
sis, 16:17900 (IA:SU:In Russian) 

Study of the composition of thin films prepared by pulsed laser 
evaporation from the Y-Ba-Cu-O targets, 16:17796 (IA:SU;in 
Russian) 

Study of the influence of copper oxide dispersity and synthesis 
features on electrophysical characteristics of Y-Ba-Cu-O- 
ceramics, 16:17908 (IA:SU;In Russian) 

Superconductivity in the BaCuOz2,,-PbO system, 16:17874 
(IA:SU;in Russian) 

Superconductivity of ceramics of the YoBaCuOs-BaCuOz sys- 
tem, 16:17888 (IA;SU;In Russian) 

Surface diagnostics of Tl-containing HTSC-ceramics by the 
XPES and XAES methods, 16:17797 (IA;SU;In Russian) 

Thallium losses during preparation of high-temperature super- 
conducting ceramics, 16:17873 (IA:SU:in Russian) 

Thermal behaviour of copper nitrate during the synthesis of 
YBa2Cu307_, compound from a nitrate salt mixture, 
16:17899 (IA;SU;In Russian) 

Time and temperature dependences of electrical properties of 
silver - 1-2-3 ceramics- contact, 16:17688 (IA;SU:in Russian) 

X-ray diffraction, mass spectrometric and electrophysical char- 
acteristics of modified ceramics YBazCu3zO7_,, 16:17626 
(IA;SU;In Russian) 

X-ray diffraction, moessbauer and magnetic studies of halogen- 
containing yttrium cuprates, 16:17628 (IA;SU;in Russian) 


BARIUM SULFIDES 


Preparation, structure and properties of a new modification of 
BaCuoSo, 16:17906 (IA;SU;In Russian) 


BARLEY 


Calcium homeostasis in barley aleurone: Final technical report, 
16:18596 (R;US) 


BASALT 


Mineralogical textural and compositional data on the alteration of 
basaltic glass from Kilauea, Hawaii to 300°C: Insights to the 
corrosion of a borosilicate glass waste-form, 16:16359 (R;US) 
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BASES 


BASES 

High-degree processing of seepage water from landfill site for 
waste disposal, 16:17402 (IA:JP:In Japanese) 

Study on behavior of microorganisms in landfill site for waste 
disposal Part 3. 16:17403 (IA;JP:in Japanese) 

BATTELLE PACIFIC NORTHWEST LABORATORIES 
Pacific Northwest Laboratory annual report for 1990 to the DOE 
Office of Energy Research: Part 4. Physical sciences, 
16:18924 (R:US) 
Pacific Northwest Laboratory annual report for 1990 to the DOE 
Office of Energy Research: Part 2, Environmental Sciences, 
16:18527 (R:US) 
Technology transter quality assurance, 16:17198 (R;US) 
BATTERIES (ELECTRIC) 

See ELECTRIC BATTERIES 
BATTERIES (ISOTOPIC) 

See RADIOISOTOPE BATTERIES 
BEAM BENDING MAGNETS 

Some continuously variable partial snakes of Type 1 and Type 

2. 16:18209 (R:US) 
BEAM BUNCHING 
Coupied-bunch instabilities in the APS ring, 16:18176 (R;US) 
BEAM DYNAMICS 
See also BEAM BUNCHING 
BEAM-BEAM INTERACTIONS 
BETATRON OSCILLATIONS 

Beam dynamics studies in a low-frequency high-peak power 

laser-driven RF gun. 16:18216 (R:FR) 
BEAM EMITTANCE 

Emittance measurement in a magnetic field, 16:18195 (R:US) 

Simulation studies of emittance growth in RMS mismatched 
beams. 16:18186 (R:US) 

BEAM FOCUSING MAGNETS 

A study of misalignment effects of the ANL-APS electron linac 
focusing system. 16:18177 (R:US) 

Arbitrary function generator tor APS injector synchrotron correc- 
tion magnets, 16:18205 (R;US) 

Effects of construction and alignment errors on the orbit functions 
of the advanced photon source storage ring, 16:18206 (R;US) 

Fabrication and tests of prototype quadrupole magnets for the 
storage ring of the advanced photon source, 16:18266 (R;US) 

First turn beam correction for the advanced photon source stor- 
age ring. 16:18203 (R:US) 

BEAM INJECTION 

See also NEUTRAL ATOM BEAM INJECTION 

Beam dynamics studies in a low-frequency high-peak power 
laser-driven RF gun, 16:18216 (R;FR) 

BEAM MONITORING 
Log-ratio circuit for beam position monitoring, 16:18255 (R;US) 
BEAM MONITORS 

Log-ratio circuit for beam position monitoring. 16:18255 (R;US) 

New beam instrumentation in the AGS Booster, 16:18215 (R:US) 

Progress on the development of APS beam position monitoring 
system, 16:18208 (R:US) 

Vaccum and beam diagnostic controls for ORIC beam lines, 
16:18219 (R:US) 

BEAM OPTICS 
Effects of errors on the dynamic aperture of the Advanced Pho- 
ton Source storage ring, 16:18174 (R;US) 
BEAM PERVEANCE 
See BEAM EMITTANCE 
BEAM POSITION 

Progress on the development of APS beam position monitoring 
system, 16:18208 (R:US) 

Theoretical studies on the beam position measurement with 
button-type pickups in APS, 16:18172 (R;US) 

BEAM TRANSPORT 

3D simulations of axially confined heavy ion beams in round and 
square pipes, 16:19310 (R;US) 

Magnetic permeability of stainiess steel for use in accelerator 
beam transport systems, 16:18252 (R:US) 

BEAM-BEAM INTERACTIONS 

Beam-beam deflection and beamstrahlung monitor response for 

tied elliptic beams, 16:18193 (R;US) 
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BELGIAN REACTOR 3 

See BR-3 REACTOR 

BELLOWS 

Instabilities of bellows: Dependence on internai pressure, end 
supports, and interactions in accelerator magnet systems, 
16:18211 (R:US) 

BELOYARSK-3 REACTOR 

Status of fast reactor activities in the USSR, 16:16802 

(RA:XA:In Russian) 
BENTONITE 

An optimum silica flour-bentonite mixture for an engineered bar- 
rier, 16:18547 (R:US) 

The closure of WIPP disposal rooms filled with various waste 
and backfill combinations, 16:16341 (R;US) 

BENZENE 

Aromatics oxidation and soot formation in flames: Progress re- 
port for year beginning 15 August 1990. 16:17997 (R:US) 

Comparison of three physiologically-based pharmacokinetic 
models of benzene disposition, 16:18609 (R:US) 

Determination of on-stream destruction removal efficiency using 
Fourier transtorm infrared spectroscopy, 16:17704 (R:US) 

Environmental alternatives for transportation. 16:18444 (RA:US) 

Field and laboratory evaluation of the use of nitrate to remove 
BTX from a fuel spill, 16:18509 (RA:US) 

Fundamental studies of carbenes and hydrocarbon radicals: 
Progress report. 16:17999 (R;US) 

In situ reclamation of spills from underground storage tanks: 
New approaches for site characterization, project design, and 
evaluation of pertormance, 16:18510 (RA;US) 

Release Investigation Report for Underground Storage Tank 
2305-U at Building 9998, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, 16:18531 (R;US) 

Release investigation report for underground storage tank 2338- 
U at Building 9720-13, Oak Ridge Y-12 plant, Oak Ridge, 
Tennessee, 16:16374 (R;US) 

BENZENEDICARBOXYLIC ACID-ORTHO 

See PHTHALIC ACID 

BERYLLIA 
See BERYLLIUM OXIDES 
BERYLLIUM 12 
The oxidation of TaBe,;. and NbBe,2 coatings on niobium, 
16:17549 (R;US) 
BERYLLIUM ALLOYS 
Magnetic structures: neutron diffraction studies, 16:17448 (R;FR) 
BERYLLIUM COMPOUNDS 

See also BERYLLIUM OXIDES 

Characterization of lanthanides and beryllium by differential 
thermal analysis, 16:17865 (1A:BR;In Portuguese) 

Connections between magnetism and superconductivity in 
UBe13 doped with thorium or boron, 16:17535 (R:US) 

Temperature effects on the strength and toughness of Be,.Nb, 
16:17550 (R;US) 

BERYLLIUM OXIDES 

The oxidation of TaBe,. and NbBe,2 coatings on niobium, 
16:17549 (R;US) 

BETA BACKSCATTERING GAGES 

See RADIOMETRIC GAGES 

BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BETA DETECTION 

New solutions in detection technology of low energetic gamma, 

X and beta radiation, 16:18312 (RA;PL;In Polish) 
BETA DOSIMETRY 

Measurement of ambient dose rate caused by 6-radiation and 
personal dose rate at Kruemmel and Unterweser nuclear 
power plants, 16:16651 (R;DE:In German) 

BETA SOURCES 

Absolute measurement of the activity of the pure beta emitters 
by scintillation counter with liquid scintillator, 16:18316 
(RA;PL;In Polish) 





Double gas needle counter for low radioactivity measurements 
of stable beta emitters, first measurements, 16:18317 
(RA:PL:In Polish) 

BETATRON OSCILLATIONS 

Averaging equations of betatron oscillations in the vicinity of res- 

onances in cyclic accelerators, 16:19365 (R;SU;In Russian) 
BEVERAGES 

Pb, Cu, Fe, Cr, Co, Cd determination in canned and bottled 

beer, 16:17718 (IA;BR;in Portuguese) 
BGO DETECTORS 

Efficiency of the registration of gamma-rays with E,=4/17 MeV 
and neutrons with E,<6 MeV by the Nal(Tl) and Bi,Ge30,2 
scintillators, 16:18349 (R;SU;In Russian) 

BILE DUCTS 
See BILIARY TRACT 
BILIARY TRACT 

Comparative assessment of roentgenological and ultrasound 
examination in diagnosis of biliary tract diseases, 16:18777 
(IA;SU;In Russian) 

Correlation of ultrasonic and radioisotope methods of biliary 
bladder functional examination in case of chronic cholecysti- 
tis, 16:18775 (IA:SU;In Russian) 

BIMETALLIC CORROSION 

See ELECTROCHEMICAL CORROSION 
BIOCENOSES 

See ECOSYSTEMS 
BIOFLAVONOIDS 

Study of the basis for the competitiveness of Rhizobium japon- 
icum in the nodulation of soybean: Final report, 16:18847 
(R;US) 

BIOGAS 

See METHANE 
BIOGEOCENOSES 

See ECOSYSTEMS 
BIOINTRUSION 

Animal intrusion status report for fiscal year 1990, 16:18529 
(R;US) 

BIOLOGICAL FUNCTIONS 

Clinical and roentgenological criteria for assessment of compen- 
satory possibilities of the stomach in stenosis and 
postoperative forecasting, 16:18689 (IA;SU;in Russian) 

Complex evaluation of functional state of the heart according to 
the data of radionuclide ventriculography in cardiovascular 
diseases, 16:18729 (IA;SU;In Russian) 

Noninvasive dynamic X-ray kymography of the heart in diagno- 
sis of disorders of contractile and tonic myocardium function, 
16:18674 (IA;SU;In Russian) 

Radionuclide assessment of kidneys function in case of vesi- 
coureteral reflux in chikdren, 16:18765 (IA;SU;in Russian) 

Radionuclide evaluation of contractile function and myocardium 
perfusion in patients with ischemia of the heart, 16:18731 
(IA;SU;in Russian) 

BIOLOGICAL LOCALIZATION 

Comparison of three physiologically-based pharmacokinetic 

models of benzene disposition, 16:18609 (R;US) 
BIOLOGICAL MARKERS 

Positive scintiscanning and radioimmunoassay of some tumor 
markers in diagnosis and evaluation of efficacy of treatment of 
ovary cancer, 16:18735 (IA;SU;in Russian) 

BIOLOGICAL MATERIALS 

See also BIOLOGICAL WASTES 

On new methods for standardization of samples in activation 
analysis of biological materials, 16:17813 (RA;SU;In Russian) 

Proceedings of the 4. National Meeting on Analytical Chemistry 
- Abstracts, 16:17712 (|;BR;in Portuguese) 

BIOLOGICAL RADIATION EFFECTS 
Scientific works 1989. Centre de Recherches du Service de 
Sante des Armees, 16:18908 (R;FR;In French) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL REGENERATION 

Application of irradiated autoblood for regeneration stimulation, 

16:18874 (IA;SU;In Russian) 


BIOMEDICAL RADIOGRAPHY 
Ligaments 


Dynamics of X-ray changes in allotransplants after bone-plastic 
operations in patients with osteoblastoclastoma, 16:18708 
(IA;SU;In Russian) 

BIOLOGICAL REPAIR 

See also DNA REPAIR 

Potentially lethal damage and its repair, 16:18891 (RAJP;in 
Japanese) 

BIOLOGICAL WASTES 

Effects of coaguiant on coagulation-membrane separation pro- 
cess, 16:17357 (IA;JP;in Japanese) 

Evaluation of waste paper including newspaper as bedding ma- 
terial and accelerator for composting of livestock droppings, 
16:17301 (IA;JP;in Japanese) 

Seawater-diluted raw sewage processing with chemical coagu- 
lant, 16:18538 (IA;JP;In Japanese) 

Study on various factors affecting the flux in membrane separa- 


tion type raw sewage processing plant, 16:17356 (IA;JP:Iin 
Japanese) 


BIOMASS 

Boiler specific exergy of tall golden-rod, 16:16480 (IA:JP;In 
Japanese) 

NO, pollution from biomass burning: A global study, 16:18487 
(R;US) 

Techno-economic assessment of selected biomass liquefaction 
processes, 16:16106 (R;Fl) 

BIOMASS CONVERSION PLANTS 

Biogas of food wastes: Preliminary treatment, sanitizing and de- 
composition of food wastes, from institutions and households, 
in communal biomass conversion plants. Pilot project, 
16:16471 (1;DK;in Danish) 

BIOMEDICAL RADIOGRAPHY 
See also FLUOROSCOPY 
OSTEODENSITOMETRY 
Biliary Tract 

Transdrain roentgenodiapeutic of cicatrizant strictures of main 

bile ducts, 16:18663 (IA;SU;in Russian) 
Blood Vessels 

Significance of arteriography lymphography and flebography in 
diagnosis of malignant tumor spreading, 16:18682 (IA;SU;in 
Russian) 

Bronchi 

Modified method of bronchography in children, 16:18639 

(IA;SU;in Russian) 
Cartilage 

On some new roentgenological symptoms of hematogenous os- 
teomyelitis of vertebrae in children and juveniles, 16:18701 
(IA;SU;in Russian) 

Chest 

On standardization of system and methods of preventive 
roentgenography of chest organs in underground workers of 
coal mines, 16:18630 (IA;SU;in Russian) 

Quantitative roentgenological evaluation of treatment efficacy of 
malignant tumors and other diseases of lungs and medi- 
astinum, 16:18655 (IA;SU;in Russian) 

Gastrointestinal Tract 

Possibilities of complex X-ray examination in diagnosis of ex- 

traorgan retroperitoneal tumors, 16:18691 (IA;SU;In Russian) 
Intestines 

Pneumocolonography in invagination of intestines in children, 

16:18686 (IA;SU;in Russian) 
Jaw 

Anatomo-functional changes of temple-low jaw joint in cross 
deformation of tooth rows according to clinical and X-ray ex- 
aminations, 16:18718 (IA;SU;in Russian) 

New X-ray methods in diagnosis of low jaw diseases, 16:18704 
(IA;SU;In Russian) 

Large intestine 

Rational use of X-ray examinations of rectum and colon at poly- 
clinic, 16:18670 (IA;SU;in Russian) 

Roentgenological assessment of functional state of small-large 
intestinal antireflux anastomosis, 16:18680 (IA;SU;In Russian) 

Ligaments 

Radiodiagnosis of injuries and diseases of vertebrae ligaments, 

16:18702 (IA;SU;In Russian) 
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BIOMEDICAL RADIOGRAPHY 
Lymph Vessels 


Lymph Vessels 

Significance of arteriography lymphography and flebography in 
diagnosis of malignant tumor spreading, 16:18682 (IA;SU;In 
Russian) 

Meetings 

8. conference of X-ray technicians and radiologiss of the Ukrainian 

SSr: Summaries of reports, 16:18617 (1;SU;ln Russian) 
Myocardium 

Noninvasive dynamic X-ray kymography of the heart in diagno- 
sis of disorders of contractile and tonic myocardium function, 
16:18674 (IA;SU;In Russian) 

Pancreas 

Radiodiagnosis of pancreatic cysts and purulent complications 
of acute pancreatitis, 16:18687 (IA;SU;In Russian) 

Roentgenodiagnosis of acute pancreatitis and its forms, 
16:18673 (IA;SU;In Russian) 

Standardization of X-ray examination in pancreas diseases, 
16:18676 (IA;SU;In Russian) 

Pituitary Gland 

X-ray examination method in etiologic diagnosis of maculodys- 

trophia, 16:18713 (IA;SU;In Russian) 
Radiation Doses 

Organ doses to examinees during photofluorography, fluo- 

roscopy and computed tomography, 16:18906 (R;JP) 
Rectum 

Rational use of X-ray examinations of rectum and colon at poly- 
clinic, 16:18670 (IA;SU;In Russian) 

Significance of complex X-ray endoscopic diagnosis in evalua- 
tion of rectum lesions in nonspecific colitis, 16:18690 
(IA;SU;In Russian) 

Respiratory System 

X-ray examination of chest cavity in diagnosis of acute pancre- 

atitis, 16:18649 (IA;SU;In Russian) 
Skeleton 

Recognizing and differential radiodiagnosis of early tumors of lo- 

comotor apparatus, 16:18696 (IA;SU;in Russian) 
Small intestine 

Complex radiodiagnosis of duodeno-gastral refluxes, 16:18722 
(IA;SU;in Russian) 

Influence of method of surgical treatment of nonspecific ulcer 
colitis on functional state of small intestine and hepatobiliary 
system, 16:18706 (IA;SU;In Russian) 

Roentgenological assessment of functional state of small-large 
intestinal antireflux anastomosis, 16:18680 (IA;SU;In Russian) 

Size of revealed tumors and morphofunctional changes in duo- 
denum and stomach according to roentgenological data in 
pancreas cancer accompanied by jaundice, 16:18694 
(IA;SU;In Russian) 

Standardization 

Standardization and choice of conditions for roentgenography, 

16:18624 (IA;SU;in Russian) 
Stomach 

Clinical and roentgenological criteria for assessment of compen- 
satory possibilities of the stomach in stenosis and 
postoperative forecasting, 16:18689 (IA;SU;In Russian) 

Complex radiodiagnosis of duodeno-gastral refluxes, 16:18722 
(IA;SU;In Russian) 

Size of revealed tumors and morphofunctional changes in duo- 
denum and stomach according to roentgenological data in 
pancreas cancer accompanied by jaundice, 16:18694 
(IA;SU;In Russian) 

Teeth 

Anatomo-tunctional changes of temple-low jaw joint in cross 
deformation of tooth rows according to clinical and X-ray ex- 
aminations, 16:18718 (IA;SU;in Russian) 

Vertebrae 

On some new roentgenological symptoms of hematogenous os- 
teomyelitis of vertebrae in children and juveniles, 16:18701 
(IA;SU;in Russian) 

Radiodiagnosis of injuries and diseases of vertebrae ligaments, 
16:18702 (IA;SU;in Russian) 

Wounds 

Peculiarities of urgent radiodiagnosis of thoracoabdomen in- 

juries and wounds, 16:18672 (IA;SU;In Russian) 
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BIOREACTORS 

Low-temperature catalytic gasification of wet industrial wastes: 

FY 1989-1990 interim report, 16:16472 (R;US) 
BIPYRIDINES 

Surface chemistry of electrocatalysts: Final report, [July 1986— 

August 1990], 16:17943 (R;US) 
BIRDS 

See also FOWL 

Status of birds at the Hanford Site in southeastern Washington, 
16:18530 (R:US) 

BISMUTH 

[Chemisorption and reactions studies on well-characterized 

bimetallic and alloy surfaces]: Final report, 16:17856 (R;US) 
BISMUTH COMPOUNDS 

See also BISMUTH OXIDES 

A study on the development of high T. superconducting materi- 
als, 16:17662 (R;KR;In Korean) 

Application of the flame photometry method to investigation of 
the composition of HTSC-materials on the basis of alkaline 
earth, rare earth, or heavy metal cuprates, 16:17787 
(IA;SU;In Russian) 

Bismuth cuprates forming during synthesis of HTSC-materials in 
the Bi-Sr-Ca-Cu-O system, 16:17881 (IA;SU;In Russian) 

Defect structure of semiconducting and insulating epitaxial ox- 
ides, May 1, 1990—April 30, 1991, 16:17590 (R;US) 

Electrochemical characteristics and diagnostics of HTSC, 
16:17876 (IA;SU;In Russian) 

Irradiation of Bl-based superconducting ceramics with 650 MeV 
protons, 16:19189 (R;SU;In Russian) 

Manifestation of nondirectional d-bond and electron shell col- 
lapse in the spectra of thallium- and bismuth-containing 
media, 16:17898 (IA;SU;in Russian) 

Metastable states and properties of Bi- and Tl-ceramics, 
16:17630 (IA;SU;In Russian) 

Phase analysis of complex cuprates of bismuth and rare earths, 
16:17884 (IA;SU;In Russian) 

BISMUTH GERMANATE DETECTORS 

See BGO DETECTORS 

BISMUTH OXIDES 
Neutron Spectra 

Electron-phonon coupling, oxygen isotope effect, and supercon- 

ductivity in Ba, _,KxBiO3, 16:18105 (R;US) 
Quantitative Chemical Analysis 

Analysis of high-temperature superconducting materials Ca-Sr- 
Bi-Cu-O, 16:17751 (IA;SU;In Russian) 

Determination of base components in high-temperature super- 
conductors of small mass by the method of atomic emission 
spectral analysis, 16:17786 (IA;SU;In Russian) 

Determination of bismuth, strontium, calcium and copper in their 
oxide system forming high-temperature superconducting 
phases, 16:17753 (IA;SU;In Russian) 

Type-li Superconductors 

Analysis of high-temperature superconducting materials Ca-Sr- 
Bi-Cu-O, 16:17751 (IA;SU;in Russian) 

Application of X-ray emission microanalysis method (XEMA) to 
the study of elementary composition of HTSC-materials, 
16:17764 (IA;SU;In Russian) 

Composition of the surface layer of HTSC-ceramics and films 
from the X-ray photoelectron spectroscopy data, 16:17771 
(IA;SU;In Russian) 

Determination of base components in high-temperature super- 
conductors of small mass by the method of atomic emission 
spectral analysis, 16:17786 (IA;SU;In Russian) 

Determination of bismuth, strontium, calcium and copper in their 
oxide system forming high-temperature superconducting 
phases, 16:17753 (IA;SU;in Russian) 

Determination of carbonates and carbon in oxide systems used 
for preparation of high-temperature superconductors, 
16:17768 (IA;SU;In Russian) 

Determination of nonstoichiometric oxygen in high-temperature 
superconductors and other complex metal oxides, 16:17760 
(IA;SU;In Russian) 

Diagnostics of HTSC-ceramics of the composition Bi-Sr-Ca-Cu- 
O by ESR method, 16:17605 (IA;SU;in Russian) 





Effect of intercalation and degradation on the structure and 
superconducting properties of high-temperature superconduc- 
tors, 16:17902 (IA;SU;In Russian) 

Electric resistivity of the Bi-Sr-Ca-Cu-O specimens of different 
composition in the temperature range 20-870 deg C, 
16:17654 (IA;SU;In Russian) 

Emanation thermal analysis in diagnostics of oxide supercon- 
ducting compounds, 16:17744 (IA;SU;in Russian) 

Feasibility study of the preparation of monophase supercon- 
ducting compounds in the Bi-Sr-Ca-Cu-O system, 16:17909 
(IA;SU;In Russian) 

IR-spectroscopic study of structural features of the Bi-Sr-Ca- 
Mg-Cu-O system, 16:17655 (IA;SU;In Russian) 

Identification and X-ray crystal structure analysis of some oxide 
phases forming in the Bi-Sr-Ca-Cu-O system, 16:17598 
(IA;SU;In Russian) 

Influence of heat treatment conditions on phase composition 
and electric conductivity of high-temperature superconductors 
of the Biz_,Pb,Sr2CagCugOy (0.1<x<0.5) system, 16:17612 
(IA;SU;In Russian) 

Investigation of synthesis process of Bi2(Sr,Ca)3Cu2O¢,,, 
16:17883 (IA:SU:in Russian) 

Microstructure and elementary composition of Bi,Srz3CagCu,Oy 
ceramics, 16:17901 (IA:SU;In Russian) 

Oxidizing ability and mean oxidation degree of bismuth and cop- 
per in oxide HTSC-materials, 16:17875 (IA;SU;In Russian) 
Phase composition of bismuth-containing superconductors dur- 

ing growth from their own melts, 16:17608 (IA:SU:In Russian) 

Phase formation in the Bi-Sr-Ca-Cu-O system during supercon- 
ducting monocrysta!l growth from high-temperature solutions, 
16:17600 (IA;SU;In Russian) 

Physico-chemical principles of the formation of high-temperature 
superconducting compounds, 16:17620 (IA:SU;In Russian) 
Properties of the crystal phases of the Bi-Pb-Ca-Sr-Cu-O sys- 
tem, prepared by crucible-zone melting, 16:17629 (IA;SU;In 

Russian) 

Structural and magnetic properties of bismuth ceramics of differ- 
ent composition. Study of the effect of different regimes of 
heat treatment, 16:17635 (IA;SU;In Russian) 

X-ray diffraction analysis of monocrystals of the Bi(Pb)-Sr-Ca- 
Cu-O and Nd-Ba-Cu-O systems, 16:17619 (IA;SU;In Russian) 


Valence 
Oxidizing ability and mean oxidation degree of bismuth and cop- 
per in oxide HTSC-materials, 16:17875 (IA;SU;In Russian) 


BITUMENS 
Evaluation of oil shale bitumen as a pavement asphalt additive 
to reduce moisture damage susceptibility, 16:16149 (R;US) 


BITUMINOUS COAL 
Combustion Kinetics 
Studies on coal devolatilization and char reactivity under PFBC 
conditions: Final report, 16:16097 (R;US) 


Deashing 
Surface electrochemical control for fine coal and pyrite separa- 
tion: Technical progress report, October 1-December 31, 
1990, 16:16033 (R;US) 


Desutturization 

Chemical coal cleaning using selective oxidation: Technical re- 
port, September 1, 1990-November 30, 1990, 16:16055 
(R;US) 

Combined chemical and microbiological removal of organic sul- 
fur from coal: Technical report, September 1—-November 30, 
1990, 16:16056 (R;US) 

Genetic engineering of sulfur-degrading Sulfolobus: Technical 
report, September 1, 1990—November 30, 1990, 16:18606 
(R;US) 

New reagents for coal desulfurization: Technical report, 
September 1, 1990—November 30, 1990, 16:16054 (R;US) 
Surface electrochemical control for fine coal and pyrite separa- 
tion: Technical progress report, October 1—-December 31, 

1990, 16:16033 (R;US) 


Dissolution 


Low temperature swelling of Argonne Premium Coal Samples: 
Effect on pore structure, 16:16058 (R;US) 


BLOOD PLASMA 


Flotation 

Pilot-scale testing of microbubble flotation: Final report, 

16:16039 (R;US) 
Heat Treatments 

Fundamental studies of water pretreatment of coal: First annual 
report, September 5, 1989-September 30, 1990, 16:16049 
(R;US) 

Hydrolysis 

Fundamental studies of water pretreatment of coal: First annual 
report, September 5, 1989-September 30, 1990, 16:16049 
(R;US) 

Materials Recovery 

Fine coal flotation of plant waste: An in-plant comparison — 
columns vs. sub-a cell: Technical report, September 1- 
November 30, 1990, 16:16080 (R;US) 

Recovery of coal fines from preparation plant effluents: Technical 
report, September 1—November 30, 1990, 16:16081 (R;US) 

Recovery of fine coal from waste streams using advanced 
column flotation: Technical report, September 1, 1990— 
November 30, 1990, 16:16078 (R:US) 

Morphological Changes 

Low temperature swelling of Argonne Premium Coal Samples: 

Effect on pore structure, 16:16058 (R;US) 
Oxidation 

Chemical coal cleaning using selective oxidation: Technical re- 
port, September 1, 1990—November 30, 1990, 16:16055 
(R:US) 

Plasticity 

Coal plasticity at high heating rates and temperatures: Third 

technical progress report, 16:16067 (R;US) 
Solvent Extraction 

Kinetics of coal conversion to soluble products: Quarterly re- 

port, October 1, 1990—March 31, 1991, 16:16044 (R;US) 
Structural Chemical Analysis 

Characterization of organic nitrogen in IBCSP coals: Technical re- 
port, 1 September 1990-30 November 1990, 16:16068 (R:US) 

Vhf EPR determination of the chemical forms of organic sulfur in 
coal: Technical report, September 1—November 30, 1990, 
16:16069 (R;US) 

Swelling 

Low temperature swelling of Argonne Premium Coal Samples: 

Effect on pore structure, 16:16058 (R;US) 
Water Removal 

Electroosmotically enhanced dewatering/deliquoring of fine- 
particle coal: Final report, January 1, 1989-August 31, 1990, 
16:16034 (R:US) 

Proof of concept and performance optimization of high gravity 
batch type centrifuge for dewatering fine coal: Quarterly tech- 
nical progress report, September 21, 1990 to December 20, 
1990, 16:16032 (R;US) 

BLACK COAL 

See also BITUMINOUS COAL 

Combined minimizing of NOx-production and reduction of 
formed NOx during combustion of coal dust. Phase 2. Final 
report, 16:16104 (1;DE;in German) 

BLACK LUNG DISEASE 

See PNEUMOCONIOSES 
BLADES (TURBINES) 

See TURBINE BLADES 
BLANKETS (BREEDING) 

See BREEDING BLANKETS 
BLENDERS 

See MIXERS 
BLOOD CIRCULATION 

Assessment of central hemodynamics in different clinical and 
morphological versions of chronic glomerulonephnitis using 
nuclear methods, 16:18678 (IA;SU;in Russian) 

Methodological peculiarities of radionuclide examination of cen- 
tral hemodynamics and kidneys in case of marginal arterial 
hypertension, 16:18746 (IA;SU;in Russian) 

BLOOD PLASMA 

Radioimmunoassay in evaluation of 6-blockators effect on hor- 
monal spectra in patients with juvenile hypertension, 
16:18744 (IA:SU:In Russian) 
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BLOOD SERUM 


BLOOD SERUM 

Importance of radioimmunoassay of ferritine in blood serum in 
patients with different benign and malignant diseases, 
16:18755 (IA:SU:In Russian) 

Information content of levels of tissue polypeptide antigen (TPA- 
prolifigen) in blood serum in patients with different benign and 
malignant diseases, 16:18756 (IA;SU;In Russian) 

BLOWDOWN 

Debris dispersal from reactor cavity during low temperature sim- 
ulant tests of direct containment heating (DCH), 16:17011 
(RA;US) 

BLOWERS 

Study on the optium operation of the solar assisted air-source 
heat pump system. Part 4.: Basic experimental outline of 
using a heat collecting-radiation panel in the artificial environ- 
mental room, 16:16539 (IA;JP;in Japanese) 

BN-1600 REACTOR 

Status of fast reactor activities in the USSR, 16:16802 

(RA:XA;in Russian) 
BN-350 REACTOR 
Status of fast reactor activities in the USSR, 16:16802 
(RA;XA;in Russian) 
BN-600 REACTOR 
See BELOYARSK-3 REACTOR 
BN-800 REACTOR 

Status of fast reactor activities in the USSR, 16:16802 

(RA;XA;in Russian) 
BNL 
Brookhaven National Laboratory site environmental report for 
calendar year 1989. 16:18428 (R;US) 
BODY WAVES S (SEISMIC) 
See SEISMIC S WAVES 
BOGS 
See SWAMPS 
BOHUNICE A-1 REACTOR 

Ecological aspects of nuclear power plant decommissioning, 

16:16984 (IA:CS:In Slovak) 
BOHUNICE V-1 REACTOR 

Operating experience with the production economics at the Bo- 

hunice power plant, 16:16832 (IA;CS;In Slovak) 
BOHUNICE V-2 REACTOR 

Experience from the performance of the steam generator at the 
Bohunice V-2 nuclear power plant, 16:16689 (IA;CS;In Slovak) 

Operating experience with the production economics at the Bo- 
hunice power plant, 16:16832 (IA:CS;In Slovak) 

BOILERS 

See also REFUSE-FUELED BOILERS 

Analysis of properties of ask deposited in boiler tube of waste 
incinerator, 16:17381 (IA;JP;In Japanese) 

Detail dimensioning of integrated fiber-burner boiler system: 
Partial report 8, 16:18092 (IA:DK;in Danish) 

Measurements on an integrated fiber burner boiler system: 
Comparison with calculated values. Partial report 9, 16:18091 
(IA;DK;in Danish) 

Studies of gas flow in grate fired boilers, 16:18099 (R;SE;in 
Swedish) 

BOILING WATER COOLED AND MODERATED REACTOR 
See BWR TYPE REACTORS 
BOLOMETERS 
A bolometric approach to cosmion searches, 16:18354 (R;FR) 
BONE DISEASES 
See SKELETAL DISEASES 
BONE FRACTURES 

Optimization of radiodiagnosis of brain trauma, 16:18700 

(IA;SU;in Russian) 
BONE MARROW CELLS 

Medullar depressive effects of irradiation and HN-2 intoxication 
in mice: a comparative test, 16:18911 (RA;FR;in French) 

Selective retention of '4”Pm in skeleton and its injury effect on 
immune cells of bone marrow studied by liquid scintillation 
counting, 16:18862 (R;CN;In Chinese) 

The recovery of bone marrow derived GM-CFU in baboons 
unilaterally exposed to a total body LDso 39 mixed neutron- 
gamma irradiation, 16:18910 (RA:FR;In French) 
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BONES 
See SKELETON 
BOREHOLES 

Analyses and field tests of the hydraulic performance of cement 
grout borehole seals, 16:16381 (R;US) 

Boring and lining horizontal emplacement holes, 16:16332 (R;US) 

Changes in rock salt permeability due to nearby excavation, 
16:16345 (R:US) 

Geophysical borehole logging in the unsaturated zone, Yucca 
Mountain, Nevada, 16:18931 (R:US) 

Limited site investigation of Landfills 1 and 4, Fort Lewis, Wash- 
ington, 16:18571 (R;US) 

WIPP [Waste Isolation Pilot Plant] intermediate scale borehole 
test: A pretest analysis, 16:16342 (R;US) 

BORIC ACID 

The relation of Hertzian contact pressure to friction behavior of 
self-lubricating boric acid films, 16:17441 (R;US) 

The titration of boric acid solution with excellent precision and 
accuracy, 16:17724 (IA;BR;in Portuguese) 

BORIDES 

Low-temperature heat capacity of borides of transition and rare 

earth metals, 16:17915 (IA;SU;In Russian) 
BORON 

Boron colorimetric determination in plants by flow injection sys- 
tem with stopped flow, 16:17722 (IA;BR;In Portuguese) 

Mechanistic interpretation of glass reaction: Input to kinetic 
mode! development, 16:16214 (R;US) 

BORON 12 
Polarization effects of second-class currents in the direct and in- 
verse 6-decay of nuclei, 16:19141 (R;SU;in Russian) 
BORON CARBIDES 
Characterization of Mo/B,C multilayers, 16:17671 (R;US) 
BORON COMPLEXES 
Thermochemistry of dialkylborates, 16:17917 (IA;SU;In Russian) 
BORON COMPOUNDS 
See also BORIDES 
BORON CARBIDES 
BORON HYDRIDES 
BORON NITRIDES 
BORON SILICATES 
ORGANIC BORON COMPOUNDS 

Power burst facility/boron neutron capture therapy program for 

cancer treatment: Volume 4, No. 11, 16:18614 (R;US) 
BORON HYDRIDES 

Theoretical studies of potential energy surfaces and computa- 

tional methods, 16:17847 (R;US) 
BORON NITRIDES 

Calorimetry of reactions with fluorine in bomb. Formation en- 
thalpy of graphite-like, cubic and wurtzite-like boron nitride, 
16:17914 (IA;SU;in Russian) 

BORON SILICATES 
Demonstration of liquid metal/fabric heat pipes, 16:17664 (R;US) 
BOROSILICATE GLASS 

Density phenomena of an actinide-doped borosilicate waste 
glass, 16:16274 (R;JP;In Japanese) 

Hydrothermal leaching of R7-T7 borosilicate glass, 16:17675 
(R;FR) 

Long-term stability of high-level waste forms, 16:16219 (R;FR) 

Mass-transfer analysis of waste packages containing defense 
waste processing facility glass as a waste form, 16:16385 
(R:US) 

Mineralogical textural and compositional data on the alteration of 
basaltic glass from Kilauea, Hawaii to 300°C: Insights to the 
corrosion of a borosilicate glass waste-form, 16:16359 (R;US) 

Study of electron and ion beams interaction with surface of 
borosilicate glasses, 16:17687 (IA;SU;In Russian) 

BOROSILICATES 
See BOROSILICATE GLASS 
BORSSELE REACTOR 

Sequential decision reliability concept and failure rate assess- 
ment: Application to nuclear power plant surveillance 
instrumentation, 16:16879 (R;NL) 

BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 





BOUNDARY VALUE PROBLEMS 
See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 
TOPAZ2D validation status report for December 1990, 16:19390 
(R;US) 
BOVINE 
See CATTLE 
BR-3 REACTOR 

Results of recent ORNL fission product release tests, 16:17044 
(RA;US) 

BRACKISH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 

BRAIN 

See also CEREBELLUM 

Comparative effects of neutron and gamma irradiation on stri- 
atal Di and D2 dopamine receptors in rats, 16:18912 
(RA;FR;In French) 

Kinetics of [''C]N, N-dimethylphenylethylamine in the brain: 
Measurement of brain MAO-B activity, 16:18833 (RA;JP;In 
Japanese) 

Optimization of radiodiagnosis of brain trauma, 16:18700 
(IA;SU;In Russian) 

Power burst facility/ooron neutron capture therapy program for 
cancer treatment: Volume 4, No. 11, 16:18614 (R;US) 

Tomographic study of cerebral blood flow with HMPAO 99 m Te: 
methodological specifications, 16:18840 (RA;FR;In French) 

BRAZED JOINTS 
Residual stresses in metal/ceramic brazes: Effect of creep on fi- 
nite element analysis results, 16:17557 (R;US) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 
BREATH 
Roentgenological characteristics of breath function disorders in 
coal miners in dust lung diseases, 16:18634 (IA;SU;In Russian) 
BREATHING 
See BREATH 
BREEDING BLANKETS 

Survey of fusion reactor liquid metal blanket development: |s- 
sues and present status in neutronics studies, 16:19293 
(R;JP;In Japanese) 

BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES 

Coupled fluid-flow modeling of brines flowing through deforming 
salt around the excavations for the Waste Isolation Pilot Plant 
(WIPP), in the Permian Salado Formation, 16:16225 (R:US) 

Geochemistry of Salado Formation brines recovered from the 
Waste Isolation Pilot Plant (WIPP) repository, 16:16226 (R;US) 

Intergranular fluid compositions from the Waste Isolation Pilot 
Plant (WIPP) southeastern New Mexico, 16:16336 (R;US) 

Regional double-porosity solute transport in the Culebra dolomite 
under brine-reservoir-breach release conditions: An analysis 
of parameter sensitivity and importance, 16:16333 (R;US) 

The effect of brine on the creep of WIPP salt in laboratory tests, 
16:16338 (R;US) 

BROMIDES 

See also SILVER BROMIDES 

Surface chemistry of electrocatalysts: Annual report, July 1986— 
November 1987, 16:17942 (R;US) 

BROMINE 

Environmental control by means of studying the natural areas 
with nuclear physics methods, 16:17824 (RA;SU;in Russian) 

The use of activation analysis in the hydrogeological studies 
with tracers, 16:17817 (RA;SU) 

BROMINE 79 TARGET 

Toward a unified dynamic model for heavy ion reactions — Ex- 
clusive measurements of Br + Al and Ni + Mg at incident 
energies near 10 MeV/amu, 16:19086 (R;US) 

BROMINE 81 

Anomaly in the energy dependence of the yield of the isomer in 
®'Br by photo-excitation as the manifestation of nuclear inter- 
mediate structure, 16:19139 (R;SU;in Russian) 


BUILDINGS 
Energy Analysis 


BROMINE ADDITIONS 

Determination of bromine and iodine intercalated into supercon- 
ducting compounds of the type Y-Ba-Cu-O, 16:17785 
(IA;SU;In Russian) 

BROMINE BROMIDES 

See BROMINE 

BROMINE IONS 

Analysis of time- and space-resolved Na-, Ne-, and F-like emis- 

sion from a laser-produced bromine plasma, 16:18973 (R;US) 
BRONCHITIS 

Clinical radiodiagnosis and forecasting in chronic bronchitis, 
16:18635 (IA;SU;In Russian) 

Radiopneumography in chronic bronchitis and bronchial astma, 
16:18716 (IA;SU;In Russian) 

Roentgenofunctional and thermographic examination in differ- 
ential diagnosis of various forms of chronic bronchitis, 
16:18760 (IA;SU;In Russian) 

BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
RESPIRATORY SYSTEM DISEASES 
BROOKHAVEN AGS 

AGS experiments, 
16:18148 (R;US) 

New beam instrumentation in the AGS Booster, 16:18215 (R;US) 

Report of the AGS Experimental Area Shielding Upgrade Com- 
mittee: Shielding report, 16:18213 (R;US) 

Results on search for a QGP with a TPC magnetic spectrometer 
at AGS and plans for an ~4x TPC magnetic spectrometer at 
RHIC, 16:18997 (R;US) 

BROOKHAVEN NATIONAL LABORATORY 

See BNL 

BROOKHAVEN RHIC 

Advantages of polarization experiments at RHIC, 16:18178 
(R;US) 

Results on search for a QGP with a TPC magnetic spectrometer 
at AGS and plans for an ~42 TPC magnetic spectrometer at 
RHIC, 16:18997 (R;US) 

BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETE BLOCKS 
CONCRETES 
The impact of atmospheric damage to materials on consumers: 
News you can use, 16:18427 (R;US) 
BUILDINGS 

See also COMMERCIAL BUILDINGS 
FEDERAL BUILDINGS 
GREENHOUSES 
HOSPITALS 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 

Air Conditioning 

Finnish air conditioning system: First phase, 16:17277 (R;Fl;in 

Finnish) 
Alr Flow 

[Air flow patterns within buildings]: Foreign trip report, April 7— 

14, 1991, 16:17267 (R;US) 
Convection 

Report on heat transfer at internal building surfaces, 16:16553 

(R;GB) 
District Cooling 

Low cost design and construction techniques for plastic piping in 

low-density areas: Final technical report, 16:17414 (R;US) 
District Heating 

Low cost design and construction techniques for plastic piping in 

low-density areas: Final technical report, 16:17414 (R;US) 
Energy Analysis 

Object-oriented energy economical analysis and designing pro- 

grams, 16:17274 (R;Fl;In Finnish) 
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BUILDINGS 
Energy Conservation 


Energy Conservation 
The evaluation of profitableness of energy conservation mea- 
sures, 16:17260 (R;Fl;in Finnish) 
Energy Consumption 
Maintaining adequate data capture rates from remote sites with 
end-use monitoring equipment, 16:17268 (R;US) 
Energy Demand 
Energy-conscious building design. A guide and a procedure for 
the calculation of the heat demand of buildings, 16:17252 
(1;DE;in German) 
Federal Republic Of Germany 
Energy-conscious building design. A guide and a procedure for 
the calculation of the heat demand of buildings, 16:17252 
(1;DE;In German) 
Fungi 
The critical moisture and temperature conditions for mold fungi 
in construaction, 16:17280 (R;Fl;in Finnish) 
Heat 
Energy-conscious building design. A guide and a procedure for 
the calculation of the heat demand of buildings, 16:17252 
(1;DE;in German) 
Monitoring 
Energy monitoring of buildings: A way to compare passive solar 
buildings with the existing building stock, 16:17253 (RA;LU) 
Passive Solar Heating Systems 
Report on heat transfer at internal building surfaces, 16:16553 
(R;GB) 
Planning 
Checking the geometrical parameters of buildings and struc- 
tures by using a digital model, 16:16731 (IA;CS;in Czech) 
Energy-conscious building design. A guide and a procedure for 
the calculation of the heat demand of buildings, 16:17252 
(1;DE;In German) 
Seismic Eftects 
Earthquake analysis with nonlinear soil-structure interaction and 
nonlinear supports of components, 16:16768 (RA;XA) 
Methods for seismic analysis of nuclear power plants, 16:16853 
(RA;XA) 
Seismic design of the Heysham 2 advanced gas cooled reactor 
nuclear power station, 16:16773 (RA;XA) 
Summary of results obtained from the testing of reinforced con- 
crete shear walls, 16:17068 (RA;US) 
The effects of reduced structural stiffness on plant risk and mar- 
gin, 16:17069 (RA;US) 
Soll-Structure Interactions 
Earthquake analysis with nonlinear soil-structure interaction and 
nonlinear supports of components, 16:16768 (RA;XA) 
Surtaces 
Report on heat transfer at internal building surfaces, 16:16553 
(R;GB) 
Thermal Comfort 
The effects of nonuniform thermal conditions on thermal com- 
fort: Literary survey, 16:17278 (R;Fl;In Finnish) 
Walls 
Summary of results obtained from the testing of reinforced con- 
crete shear walls, 16:17068 (RA;US) 
Windows 
Solid state electrochromic “smart” windows: Final report, May 1, 
1987—August 31, 1990, 16:17246 (R;US) 
BUNCHING (BEAM) 
See BEAM BUNCHING 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BURNABLE POISONS 
Integrity of neutron-absorbing components of LWR fuel systems, 
16:16656 (R;US) 
BURNER FUEL OIL 
See HEATING OILS 
BURNERS 
See also GAS BURNERS 
Combustion Kinetics 


Analyses of natural gas fired ceramic fibre burners. Part 1: Ex- 


perimental study and practical applications, 16:18083 (I|A;DK) 
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Emissivity 
Surface emissivity of a porous layer calculated from basic radia- 
tion properties: Partial report 20, 16:18088 (IA;DK) 
Feasibility Studies 
Fibre-burner test: Note on method. Partial report 3, 16:18097 
(IA;DK;In Danish) 
Integrated fibre-burner boiler system. Vol. 1, 16:18089 (I;DK;In 
Danish) 
Fibers 
Analyses of natural gas fired ceramic fibre burners. Part 1: Ex- 
perimental study and practical applications, 16:18083 (IA;DK) 
Analysis of a natural gas fired ceramic burner: Theoretical 
study. Part 2, 16:18084 (IA;DK) 
Ceramic fibre plates as flame holders: 
16:18085 (1A;DK) 
Computer program for dimensioning of an integrated fiber-burner 
boiler system: Partial report 7, 16:18093 (IA;DK;In Danish) 
Construction and testing of a larger fiber burner: Partial report 
11, 16:18080 (IA;DK;in Danish) . 
Development of new fiber materials: Partial report 12, 16:18081 
(IA;DK;In Danish) 
Development of new fiber materials: Partial report 13, 16:18082 
(1A;DK;in Danish) 
Fibre-burner test: Note on method. Partial report 3, 16:18097 
(IA;DK;In Danish) 
integrated fiber-burner boiler system. Vol. 2, 16:18079 (1;DK;In 
Danish, English) 
Integrated fibre-burner boiler system. Vol. 1, 16:18089 (I;DK;In 
Danish) 
Maximum theoretical radiation efficiency of a fibre burner: Par- 
tial report 18, 16:18087 (IA;DK;In Danish) 
Optimization of the burner area: Control of a burner system. 
Partial report 10, 16:18090 (IA;DK;In Danish) 
Surface emissivity of a porous layer calculated from basic radia- 
tion properties: Partial report 20, 16:18088 (IA;DK) 
Nitrogen Oxides 
Ceramic fibre plates as flame holders: Partial report 16, 
16:18085 (1A;DK) 
Pertormance Testing 
Integrated fiber-burner boiler system. Vol. 2, 16:18079 (1;DK;In 
Danish, English) 
Quenching 
Premixed laminar flames and quenching effects: Partial report 
1, 16:18098 (IA;DK;In Danish) 
Thermal Radiation 
Maximum theoretical radiation efficiency of a fibre burner: Par- 
tial report 18, 16:18087 (IA;DK;In Danish) 
BURNS 
Change in kidneys function in people with severe burns accord- 
ing to radionuclide examination, 16:18745 (IA;SU;In Russian) 
BURSA OF FABRICIUS 
See BIRDS 


BUSINESS 

Prospect of urban development. Part 1.: New concept of urban 
underground development utilizing unused energy, 16:17193 
(R;JP;In Japanese) 

BUTADIENE 

Environmental alternatives for transportation, 16:18444 (RA;US) 

Multiple-frequency SAW devices for chemical sensing and ma- 
terials characterization, 16:17696 (R;US) 

BUTANOLS 

Bioconversion of coal-derived synthesis gas to liquid: Technical 
report, September 1, 1990—November 30, 1990, 16:16469 
(R;US) 

The mechanism of switching from an acidogenic to butanol- 
acetone fermentation by Clostridium acetobutylicum: 
Technical progress report, April 15, 1990—April 14, 1991, 
16:16468 (R;US) 

BUTYL ALCOHOLS 

See BUTANOLS 


BUTYRIC ALCOHOLS 
See BUTANOLS 


Partial report 16, 





BWR TYPE REACTORS 
See also ENEL-4 REACTOR 

FORSMARK-2 REACTOR 
LA SALLE COUNTY-1 REACTOR 
LA SALLE COUNTY-2 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
RIVER BEND-1 REACTOR 
RIVER BEND-2 REACTOR 
SHOREHAM REACTOR 

Environmentally assisted cracking in light water reactors, 
16:16637 (R;US) 

Burnable Poisons 

Integrity of neutron-absorbing components of LWR fuel systems, 

16:16656 (R;US) 
Containment 

Accident management information needs for a BWR with a 

MARK | containment, 16:17129 (R;US) 
Containment Systems 

A system level scaling analysis for direct containment heating, 
16:17012 (RA;US) 

ACE Program Phase A: Containment filtration experiments, 
16:17083 (RA;US) 

ACE Program Phase B: lodine behavior in containment, 
16:17084 (RA;US) 

Containment performance improvement program, 16:17019 
(RA;US) 

Evaluation of severe accident risks: Quantification of major in- 
put parameters: Experts’ determination of containment loads 
and molten core containment interaction issues: Volume 2, 
Revision 1, Part 2, 16:17118 (R;US) 

Evaluation of the leakage behavior of pressure-unseating equip- 
ment hatches and drywell heads, 16:17094 (RA:US) 

Large-scale HDR-hydrogen mixing experiments - Test Group E 
11, 16:17046 (RA;US) 

Life assessment procedure for LWR metal containments, 
16:17100 (RA;US) 

Control Elements 

Integrity of neutron-absorbing components of LWR fuel systems, 

16:16656 (R;US) 
Control Rod Drives 

Maintenance of BWR control rod drive mechanisms, 16:16874 
(R;US) 

Coolant Cleanup Systems 

USNRC gate valve test results challenge flexwedge gate valve, 
motor operator sizing equation, 16:17037 (RA;US) 

Corium 
In-vessel phenomena — CORA, 16:16970 (R;US) 
Depressurization Systems 

Sparta project: Facility description and first test results, 

16:17028 (RA;US) 
Eccs 

Dependent failure analysis of nuclear power plant data bases, 
16:17039 (RA;US) 

USNRFC gate valve test results challenge flexwedge gate valve, 
motor operator sizing equation, 16:17037 (RA;US) 

Electric Cables 

Mechanical properties of cables exposed to simultaneous ther- 

mal and radiation aging, 16:17021 (RA:US) 


Engineered Safety Systems 

A process for risk-focused maintenance, 16:17128 (R;US) 

Aging and service wear of check valves used in engineered 
safety-feature systems of nuclear power plants: Aging as- 
sessments and monitoring method evaluations: Volume 2, 
16:17117 (R;US) 

Effects of aging on calibration and response time of nuclear 
plant RTDs and pressure transmitters, 16:17036 (RA;US) 

Management of the aging of critical safety-related concrete 
structures in light-water reactor plants, 16:17097 (RA;US) 

Recent improvements in check valve monitoring methods, 
16:17022 (RA;US) 

Risk-based priorities for inspection of nuclear pressure bound- 
ary components at selected LWRs, 16:17130 (R;US) 


BWR TYPE REACTORS 
Reactor Accidents 


Summary of results obtained from the testing of reinforced con- 
crete shear walls, 16:17068 (RA;US) 

The effects of reduced structural stiffness on plant risk and mar- 
gin, 16:17069 (RA;US) 

Expert Systems 
A diagnostic expert system for a boiling water reactor using a 
dynamic model, 16:16921 (RA;Fl) 
Fuel Elements 
High Burnup Effects Program: Final report, 16:16639 (R;US) 
In-Service Inspection 

Evaluation of computer-based NDE techniques and regional 
support of inspection activities, 16:17091 (RA:US) 

Progress in improving NDE reliability, 16:17086 (RA;US) 

Loss Of Coolant 

Overview of the CONTAIN severe accident containment analy- 
sis code, 16:17137 (R;US) 

Results of the ACRR DF-4 BWR control blade-channel box test, 
16:17004 (RA:US) 

Management 

Non-nuclear performance indicators for nuclear power plant ap- 

plication, 16:17026 (RA;US) 
Meetings 

Corrosion and erosion aspects in pressure boundary components 
of light water reactors: Proceedings of a specialists’ meeting 
held in Vienna, 12-14 September 1988, 16:16743 (R;XA) 

Meltdown 
In-vessel phenomena — CORA, 16:16970 (R;US) 
Pipes 

Environmentally assisted cracking in light water reactors: Semi- 
annual report, Apri+-September 1990: Volume 11, 16:16654 
(R;US) 

Power Systems 

Aging assessment of circuit breakers and relays, 16:17035 

(RA;US) 
Pressure Vessels 

Advanced NDE technologies and characterization of RPV flaw 
distribution, 16:17092 (RA;US) 

Environmentally assisted cracking in light water reactors, 
16:17093 (RA;US) 

Environmentally assisted cracking in light water reactors: Semi- 
annual report, Aprii-September 1990: Volume 11, 16:16654 
(R;US) 

Extension and extrapolation of J-R curves and their application 
to the low upper shelf toughness issue, 16:16655 (R;US) 

Heavy section steel technology program overview, 16:17078 
(RA;US) 

Heavy-Section Steel Technology Program: Semiannual progress 
report for October 1989—March 1990, 16:17116 (R;US) 

Heavy-section steel irradiation program overview, 16:17081 
(RA:US) 

Lower head failure analysis, 16:17009 (RA;US) 

Multivariable modeling of J-R data, 16:17006 (RA;US) 

Potential impact of enhanced fracture toughness data on 
pressurized-thermal-shock analyses, 16:17080 (RA;US) 

Primary Coolant Circuits 

Compilation of contract research for the Materials Engineering 
Branch, Division of Engineering: Annual report for FY 1990, 
16:17000 (R:US) 

Corrosion and erosion aspects in pressure boundary components 
of light water reactors: Proceedings of a specialists’ meeting 
held in Vienna, 12-14 September 1988, 16:16743 (R;XA) 

Environmentally assisted cracking in light water reactors: Semi- 
annual report, April 1989-September 1989, 16:16653 (R;US) 

Evaluation and refinement of leak-rate estimation models, 
16:17119 (R;US) 

Reactor Accidents 

A systematic process for developing and assessing accident 
management plans, 16:17123 (R;US) 

Accident management information needs for a BWR with a 
MARK | containment, 16:17129 (R;US) 

Assessment of uncertainties in severe accident management 
strategies, 16:17055 (RA;US) 

ORNL fission product release tests VI-6, 16:16933 (R;US) 
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Reactor Accidents 


Reactor system analyses of advanced, passive LWR designs, 
16:17072 (RA:US) 

Source term update - summary and status, 16:17020 (RA;US) 

Sparta project: Facility description and first test results, 
16:17028 (RA:US) 

Status of Victoria development and assessment, 16:17045 
(RA;US) 

US accident management program, 16:17057 (RA;US) 


Reactor Components 

Age-dependent risk-based methodology and its application to 
prioritization of nuclear power plant components and to main- 
tenance for managing aging using PRAs, 16:17103 (RA;US) 

Compilation of reports from research supported by the Materials 
Engineering Branch, Division of Engineering: 1965-1990: 
Volume 1, 16:16652 (R;US) 

Degradation modeling with applications to aging and mainte- 
nance effectiveness evaluation, 16:17017 (RA:US) 

Developments in risk evaluation of aging, 16:17101 (RA;US) 

Estimation of fracture toughness of cast stainless steels in LWR 
systems, 16:17087 (RA;US) 

Recent improvements in check valve monitoring methods, 
16:16638 (R:US) 

Reactor Control Systems 

Closed-loop digital control of nuclear reactors characterized by 

spatial dynamics: Final report, 16:16878 (R;US) 
Reactor Cooling Systems 

A unified interpretation of one-fifth to full scale thermal mixing 
experiments related to Pressurized Thermal Shock, 16:17126 
(R:US) 

Role of recent research in improving check valve reliability at 
nuclear power plants, 16:17024 (RA:US) 

Short cracks in piping and piping wells, 16:17089 (RA;US) 

Reactor Core Disruption 

ACE program Phase C: Molten corium concrete interaction 
(MCCl) and corium melt coolability experiments, 16:17047 
(RA:US) 

Evaluation of severe accident risks: Quantification of major in- 
put parameters: Experts’ determination of containment loads 
and molten core containment interaction issues: Volume 2, 
Revision 1, Part 2, 16:17118 (R:US) 

Experiment-specific analyses in support of code development, 
16:17005 (RA;US) 

Identification and assessment of containment and release man- 
agement strategies, 16:17056 (RA;US) 

Identification and initial assessment of candidate BWR late-phase 
in-vessel accident management strategies, 16:16969 (R;US) 

Large-scale HDR-hydrogen mixing experiments - Test Group E 
11, 16:17046 (RA;US) 

Results of the ACRR DF-4 BWR control blade-channel box test, 
16:17004 (RA:US) 

Review of experimental results on LWR core melt progression, 
16:17003 (RA:US) 

The DEBRIS module: An effective tool for the analysis of melt- 
down progression in LWR's, 16:17008 (RA;US) 

Reactor Instrumentation 

Seismic component fragility data base for IPEEE, 16:17067 
(RA:US) 

Seismic testing and evaluation of relays past and future, 
16:17066 (RA;US) 

Reactor Internals 

Irradiation-induced sensitization in austenitic stainless steel of 
in-core components, 16:17088 (RA;US) 

Reactor internals degradation mechanisms, 16:17023 (RA;US) 

Reactor Kinetics 

Closed-loop digital contro! of nuclear reactors characterized by 
spatial dynamics: Final report, 16:16878 (R;US) 

Investigation of boiling water reactor stability and limit-cycle am- 
plitude, 16:16876 (R;US) 

Reactor Licensing 

Department of Energy interest and involvement in nuclear pliant 

license renewal activities, 16:17138 (R;US) 
Reactor Maintenance 
A process for risk-focused maintenance, 16:17128 (R;US) 
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Conversion of a mainframe simulation for maintenance perfor- 
mance to a PC environment, 16:17041 (RA;US) 


Reactor Operation 
Licensee Event Report (LER) compilation for month of March 
1991, 16:16825 (R;US) 


Reactor Operators 
An analysis of reports of procedure violations in US nuclear 
power plants, 16:17107 (RA;US) 
Team performance measures for abnormal plant operations, 
16:17025 (RA;US) 


Reactor Safety 

ACE Program Phase A: Containment filtration experiments, 
16:17083 (RA;US) 

ACE Program Phase B: lodine behavior in containment, 
16:17084 (RA;US) 

ACE program Phase C: Molten corium concrete interaction 
(MCCl) and corium melt coolability experiments, 16:17047 
(RA;US) 

Accident sequence analysis for a BWR during low power and 
shutdown operations, 16:17062 (RA;US) 

Advanced NDE technologies and characterization of RPV flaw 
distribution, 16:17092 (RA;US) 

Aging assessment of circuit breakers and relays, 16:17035 
(RA;US) 

Amalgamation of performance indicators to support NRC senior 
management reviews, 16:17038 (RA;US) 

An analysis of reports of procedure violations in US nuclear 
power plants, 16:17107 (RA;US) 

BWR stability research program, 16:17076 (RA:US) 

Completion of thermal-hydraulic code development: TRAC- 
PF1/MOD2, RELAP5/MOD3, and TRAC-BF1/MOD1, 
16:17070 (RA;US) 

Containment performance improvement program, 16:17019 
(RA;US) 

Conversion of a mainframe simulation for maintenance perfor- 
mance to a PC environment, 16:17041 (RA;US) 

Degradation modeling with applications to aging and mainte- 
nance effectiveness evaluation, 16:17017 (RA;US) 

Department of Energy interest and involvement in nuclear plant 
license renewal activities, 16:17138 (R;US) 

Dependent failure analysis of nuclear power plant data bases, 
16:17039 (RA;:US) 

Eftects of aging on calibration and response time of nuclear 
plant RTDs and pressure transmitters, 16:17036 (RA;US) 

Eighteenth water reactor safety information meeting: Proceed- 
ings: Volume 1, 16:17113 (R;US) 

Eighteenth water reactor safety information meeting: Volume 2, 
Severe accident research, accident management, probabilis- 
tic risk assessment topics, individual plant examination 
program and other issues, 16:17114 (R;US) 

Eighteenth water reactor safety information meeting: Volume 3, 
Pressure vessel integrity; Piping and NDE; Aging and compo- 
nents: Proceedings, 16:17115 (R;US) 

Environmentally assisted cracking in light water reactors, 
16:17093 (RA;US) 

Estimation of fracture toughness of cast stainless steels in LWR 
systems, 16:17087 (RA;US) 

Evaluation and refinement of leak-rate estimation models, 
16:17119 (R;US) 

Evaluation of computer-based NDE techniques and regional 
support of inspection activities, 16:17091 (RA;US) 

Evaluation of severe accident risks: Quantification of major in- 
put parameters: Experts’ determination of containment loads 
and molten core containment interaction issues: Volume 2, 
Revision 1, Part 2, 16:17118 (R;US) 

Evaluation of the leakage behavior of pressure-unseating equip- 
ment hatches and drywell heads, 16:17094 (RA:US) 

Extension and extrapolation of J-R curves and their application 
to the low upper shelf toughness issue, 16:16655 (R;US) 

Heat transfer phenomena relevant to severe accidents, 
16:16974 (R;US) 

Heavy section steel technology program overview, 16:17078 
(RA;US) 





Heavy-Section Steel Technology Program: Semiannual progress 
report for October 1989—March 1990, 16:17116 (R;US) 

Heavy-section steel irradiation program overview, 16:17081 
(RA;US) 

Human factor insights from international event reports, 
16:17040 (RA;US) 

Identification and assessment of containment and release man- 
agement strategies, 16:17056 (RA;US) 

Irradiation-induced sensitization in austenitic stainless steel of 
in-core components, 16:17088 (RA;US) 

Large - Scale Seismic Test Program at Hualien, Taiwan, 
16:17015 (RA;US) 

Large-scale HDR-hydrogen mixing experiments - Test Group E 
11, 16:17046 (RA;US) 

Life assessment procedure for LWR metal containments, 
16:17100 (RA;US) 

Lower head failure analysis, 16:17009 (RA;US) 

Management of the aging of critical safety-related concrete 
structures in light-water reactor plants, 16:17097 (RA;US) 

Mechanical properties of cables exposed to simultaneous ther- 
mal and radiation aging, 16:17021 (RA;US) 

Multivariable modeling of J-R data, 16:17006 (RA;US) 

Non-nuclear performance indicators for nuclear power plant ap- 
plication, 16:17026 (RA:US) 

Nuclear plant analyzer desktop workstation, 16:17071 (RA;US) 

Potential impact of enhanced fracture toughness data on 
pressurized-thermal-shock analyses, 16:17080 (RA;US) 

Progress in improving NDE reliability, 16:17086 (RA;US) 

Reactor internals degradation mechanisms, 16:17023 (RA;US) 

Reactor system analyses of advanced, passive LWR designs, 
16:17072 (RA;US) 

Recent improvements in check valve monitoring methods, 
16:17022 (RA;US) 

Resolution of US Regulatory issues involving BWR stability, 
16:17077 (RA;US) 

Review of experimental results on LWR core melt progression, 
16:17003 (RA;US) 

Role of recent research in improving check vaive reliability at 
nuclear power plants, 16:17024 (RA;US) 

Short cracks in piping and piping wells, 16:17089 (RA;US) 

Status of safety issues at licensed power plants: TMI action 
plan requirements, 16:17002 (R;US) 

Summary and status of generic issue resolution, 16:17031 
(RA;US) 

Team performance measures for abnormal plant operations, 
16:17025 (RA;US) 

The DEBRIS module: An effective tool for the analysis of melt- 
down progression in LWR’s, 16:17008 (RA;US) 

The effects of reduced structural stiffness on plant risk and mar- 
gin, 16:17069 (RA;US) 

USNRC gate valve test results challenge flexwedge gate valve, 
motor operator sizing equation, 16:17037 (RA;US) 


Reactor Safety Experiments 

A system level scaling analysis for direct containment heating, 
16:17012 (RA;US) 

An integrated structure and scaling methodology for resolving 
technical issues relevant to severe accidents, 16:17085 
(RA;US) 

Experiment-specific analyses in support of code development, 
16:17005 (RA;US) 

Review of experimental results on LWR core melt progression, 
16:17003 (RA;US) 

Scaling laws for severe accident phenomena in BWRs, 
16:17010 (RA;US) 

Summary of results obtained from the testing of reinforced con- 
crete shear walls, 16:17068 (RA;US) 

Usefulness of a reduced pressure, reduced height scaled test 
facility, 16:17075 (RA;US) 


Reactor Shutdown 


Accident sequence analysis for a BWR during low power and 
shutdown operations, 16:17062 (RA;US) 


Reactor Stability 
BWR stability research program, 16:17076 (RA;US) 
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Seismic Effects 


Investigation of boiling water reactor stability and limit-cycle am- 
plitude, 16:16876 (R;US) 

Resolution of US Regulatory issues involving BWR stability, 
16:17077 (RA;US) 


Remedial Action 


Status of safety issues at licensed power plants: TMI action 
plan requirements, 16:17002 (R;US) 


Risk Assessment 


Age-dependent risk-based methodology and its application to 
prioritization of nuclear power pliant components and to main- 
tenance for managing aging using PRAs, 16:17103 (RA;US) 

Application of NUREG-1150 methods and results to accident 
management, 16:17060 (RA;US) 

Consideration of external events in the individual plant examina- 
tion program, 16:17018 (RA;US) 

Cooperative New Madrid seismic network, 16:17050 (RA:US) 

Developments in risk evaluation of aging, 16:17101 (RA;US) 

Geodetic measurement of crustal strain in the Eastern United 
States, 16:17051 (RA;US) 

Human factors assessment in PRA using task analysis linked 
evaluation technique (TALENT), 16:17042 (RA;US) 

Individual plant examination program - summary and status, 
16:17104 (RA;US) 

Individual plant examinations - an industry perspective, 
16:17105 (RA;US) 

Methodology for the seismic portion of the IPE and coordination 
of ongoing seismic issues, 16:17065 (RA;US) 

Modeling the effects of dependency between humans and hard- 
ware on overall system performance, 16:17027 (RA;US) 

New evidence for great earthquakes in the Pacific Northwest, 
16:17034 (RA;US) 

Overview of seismic design margin methodology research, 
16:17064 (RA;US) 

Paleoliquefaction investigations along the Atlantic seaboard with 
emphasis on the prehistoric earthquake chronology of coastal 
South Carolina, 16:17053 (RA:US) 

Progress report for the US National Seismograph Network, 
16:17049 (RA;US) 

Risk insights from seismic margin reviews, 16:17030 (RA;US) 

Risk-based priorities for inspection of nuclear pressure bound- 
ary components at selected LWRs, 16:17130 (R:US) 

Seismic component fragility data base for IPEEE, 16:17067 
(RA;US) 

Seismic study of soil dynamics at Garner Valley, California, 
16:17052 (RA;US) 

Seismic testing and evaluation of relays past and future, 
16:17066 (RA;US) 

Status - risk evaluation from aging of passive components, 
16:17102 (RA;:US) 


Seismic Effects 


Cooperative New Madrid seismic network, 16:17050 (RA;US) 

Geodetic measurement of crustal strain in the Eastern United 
States, 16:17051 (RA;US) 

Large - Scale Seismic Test Program at Hualien, Taiwan, 
16:17015 (RA;US) 

Methodology for the seismic portion of the IPE and coordination 
of ongoing seismic issues, 16:17065 (RA:US) 

New evidence for great earthquakes in the Pacific Northwest, 
16:17034 (RA;US) 

Overview of seismic design margin methodology research, 
16:17064 (RA;US) 

Paleoliquefaction investigations along the Atlantic seaboard with 
emphasis on the prehistoric earthquake chronology of coastal 
South Carolina, 16:17053 (RA;US) 

Progress report for the US National Seismograph Network, 
16:17049 (RA;US) 

Risk insights from seismic margin reviews, 16:17030 (RA;US) 

Seismic component fragility data base for IPEEE, 16:17067 
(RA;US) 

Seismic study of soil dynamics at Garner Valley, California, 
16:17052 (RA;US) 

Seismic testing and evaluation of relays past and future, 
16:17066 (RA;US) 
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Spent Fuels 


Spent Fuels 
Reprocessing of power reactor fuels: Eleventh quarterly 
progress report, April 1, 1960 to July 1, 1960, 16:16179 (R;US) 
Transients 
Nuclear plant analyzer desktop workstation, 16:17071 (RA;US) 


C 


C REACTOR 
Reactor incident status 1987 fourth quarter report: Deleted Ver- 
sion, 16:17133 (R;US) 
C-REACTIVE PROTEIN 
See IMMUNITY 
CABLES 

See also ELECTRIC CABLES 

A parabolized Navier-Stokes analysis of wake/boundary-layer 
flow along a cable in tow, 16:18984 (R;US) 

CABLES (ELECTRIC) 

See ELECTRIC CABLES 
CADARACHE RAPSODIE REACTOR 
See RAPSODIE REACTOR 

CADMIUM 

Low-temperature heat capacity of high purity elements of the 2- 
5 groups of the Periodic system, 16:17503 (IA:SU;In Russian) 

Metal cation and anion adsorption on subsurface materials, 
16:18503 (RA;US) 

Regional effects of ovariectomy and cadmium on bone mineral 
in ribs from aged female beagles, 16:18916 (R;US) 

Transport of heavy metals in process wastewaters: Final com- 
posite report, September 1, 1989-November 30, 1990, 
16:16075 (R;US) 

CADMIUM 109 

Meta! metabolism and adaptation in the polychaete, Neanthes 

arenaceodentata: Final technical report, 16:18608 (R;US) 
CADMIUM COMPLEXES 

Studies on immobilized porphyrinderivatives for the develop- 
ment of cadmium-sensitive layers to be used in an 
optical-chemical sensor, 16:17830 (R;DE;In German) 

CADMIUM COMPOUNDS 
See also CADMIUM SELENIDES 
CADMIUM SULFIDES 
CADMIUM TELLURIDES 

Studies on immobilized porphyrinderivatives for the develop- 
ment of cadmium-sensitive layers to be used in an 
optical-chemical sensor, 16:17830 (R;DE;In German) 

CADMIUM SELENIDES 

Crystal growth and photoelectrochemical characterization of 

Cd,BSeg (B = Si or Ge), 16:16511 (IA;JP) 
CADMIUM SULFIDE SOLAR CELLS 

High efficiency photovoltaic system with LSC, 16:16519 

(IA;JP;in Japanese) 
CADMIUM SULFIDES 

Sputtering of molecules from ZnS, CdS, and FeSz, 16:17440 
(R;US) 

CADMIUM TELLURIDE SOLAR CELLS 

High efficiency photovoltaic system with LSC, 16:16519 
(IA;JP;in Japanese) 

CADMIUM TELLURIDES 

Casting of HgCdTe: Part 1, Thermophysical property values, 
16:17545 (R;US) 

Casting of HgCdTe: Part 2, Conduction-diftusion model and its 
numerical implementation, 16:17546 (R:US) 

Study of radiation defects by in-situ measurements of the Hall ef- 
fect in narrow-gap semiconductors, 16:17450 (R;FR;In French) 

CALCIUM 

A FIA system with standards addition by injected volume 
changes used on calcium determination in ores and rocks by 
absorption and emission atomics spectrometry, 16:18518 
(IA;BR;In Portuguese) 

Regional effects of ovariectomy and cadmium on bone mineral 
in ribs from aged female beagles, 16:18916 (R;US) 
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CALCIUM 40 REACTIONS 
inelastic scattering of the #°Ca on 4°Ca at 50 MeV/nucleon. De- 
crease of the giant resonances and of the high energy excited 
states by the emission of light charged particles, 16:19089 
(R;FR;In French) 


CALCIUM COMPOUNDS 
See also CALCIUM OXIDES 
CALCIUM SILICATES 

Bismuth cuprates forming during synthesis of HTSC-materials in 
the Bi-Sr-Ca-Cu-O system, 16:17881 (IA;SU;In Russian) 

Irradiation of Bl-based superconducting ceramics with 650 MeV 
protons, 16:19189 (R;SU;In Russian) 

Possibilities of noninvasive radiodiagnosis of ischemic heart dis- 
ease, 16:18636 (IA;SU;In Russian) 

Study for prevention of calcium scaling in landfill seepage water 
processing plant, 16:17400 (IA;JP;in Japanese) 

Study on highly concentrated inorganic salts in landfill site, 
16:17399 (IA;JP;in Japanese) 


CALCIUM IONS 
Calcium homeostasis in barley aleurone: Final technical report, 
16:18596 (R:US) 


CALCIUM OXIDES 
Quantitative Chemical Analysis 

Analysis of Tl-containing high-temperature superconductors for 
base elements, 16:17784 (IA;SU;In Russian) 

Analysis of high-temperature superconducting materials Ca-Sr- 
Bi-Cu-O, 16:17751 (IA;SU;In Russian) 

Determination of base components in high-temperature super- 
conductors of small mass by the method of atomic emission 
spectral analysis, 16:17786 (iIA;SU;In Russian) 

Determination of bismuth, strontium, calcium and copper in their 
oxide system forming high-temperature superconducting 
phases, 16:17753 (IA;SU;In Russian) 


Superconductivity 
A study on the development of high T. superconducting materi- 
als, 16:17662 (R;KR;In Korean) 


Type-li Superconductors 

Analysis of Ti-containing high-temperature superconductors for 
base elements, 16:17784 (IA;SU:In Russian) 

Analysis of high-temperature superconducting materials Ca-Sr- 
Bi-Cu-O, 16:17751 (IA;SU;In Russian) 

Current-voltage characteristics of HTSC. Model of supercon- 
ducting glass, 16:17656 (IA;SU;In Russian) 

Determination of base components in high-temperature super- 
conductors of small mass by the method of atomic emission 
spectral analysis, 16:17786 (IA;SU;In Russian) 

Determination of bismuth, strontium, calcium and copper in their 
oxide system forming high-temperature superconducting 
phases, 16:17753 (IA;SU;In Russian) 

Diagnostics of HTSC-ceramics of the composition Bi-Sr-Ca-Cu- 
O by ESR method, 16:17605 (IA;SU;In Russian) 

Diagnostics of phases forming in the Ti-Ca-Ba-Cu-O system, 
16:17636 (IA;SU;In Russian) 

Eftect of the treatment of HTSC-ceramics on the intensity and 
shape of X-ray photoelectron lines from the levels with a 
short-lived final state, 16:17889 (IA;SU;In Russian) 

Electric resistivity of the Bi-Sr-Ca-Cu-O specimens of different 
composition in the temperature range 20-870 deg C, 
16:17654 (IA;SU;in Russian) 

Feasibility study of the preparation of monophase supercon- 
ducting compounds in the Bi-Sr-Ca-Cu-O system, 16:17909 
(IA;SU;In Russian) 

Identification and X-ray crystal structure analysis of some oxide 
phases forming in the Bi-Sr-Ca-Cu-O system, 16:17598 
(IA;SU;In Russian) 

Influence of heat treatment conditions on phase composition 
and electric conductivity of high-temperature superconductors 
of the Biz_,Pb,Sr2CapCugOy (0.1<x<0.5) system, 16:17612 
(IA;SU;In Russian) 

Investigation of synthesis process of Bi2(Sr,Ca)3CuzOg,., 
16:17883 (IA;SU;In Russian) 

Microstructure and elementary composition of Bi,SrgCagCu,Oy 
ceramics, 16:17901 (IA;SU;In Russian) 





Oxidizing ability and mean oxidation degree of bismuth and cop- 
per in oxide HTSC-materials, 16:17875 (IA;SU;In Russian) 

Phase composition of bismuth-containing superconductors dur- 
ing growth from their own melts, 16:17608 (IA;SU;In Russian) 

Phase formation in the Bi-Sr-Ca-Cu-O system during supercon- 
ducting monocrystal growth from high-temperature solutions, 
16:17600 (IA;SU;in Russian) 

Physico-chemical principles of the formation of high-temperature 
superconducting compounds, 16:17620 (IA;SU;In Russian) 

Preparation technology and diagnostics of phases in HTSC- 
ceramics on the basis of thallium, 16:17599 (IA;SU;In Russian) 

Properties of the crystal phases of the Bi-Pb-Ca-Sr-Cu-O sys- 
tem, prepared by crucible-zone melting, 16:17629 (IA;SU;In 
Russian) 

Structural and magnetic properties of bismuth ceramics of differ- 
ent composition. Study of the effect of different regimes of 
heat treatment, 16:17635 (IA;SU;in Russian) 

Study of impurity composition of HTSC-materials on the basis of 
complex oxides Y-Ba-Cu-O, Tm-Ba-Cu-O and Tl-Ca-Ba-Cu- 
O, 16:17763 (IA;SU;in Russian) 

Surface diagnostics of Tl-containing HTSC-ceramics by the 
XPES and XAES methods, 16:17797 (IA;SU;In Russian) 

Thallium losses during preparation of high-temperature super- 
conducting ceramics, 16:17873 (IA;SU;In Russian) 

X-ray diffraction identification of oxide, 16:17880 (IA;SU;In Rus- 
sian) 

CALCIUM SILICATES 

Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA;US) 

CALIFORNIA 

See also LOS ANGELES 

California energy flow in 1989, 16:17192 (R;US) 

Kit fox experimental studies at the Naval Petroleum Reserves in 
California, 16:16136 (R;US) 

Kit fox population trends at the Naval Petroleum Reserves in 
California, 16:16137 (R:US) 

Quarterly oil report, Third quarter 1990: Volume 10, Number 3, 
16:16132 (R;US) 

Seismic study of soil dynamics at Garner Valley, California, 
16:17052 (RA;US) 

CALIFORNIUM 250 

Neutron emission in the fission of highly excited Californium nu- 

clei (E*=72 MeV), 16:19108 (R;SU;In Russian) 
CALIFORNIUM 252 

Californium neutron sources. Methods for radioactive material 

preparation, 16:16444 (R;SU;in Russian) 
CALORIMETERS 

Calorimetry at the LHC, 16:18295 (R;DE) 

Length of calorimeters and effect of absorbers in front of 
calorimeters, 16:18296 (R;DE) 

Modulation low-temperature 
(IA;SU;In Russian) 

CALORIMETERS (PARTICLE) 

See SHOWER COUNTERS 


CAMAC SYSTEM 
Autonomous Moessbauer spectrometer in CAMAC system, 
16:18309 (RA;PL;In Polish) 
Two-parametric amplitude analyzer in CAMAC-ZX SPECTRUM 
system, 16:18308 (RA;PL;In Polish) 
CANADA 
See also ONTARIO 
Global warming policies in the US and Canada, 16:18462 
(R;JP;in Japanese) 
Nuclear waste management: A comparative analysis of six 
counties, 16:16313 (R;US) 
The Canadian response to the acid rain problem, 16:18438 
(RA;US) 
CANADIAN AECB 
Administrative Arrangement between the Atomic Energy Control 
Board of Canada and le Service cenitral de surete des installa- 
tions nucleaires du Ministere de |’industrie et de l'amenagement 
du territoire de la Republique francaise for the exchange of 


microcalorimeter, 16:18113 


CARBON 


technical information and cooperation in the regulation of nu- 
clear safety (10 May 1990), 16:16815 (I;CA;In French, English) 

SOR 90-165, 8 March 1990, Atomic Energy Control Regula- 
tions, amendment, 16:16428 (1;CA;In French, English) 

SOR 90-190, 22 March 1990, AECB Cost Recovery Fees Regu- 
lations, 16:16814 (1;CA;In French, English) 

SOR 90-191, 22 March 1990 Atomic Energy Control 
Regulations-Amendment, 16:16813 (I;CA;In French, English) 

SOR 90-192, 22 March 1990 - Transport Packaging of Radioac- 
tive Materials Regulations, amendment, 16:16426 (I;CA;In 
French, English) 

SOR 90-193, 22 March 1990, Uranium and Thorium Mining 
Regulations, amendment, 16:16427 (!:CA;In French, English) 

CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
A framework for operator support systems for CANDU, 
16:16924 (RA;Fl) 
Reliability and safety features in the distributed control system 
for the CANDU 3, 16:16883 (RA;XA) 
The third generation CANDU control room, 16:16884 (RA;XA) 
CANISTERS 

See CONTAINERS 
CANONICAL EQUATIONS 

See DIFFERENTIAL EQUATIONS 
CAORSO REACTOR 

See ENEL-4 REACTOR 
CAPACITORS 

Oxidized porous silicon moisture sensors for evaluation of mi- 

croelectronic packaging, 16:18135 (R;US) 
CAPITAL COSTS 
See CAPITALIZED COST 
CAPITALIZED COST 

Comparing technical and economic parameters of nuclear 
power plants, 16:16830 (IA;CS;in Czech) 

Methodology of international comparison of economics of nu- 
clear power pliant construction, 16:16829 (IA;CS;In Czech) 

CAPSULES (IRRADIATION) 
See IRRADIATION CAPSULES 
CAPTURE 

Calculations of capture cross sections and gamma-ray spectra 
with different strength function models: Presented at the 7th 
International symposium on capture gamma-ray spectroscopy 
and related topics, Asilomar, 14-19 October 1990, 16:19090 
(R;NL) 

CARBAMIDE 

See UREA 
CARBINOL 

See METHANOL 
CARBOHYDRATES 

Carbank and the complex carbohydrate structure database: 

Progress report, 16:18597 (R;US) 
CARBON 
See also ACTIVATED CARBON 
DIAMONDS 
GRAPHITE 
PYROLYTIC CARBON 

A tribological investigation of the graphite-to-diamond-like be- 
havior of amorphous carbon films ion-beam-deposited on 
ceramic substrates, 16:17580 (R;US) 

Carbon deposition and deactivation of metallic catalysts, 
16:16040 (RA;US) 

Determination of carbonates and carbon in oxide systems used 
for preparation of high-temperature superconductors, 
16:17768 (IA:SU;In Russian) 

Ecological evaluation of proposed discharge of dredged 
material from Oakland Harbor into ocean waters (Phase 2 of - 
42-foot project), 16:18568 (R:US) 

Spectrometric characterization of purified Cg and Cro, 
16:17703 (R:US) 

The influence of welding and post heat treatment parameters on 
the diffusion and precipitation processes in dissimilar metal 
joints of a 1% and a 12% Cr-steel. Final report, 16:17542 
(R;DE;in German) 
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CARBON 11 


CARBON 11 

A study of benzodiazepine receptor in human brain using 
[''C]Ro15-1788 and positron emission tomography, 16:18830 
(RA;JP;In Japanese) 

Automatic production of ''C-labelled radiopharmaceuticals with 
high specific activity, 16:17994 (RA;JP;In Japanese) 

Kinetics of [''C]N, N-dimethyiphenylethylamine in the brain: 
Measurement of brain MAO-B activity, 16:18833 (RA;JP:In 
Japanese) 

Visualization and quantification of dopamine: D2 receptors in 
the living human brain with 3-N-[sup 11C] methylspiperone 
using PET, 16:18831 (RA;JP;In Japanese) 

CARBON 12 
Coal calorific value determination by '*C concentration measure- 
ment using correlation technique, 16:18322 (RA;PL;In Polish) 
CARBON 12 REACTIONS 
Percolation and multifragmentation of nuclei, 16:19125 (R;SU) 
CARBON 12 TARGET 

On the contribution of meson-exchange currents in deep inelas- 
tic scattering on nuclei, 16:19134 (R;SU;In Russian) 

Orbiting: toward a unified model of nucleus-nucleus collision or 
excitation of nuclear molecular states in heavy ion collisions?, 
16:19078 (R;US) 

Poiarization effects of second-class currents in the direct and in- 
verse 6-decay of nuclei, 16:19141 (R;SU;In Russian) 

CARBON 14 

'4C and tritium isotope effects and tritium isotopic exchanges 
studies in oxidation reactions of labelled propionates, 
16:17922 (RA;PL;In Polish) 

C-14 release and transport from a nuclear waste repository in 
an unsaturated medium, 16:16293 (R;US) 

Hydrogeologic performance assessment analysis of the low- 
level radioactive waste disposal facility near Sheffield, Illinois, 
16:16307 (R;US) 

Radio-carbon measurements in organic and atmospheric sam- 
ples, 16:17801 (RA;PL;In Polish) 

Transport of gaseous C-14 from a repository in unsaturated 
rock, 16:16297 (R;US) 

CARBON 14 COMPOUNDS 
C-14 release and transport from a nuclear waste repository in 
an unsaturated medium, 16:16293 (R;US) 
CARBON CYCLE 
Catalog of data bases and reports: Revision 1, 16:18475 (R;US) 
CARBON DIOXIDE 
Air Pollution Control 

An assessment of CO. greenhouse gas mitigation technologies, 

16:18425 (R:US) 
Atmospheric Chemistry 

Enhanced research program on the long-range climatic effects 
of increased atmospheric carbon dioxide: A continuation: 
1988 Annual report, 16:18455 (R;US) 

Carbon Dioxide Fixation 

Electrochemical reduction of carbone dioxide at surface modi- 

fied copper electrodes, 16:17941 (IA;JP;in Japanese) 
Ecological Concentration 

Greenhouse warming potential of candidate gaseous diffusion 
plant coolants, 16:18467 (R;US) 

Ten key questions indicating the level of current uncertainty in 
forecasting climatic change, 16:18485 (R;US) 

Emission 

Manufacturing sector carbon dioxide emissions in nine OECD 
countries 1973-87: A Divisia index decomposition to changes 
in fuel mix, emission coefficients, industry structure, energy 
intensities, and international structure, 16:18471 (R;US) 

Survey of impacts of global enviornmental issues on the utiliza- 
tions of alternative energies for oil, 16:16130 (R;JP;iIn 
Japanese) 

The structural response of WIPP disposal room with internal gas 
generation, 16:16340 (R;US) 

Environmental Effects 

An environmental and energy overview of Poland, 16:18422 
(R;US) 

Environmental Sciences Division annual progress report for pe- 
riod ending September 30, 1990, 16:18474 (R;US) 
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Environmental impacts 

Global warming: An overview, 16:18439 (RA;US) 

Methods for estimating the uncertainty of climate change effects 
in a crop model, 16:18479 (R;US) 

Environmental Transport 

C-14 release and transport from a nuclear waste repository in 

an unsaturated medium, 16:16293 (R;US) 
Global Aspects 

[Inorganic carbon surveys of oceanic basins]: Foreign trip re- 
port, February 5—March 30, 1991, 16:18534 (R;US) 

[Ocean survey of inorganic carbon]: Foreign trip report, Febru- 
ary 5, 1991—March 30, 1991, 16:18535 (R;US) 

Greenhouse Eftect 

Global warming policies in the US and Canada, 16:18462 
(R;JP;In Japanese) 

Preventive measures of global warming due to cars in the 
United States, 16:17427 (IA;JP) 

Partial Pressure 

Characterization of YBCO superconductor sintered in CO2- 

containing atmosphere, 16:17570 (R;US) 
Reduction 
Electrochemical reduction of carbone dioxide at surface modi- 
fied copper electrodes, 16:17941 (IA;JP;In Japanese) 
Research Programs 
Catalog of data bases and reports: Revision 1, 16:18475 (R;US) 
Waste Processing 

Countermeasuring technology against global warming in Japan, 

16:17181 (IA;JP;in Japanese) 
CARBON DIOXIDE FIXATION 

Fixation of COz on p-Gap photocathode, 16:16512 (IA;JP;In 
Japanese) 

CARBON DIOXIDE INJECTION 

Simulation of pore scale porous media flow using lattice gas 
methods, 16:16122 (R;US) 

CARBON DIOXIDE LASERS 

Two-frequency operation of a hybrid TEA CO, laser and its ap- 
plication to two-frequency pulse injection locking, 16:19300 
(R;JP) 

CARBON FIBERS 

Conducting fiber compression tester, 16:18392 (PA;US) 

Temperature dependence of the thermal conductivity of carbon- 
carbon composites, 16:17677 (R;US) 

CARBON MONOXIDE 

Baseline air quality for northeastern Illinois, 16:18433 (RA;US) 

Bioconversion of coal-derived synthesis gas to liquid: Technical 
report, September 1, 1990—November 30, 1990, 16:16469 
(R;US) 

Carbon deposition and deactivation of metallic catalysts, 
16:16040 (RA;US) 

Determination of on-stream destruction removal efficiency using 
Fourier transform infrared spectroscopy, 16:17704 (R;US) 

Partial oxidation of light alkanes in transition-metal ion contain- 
ing zeolites: Final technical report for the period September 
15, 1986-September 14, 1989, 16:16490 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 13, September 16, 1990- 
December 15, 1990, 16:16486 (R;US) 

Ultrafast and not-so fast dynamics of cytochrome oxidase: The 
ligand shuttle and its possible functional significance, 
16:17953 (R;US) 

[Chemisorption and reactions studies on well-characterized 
bimetallic and alloy surfaces]: Final report, 16:17856 (R;US) 

[Metal alkoxides: Models for metal oxides. Alkoxide ligands in 
early transition metal organometallic chemistry}: Progress re- 
port, 16:17859 (R;US) 

CARBON TETRACHLORIDE 

Monitoring incinerator emissions from remote sites using Fourier 
transtorm infrared spectroscopy (FTIR), 16:18419 (R;US) 

Neutron studies of the liquid-plastic phase-ordered phase transi- 
tions in CCl4, 16:19188 (R;SU;In Russian) 

CARBONATES 
See also BARIUM CARBONATES 
POLYCARBONATES 





Determination of carbonates and carbon in oxide systems used 
for preparation of high-temperature superconductors, 
16:17768 (IA;SU;In Russian) 

CARBOXYLIC ACIDS 

See also AMINO ACIDS 

Effects of ionizing radiations on 1-aminocyclo-propane-1- 
carloxylic acid metabolism in climateric fruits. Analysis of 
stress response and implication in fruit ripening, 16:18849 
(R;FR;In French) 

Structure and structural diversity in resinites as determined by 
pyrolysis-gas chromatography-mass spectrometry, 16:17849 
(R;US) 

CARCINOGENESIS 

Comparison of three physiologically-based pharmacokinetic 
models of benzene disposition, 16:18609 (R;US) 

Expression of transforming and mutational phenotypes in 
golden hamster embryo cells after X-irradiation, 16:18890 
(RA;JP;In Japanese) 

CARCINOMAS 

Computer determination of peripheric lung cancer stage accord- 
ing to clinical and roentgenological data, 16:18644 (IA;SU;In 
Russian) 

Positive scintiscanning and radioimmunoassay of some tumor 
markers in diagnosis and evaluation of efficacy of treatment of 
ovary cancer, 16:18735 (IA;SU;in Russian) 

Radiodiagnosis of lung carcinoma in patients with tuberculosis, 
16:18650 (IA;SU;In Russian) 

Rentgenological assessment of laser photodestruction of central 
form of inoperable lung neoplasm, 16:18780 (IA;SU;In Russian) 

CARDIAC OUTPUT 

See BLOOD CIRCULATION 
CARPOOLING 

Carpooling, 16:17286 (l;DK;in Danish) 
CARTILAGE 

Experience on transdural epidurography application in diagnosis 
of protrusio and hernia of disks of lumbus vertebral section, 
16:18707 (IA;SU;In Russian) 

CASCADE (EXTRACTION) 
See EXTRACTION COLUMNS 
CASCADE REACTORS 
Adapting an x-ray/debris shield to the cascade ICF power plant: 
Neutronics issues, 16:19308 (R;US) 
CASINGS 
See COVERINGS 
CASKS 

See also SPENT FUEL CASKS 

Development of cask and transportation system, 16:16197 
(R:KR;in Korean) 

Thermal-hydraulic software development for nuclear waste 
transportation cask design and analysis, 16:16202 (R;US) 

[Intercomparison of codes for the shielding assessment of fuel 
transportation packages]: Foreign trip report, April 8-12, 
1991, 16:16200 (R;US) 

CASTE (INSECTS) 

See INSECTS 

CAT SCANNING 

Organ doses to examinees during photofluorography, fluo- 

roscopy and computed tomography, 16:18906 (R;JP) 
CATALYSTS 

See also ELECTROCATALYSTS 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Fifth quarterly report, October 1, 1990— 
December 31, 1990, 16:16047 (R;US) 

Carbon deposition and deactivation of metallic catalysts, 
16:16040 (RA;US) 

Catalyst design in theory and practice, 16:17935 (R;SE) 

Design of a high activity and selectivity alcohol catalyst: Second 
quarterly report, November 7, 1990 to February 6, 1991, 
16:16489 (R;US) 

Liquid phase methanol LaPorte PDU: Modification, operation, 
and support studies: Task 3.4, Adsorbent evaluation for re- 
moval of catalyst poisons from synthesis gas, 16:16052 (R;US) 

Molecular surface science and its application to heterogeneous 
catalysts and coatings, 16:17854 (RA;US) 


CENNA 


Supported organometallic complexes: Surface chemistry, spec- 
troscopy, and catalysis: Annual technical report for April 1, 
1991, 16:17857 (R;US) 

The design of industrial catalysts, 16:17937 (RA;SE) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 13, September 16, 1990- 
December 15, 1990, 16:16486 (R:US) 

Theory and practice in designing and making catalysts, 
16:17938 (RA;SE) 

CATALYTIC COMBUSTORS 

Catalytic combustion of natural gas: Technological aspects: Ap- 

pendices, 16:16143 (R;NL;In Dutch) 
CATALYTIC CONVERTERS 
CO oxidation and NO reduction over single crystal and supported 
Rhodium: Basic studies for catalyst design, 16:17428 (RA;SE) 
CATAPHORESIS 
See ELECTROPHORESIS 
CATARACTS 
Low dose neutron late effects: Cataractogenesis: Progress re- 
port, July 1, 1991—June 30, 1992, 16:18870 (R;US) 
CATECHOL 
See PYROCATECHOL 
CATTLE 

Evaluation of waste paper including newspaper as bedding ma- 
terial and accelerator for composting of livestock droppings, 
16:17301 (IA;JP;in Japanese) 

CAVES 
A structural behavior study of rock caverns considering the ef- 
fects of discontinuities, 16:16283 (R;KR;In Korean) 
CAVITIES 
See also BOREHOLES 
CAVES 

Heat leakage from cavity type solar receiver. 2nd report.: Infiu- 

ence of aperture shape, 16:16569 (IA;JP;ln Japanese) 
CAVITY RESONATORS 

Experimental study of a 433 MHz 3-cell cavity for Fel applica- 
tion, 16:18217 (R;FR) 

FF tests on the INS 25.5-MHz split coaxial RFQ, 16:18237 (R;JP) 

CCBA 

See COUPLED CHANNEL BORN APPROXIMATION 

ccD 
See CHARGE-COUPLED DEVICES 
CEBAF ACCELERATOR 

CEBAF progress report, 16:18152 (R;US) 

Outline of a 15-20 GeV CEBAF like machine, 16:18149 (R;FR) 
CELL CULTURES 

Suspension stirrer for NMR spectroscopy, 16:18396 (PA;US) 
CELL GROWTH (ANIMAL) 

See ANIMAL CELLS 
CELL KILLING 

Dose average LET and cell lethality, 16:18901 (RA;JP;In Japan- 

ese) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLULOSE 

Advances in cellulose biosynthesis, 16:16467 (RA;US) 

Biogenesis and biodegradation of plant cell wall polymers, 
16:16466 (RA;US) 

Cellulose grafting: Past, present and future, 16:16473 (RA;US) 

Characterization of surface contaminants using infrared mi- 
crospectroscopy, 16:17844 (R;US) 

Recent advances in _lignocellulosic-derived 
16:16482 (RA;US) 

CEMENTS 

High voltage microscopy of the hydration of cement with special 
respect to the influence of superplasticizers, 16:17700 (R;SE) 

Quantitative measurements of fly ash, slag, and cement in 
limestone-based blends by Fourier transform infrared- 
attenuated total reflectance method, 16:16366 (R;US) 

CENNA 

Agreement on exchange of information on nuclear installations, 

16:16417 (i;IT;In Italian) 


composites, 
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CENTRIFUGE ENRICHMENT PLANTS 


CENTRIFUGE ENRICHMENT PLANTS 

Nondestructive determination of uranium-235 enrichment in gas 
ultracentrifugation enrichment plants, 16:16412 (R;DE;In Ger- 
man) 

CENTRIFUGES 

Calibration of accelerometers on the 1000 g centrifuge, 
16:18399 (R;US) 

Proof of concept and performance optimization of high gravity 
batch type centrifuge for dewatering fine coal: Quarterly tech- 
nical progress report, September 21, 1990 to December 20, 
1990, 16:16032 (R;US) 

CERAMIC MELTERS 

Glass melter off-gas system pluggages: Cause, significance, 

and remediation, 16:16371 (R;US) 
CERAMICS 

An analytical methodology to predict the coating characteristics 
of plasma-sprayed ceramic powders, 16:17468 (R:US) 

Determination of high temperature creep parameters in struc- 
tural ceramics from constant-displacement, load-relaxation 
tests, 16:17589 (R;US) 

Development of ceramic material from rice straw, 16:17298 
(IA;JP;In Japanese) 

Energy and Technology Review, January 1991, 16:16114 (R;US) 

Gradient materials research in Japan: Foreign trip report, 
16:17591 (R;US) 

Morphological studies of lithium fluoride surfaces, 16:17666 
(R;US) 

Neutron activation analysis and numerical taxonomy of thin or- 
ange ceramics from the manufacturing site of Rio Carnero, 
Puebla, Mexico, 16:17706 (R;US) 

Residual stresses in metal/ceramic brazes: Effect of creep on fi- 
nite element analysis results, 16:17557 (R:US) 

Spectroscopic investigations of ceramic materials using ICP- 
OES with modern vaporisation systems, 16:17829 (R;DE;In 
German) 

Synthesis, sintering and microstructure study of 
La; eStp,2CuO,z-ceramics, 16:17907 (IA;SU:In Russian) 

Thermal/chemical degradation of ceramic cross-flow filter mate- 
rials: Phase 1, September 1988—November 1989, 16:16043 
(R;US) 

Use of a TMo3o microwave cavity at 2.45 GHz for aerosol and 
filament drying, 16:17665 (R;US) 

CEREBELLUM 

A study of benzodiazepine receptor in human brain using 
[''C]Ro15-1788 and positron emission tomography, 16:18830 
(RA;JP;In Japanese) 

CERIUM COMPOUNDS 
See also CERIUM OXIDES 
CERIUM SILICIDES 

Magnetic instability in Ce heavy fermion compounds, 16:17539 

(RUS) 
CERIUM OXIDES 

[Electrocatalytic study of ammonia synthesis and methane 
dimerization in high temperature solid electrolyte cells]: 
Progress report, 16:16141 (R;US) 

CERIUM SILICIDES 

Anomalous hall effect of heavy-fermion CeRu2Siz under pres- 
sure, 16:17676 (R;FR) 

Incommensurabilities and metamagnetism in the heavy-fermion 
alloys (Ceo glap 2)Ru2Sis and CeRuo(Sip. 9Geo 4 jo, 16:17449 
(R;FR) 

CESIUM 

Applications of neutron activation analysis to the determination 
of trace elements in geological samples, 16:17814 (RA;SU) 

Studies of the separation of cesium from ammonium molyb- 
dophosphate loaded with cesium, 16:16188 (RA;DE;In 
German) 

CESIUM 136 

Determination of changes in charge radii and deformation pa- 

rameters of Ce nuclei, 16:19098 (R;SU;in Russian) 
CESIUM 137 

Dosimetric and radiobiological predisposition of contact 1°”7Cs- 
therapy of patients with uterus neoplasm, 16:18791 (IA;SU;iIn 
Russian) 
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Metabolism of elements in Japanese, 16:18900 (RA;JP;in 
Japanese) 

Shipping encapsulated CS-137 sources as special and normal 
form, 16:16206 (R;US) 

Treatment studies at the Process Waste Treatment Plant at Oak 
Ridge National Laboratory, 16:18566 (R;US) 

CESIUM 138 

Determination of changes in charge radii and deformation pa- 

rameters of Ce nuclei, 16:19098 (R;SU;In Russian) 
CESIUM 140 

Determination of changes in charge radii and deformation pa- 

rameters of Ce nuclei, 16:19098 (R;SU;In Russian) 
CESIUM 142 

Determination of changes in charge radii and deformation pa- 

rameters of Ce nuclei, 16:19098 (R;SU;In Russian) 
CESIUM COMPOUNDS 
Formation enthalpy of negative ions of chromium, molybdenum 
and tungsten oxides, 16:17913 (IA;SU;In Russian) 
CHALKS 
See LIMESTONE 
CHARGE CARRIERS 

Mobile charge carriers in pulse irradiated polymers and molecu- 

lar aggregates, 16:17682 (IA;AU) 
CHARGE-COUPLED DEVICES 
Signal processing for low light level, high precision charge cou- 
pled device (CCD) imaging, 16:18301 (R;US) 
CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 
CHARGED-PARTICLE TRANSPORT 

GETM program packet for simulation by Monte Carlo method of 
electron-photon cascades in complex geometries, 16:19150 
(R;SU;In Russian) 

CHARGING (REACTOR) 
See REACTOR FUELING 
CHARS 

Effects of catalytic mineral matter on CO/CO> ratio, temperature 
and burning time for char combustion: Quarterly progress re- 
port No. 5, October-December 1990, 16:16099 (R;US) 

CHELATING AGENTS 

Macrocyclic ligands for uranium complexation: Progress report, 

16:17860 (R;US) 
CHEMICAL COMPOSITION 

Experimental study on accuracy and applicability of visual anal- 

ysis of waste, 16:17367 (IA;JP;In Japanese) 
CHEMICAL EFFLUENTS 

Airborne source-term modeling of past and future interim stor- 
age practices of Hanford Site waste treatment facilities using 
AIRSOURCE model, 16:16369 (R;US) 

CHEMICAL EXPLOSIONS 
Hanford high-activity waste tank safety issues, 16:16368 (R;US) 
CHEMICAL EXPLOSIVES 

See also PETN 

Low-vulnerability explosives (LOVEX) for mass-use warheads: 
Part 1, The processing and vulnerability testing of LOVEX for- 
mulations RX-35-AQ, RX-35-AS, and RX-35-AT, 16:18405 
(R;US) 

CHEMICAL PLANTS 

DYNSIR; A dynamic simulator for the chemical process, 
16:19369 (R;KR;In Korean) 

Engineering evaluatior/cost analysis for the proposed manage- 
ment of contaminated structures at the Weldon Spring 
Chemical Plant, 16:16393 (R;US) 

Explanations relating to the Accident Ordinance as of May 19, 
1988 and the First Administrative Regulation concerning the 
Accident Ordinance as of August 26, 1988, 16:17182 (I;DE;In 
German) 

CHEMICAL REACTION KINETICS 

Surtace Chemkin (version 3.7): A Fortran package for analyzing 
heterogeneous chemical kinetics at a solid-surtace-gas-phase 
interface, 16:19385 (R;US) 

CHEMICAL REACTORS 

See also RETORTS 

Low-temperature, catalytic gasification of wastes for simultane- 
ous disposal and energy recovery, 16:17334 (R;US) 





Novel reactor configuration for synthesis gas conversion to alco- 
hols: Quarterly report, October 1, 1990—December 31, 1990, 
16:16487 (R;US) 

Synthesis of octane enhancers during slurry-phase Fischer 
Tropsch: Quarterly technical progress report No. 1, Septem- 
ber 26—December 31, 1990, 16:16488 (R;US) 

CHEMICAL SPILLS 

ARCHIE: A tool for industry/LEPC dialog, 16:18418 (R;US) 

Field exercise programs assuring Department of the Army pre- 
paredness for chemical emergencies, a comparison with 
Federal Emergency Management Agency programs, 
16:17170 (R;US) 

CHEMICAL WARFARE AGENTS 

Recovery following a chemical weapons stockpile disposal pro- 
gram accident: Offsite planning and preparedness aspects, 
16:17168 (R:US) 

CHEMICAL WASTES 

Compilation of data to estimate groundwater migration potential 
for constituents in active liquid discharges at the Hanford Site, 
16:18572 (R;US) 

Dynamic analysis of a postulated hydrogen burn in a waste stor- 
age tank, 16:16367 (R;US) 

ISV safety, processing, and starter path issues, 16:16405 (R;US) 

Method and system for enhancing microbial motility, 16:18843 
(PA;US) 

Recycle of nitric acid and aluminum nitrate, 16:16373 (R;US) 

Shedding a new light on hazardous waste, 16:17188 (R;US) 

CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHICAGO 

Update on Chicago Federal Impiementation Plan, 16:18434 

(RA;US) 
CHINA 

Investigation of the feasibility of joint production of decentralized 
wind energy systems for the People’s Republic of China, 
16:16594 (RA:DK) 

Operation experience of wind/diesel system on Dachen Island in 


P.R. China: EEC and China cooperation project (Risoe Na- 


tional Laboratory, Economic 
16:16612 (RA;DK) 
CHITIN 
Chitin: The neglected biomaterial, 16:16484 (RA;US) 
CHLOR-ALKALI INDUSTRY 
See CHLORINE 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
CHLOROFORM 
PVC 

Effects of diverse organic contaminants on trichloroethylene 
degradation by methanotrophic bacteria and methane-utilizing 
consortia, 16:18542 (R:US) 

Overview of DOE's field screening technology development ac- 
tivities. 16:18532 (R:US) 

Report to the Secretary of Energy on ozone-depleting sub- 
stances: An analysis of the energy and economic effects of 
phasing out certain organic chlorine and bromine products, 
16:18431 (R;US) 

CHLORINATED AROMATIC HYDROCARBONS 

Biodegradation of PCBs, 16:18508 (RA;US) 

Characterization of contamination along the upper reaches of 
the east fork of Tributary 8 at Burial Ground C in Bear Creek 
Valley, 16:18583 (R:US) 

Development of aquifer microcosms and in situ methods to test 
the fate and function of poliutant-degrading microorganisms: 
Progress report, 16:18842 (R;US) 

CHLORINE 

Analysis of high-temperature superconductors using a neutron 
generator, 16:17749 (IA:SU;In Russian) 

Diagnostics of chlorine in the Y-Ba-Cu-O compounds, 16:17789 
(IA:SU;In Russian) : 

Study on material balance of chlorine in relation to processing 
and disposal of waste, 16:17398 (IA:JP;In Japanese) 

Use of (n,-y)-spectroscopy in quantitative analysis of elemental 
composition of HTSC-ceramics, 16:17836 (R:SU;In Russian) 


European Communities), 


CIRCUIT BREAKERS 


CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE IONS 
[PEPICO studies of ion dissociations: The structure and heats 
of formation of ions, molecules, and free radicals}: Research 
report, 1988-1990, 16:17949 (R;US) 
CHLOROFORM 
Monitoring incinerator emissions from remote sites using Fourier 
transform infrared spectroscopy (FTIR), 16:18419 (R;US) 
CHLOROPHYLL-BINDING PROTEINS 
Electronic excitation transport in photosynthesis and crystal and 
molecular structures of porphyrin compounds, 16:17950 
(R:US) 
Kinetics and energetics of triplet energy transfer in reaction cen- 
ters from Rhodobacter sphaeroides 2.4.1, 16:18588 (R;US) 
CHONDROSARCOMAS 
See SKELETAL DISEASES 
CHOOZ REACTOR 
See ARDENNES REACTOR 
CHROMATOGRAPHIC COLUMNS 
See EXTRACTION COLUMNS 
CHROMIUM 
Chromium and nickel determination in metallic alloys by flow 
injection systems with partial coalescence and atomic absorp- 
tion spectrometry, 16:17721 (IA;BR;In Portuguese) 
Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA:US) 
CHROMIUM 50 TARGET 
The enriched chromium neutrino source for GALLEX, 16:18289 
(R;US) 
CHROMIUM 51 
Behaviour study of sup(51)Cr(Vi) and sup(51)Cri(Ill) in cationic 
resin face several preliminary treatments, 16:17867 (IA;BR;In 
Portuguese) 
Sup(51)Cr (VI) behaviour in solution containing Cr(Ill), 16:17730 
(IA;BR;in Portuguese) 
CHROMIUM ALLOYS 
See also ALLOY-FE46NI33CR21 
ALLOY-NI73CR15FE7TI3 
ALLOY-NI76CR15FE8 
CHROMIUM-NICKEL STEELS 
STEEL-CRMOV 
Atomic level characterization of the morphology of phases in 
Chromindur magnetic alloys, 16:17457 (R;US) 
Chemical phase separation in binary iron-chromium alloys, 
16:17438 (R;US) 
From electronic structure to alloy phase stability, 16:17563 (R;US) 
CHROMIUM FLUORIDES 
The enriched chromium neutrino source for GALLEX, 16:18289 
(R:US) 
CHROMIUM OXIDES 
Anomal behaviour of Cr2O3 under spin-flip transition, 16:19190 
(R:SU;In Russian) 
Metal cation. and anion adsorption on subsurface materials. 
16:18503 (RA;US) 
Study of the effect of reactive element addition by implanting 
metal ions in a pre-formed oxide layer, 16:17537 (R;US) 
CHROMIUM SILICATES 
Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA:US) 
CHROMIUM-NICKEL STEELS 
See also STEEL-CR18NI10T| 
STEEL-CR19NI10 
Corrosion defects of corrosion-resistant steels in the nuclear 
power plant secondary circuit, 16:17481 (IA:CS:In Czech) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMES 
The human genome project, 16:18607 (R:US) 
CIRCUIT BREAKERS 
Aging assessment of circuit breakers and relays, 16:17035 
(RA:US) 
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CIRCUITS (ELECTRONIC) 


CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CIRCULATING SYSTEMS 

Study on elution of heavy metals from combustion ash of munic- 
ipal waste in column circulation test, 16:17410 (IA;JP;In 
Japanese) 

CIRCULATION (BLOOD) 
See BLOOD CIRCULATION 
CITIES 
See URBAN AREAS 
CLADDING-FUEL INTERACTIONS 
See FUEL-CLADDING INTERACTIONS 
CLAYS 
See also BENTONITE 
Geophysical modeling of the static water level, 16:18548 (R;US) 
CLEAN AIR ACT 

Energy and environment: 
16:18446 (RA;US) 

Strategies for combating urban pollution, 16:18443 (RA;US) 

Update on Chicago Federal Implementation Plan, 16:18434 
(RA;US) 

CLIMATES 
Agriculture 

Worldwide trend and future countermeasures against global 

warming, 16:17179 (IA:JP;In Japanese) 
Ambient Temperature 

Worldwide trend and future countermeasures against global 

warming, 16:17179 (IA;JP;in Japanese) 
Carbon Dioxide 

Worldwide trend and future countermeasures against global 

warming, 16:17179 (IA:JP;In Japanese) 
Droughts 

Worldwide trend and future countermeasures against global 

warming, 16:17179 (IA;JP;iIn Japanese) 
Erosion 

Worldwide trend and future countermeasures against global 

warming, 16:17179 (IA;JP;In Japanese) 
General Circulation Models 

Enhanced research program on the long-range climatic effects 
of increased atmospheric carbon dioxide: A continuation: 
1988 Annual report, 16:18455 (R;US) 

Greenhouse Effect 

Worldwide trend and future countermeasures against global 

warming, 16:17179 (IA;JP;In Japanese) 
Insects 

Worldwide trend and future countermeasures against global 
warming, 16:17179 (IA:JP;In Japanese) 

international Cooperation 

Worldwide trend and future countermeasures against global 
warming, 16:17179 (IA;JP;in Japanese) 

Ultraviolet Radiation 

Worldwide trend and future countermeasures against global 

warming, 16:17179 (IA:JP;in Japanese) 
Variations 

An assessment of CO2 greenhouse gas mitigation technologies, 
16:18425 (R:US) 

Global climate change: A discussion of major uncertainties, 
16:18423 (R:US) 

Global warming: An overview, 16:18439 (RA;US) 

Greenhouse warming: Science vs. consensus, 16:18441 
(RA:US) 

improved climate monitoring for detecting global climate 
change, 16:18442 (RA:US) 

Methods for estimating the uncertainty of climate change effects 
in a crop model, 16:18479 (R;US) 

Simulation of landscape disturbances and the effect of climatic 
change: Progress report, July 15, 1990—July 14, 1991, 
16:18453 (R;US) 

Ten key questions indicating the level of current uncertainty in 
forecasting climatic change, 16:18485 (R;US) 

The science and politics of the greenhouse effect: Collision 
course?, 16:18440 (RA:US) 

US Department of Energy reservior research activities Oak 
Ridge National Laboratory, 16:18541 (R:US) 


Policy options and opportunities, 
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CLINTON P. ANDERSON MESON PHYSICS FACILITY 

See LAMPF LINAC 

CLOSED-CYCLE SYSTEMS 

Planning of closed-system disposal site, 16:17390 (IA;JP;In 

Japanese) 
CLOSTRIDIUM 

Mechanism of formation of the carboxyl of acetate by aceto- 
genic bacteria: Progress report, March 25, 1988—March 24, 
1991, 16:18594 (R;US) 

The mechanism of switching from an acidogenic to butanol- 
acetone fermentation by Clostridium acetobutylicum: 
Technical progress report, April 15, 1990—April 14, 1991, 
16:16468 (R:US) 

CLOUDS 

See also RADIOACTIVE CLOUDS 

Numerical simulation of the dynamics and microphysics of pre- 
scribed forest burns, 16:18488 (R;US) 

CLUSTER BEAMS 
Supersonic bare metal cluster beams: Technical progress re- 
port, February 10, 1990—April 1, 1991, 16:18954 (R;US) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
CLUSTERS (ION) 
See ION PAIRS 
CLUSTERS (SOLID) 
See SOLID CLUSTERS 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAGULATION (COLLOID) 
See FLOCCULATION 
COAL 
See also BLACK COAL 
SUBBITUMINOUS COAL 
Biodegradation 

Molecular biological enhancement of coal biodesutfurization: 

Seventh quarterly technical progress report, 16:18605 (R;US) 
Briquetting 

Process development for production of coaV/sorbent agglomer- 
ates: Technical report, September 1, 1990—November 30, 
1990, 16:16037 (R;US) 

Carbon 12 

Coal calorific value determination by '*C concentration measure- 

ment using correlation technique, 16:18322 (RA;PL;Iin Polish) 
Combustion Kinetics 

Effects of catalytic mineral matter on CO/COz ratio, temperature 
and burning time for char combustion: Quarterly progress re- 
port No. 5, October-December 1990, 16:16099 (R;US) 

Reactivity of whole coals, selected pure maceral fractions, and 
cleaned coal products: Final report, January 1, 1989—August 
31, 1990, 16:16100 (R:US) 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 9, October-December 1988, 
16:16103 (R;US) 

Transtormations of inorganic coal constituents in combustion 
systems: Quarterly report No. 12, July-September 1989, 
16:16101 (R:US) 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 10 tor the period January to 
March 1989, 16:16102 (R;US) 

Desulturization 

Molecular biological enhancement of coal biodesulturization: 
Seventh quarterly technical progress report, 16:18605 (R;US) 

Uhrasound-promoted chemical desulturization of Illinois coals: 
Technical report, September 1, 1990-November 30, 1990, 
16:16079 (R;US) 

Distribution 
Coal distribution, January—December 1990, 16:16090 (R;US) 
Environmental Ettects 

Manutacturing sector carbon dioxide emissions in nine OECD 
countries 1973-87: A Divisia index decomposition to changes 
in fuel mix, emission coefficients, industry structure, energy 
intensities, and international structure, 16:18471 (R;US) 





Flotation 

Dewatering studies of fine clean coal: Technical report, Septem- 

ber 1, 1990—November 30, 1990, 16:16038 (R;US) 
Fluidized-Bed Combustion 

NO, and N2O formation in pressurized fluidized-bed combustion 

tests. 16:16084 (R;US) 
Gamma Radiation 

Effects analysis of gamma radiolysis in babassu coal conversion 
products by liquid chromatography, 16:17956 (IA:BR:In Por- 
tuguese) 

Hydraulic Transport 

Advanced study in solid transport: Rheological behavior of 

dense suspension: Final report, 16:16091 (R;US) 
Microbial Leaching 

Electrochemistry of Thiobacillus ferooxidans reactions with 
pyrite: Technical progress report, December 1990—March 
1991, 16:16046 (R:US) 

Particle Size 

Correlation of stability/rheology relationship with coal properties 
and chemical additives: Quarterly progress report, September 
15—December 15, 1990, 16:16062 (R;US) 

Pneumatic Transport 

Determination of flow-regime boundaries for cohesive particles: 
Quarterly report, June 20-—September 19, 1990, 16:16093 
(R;US) 

Determination of flow-regime boundaries for cohesive particles: 
Quarterly report, March 20—June 19, 1990, 16:16092 (R;US) 

Radiolysis 

Effects analysis of gamma radiolysis in babassu coal conversion 
products by liquid chromatography, 16:17956 (IA:BR:In Por- 
tuguese) 

Structural Chemical Analysis 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, December 15, 1988—-March 15, 
1989, 16:16060 (R;US) 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, December 15, 1989—March 15, 
1990, 16:16061 (R;US) 

Water Removal 

Dewatering studies of fine clean coal: Technical report, Septem- 

ber 1, 1990—November 30, 1990, 16:16038 (R:US) 
COAL FUEL CELLS 

Development of internal reforming carbonate fuel cell stack 

technology: Final report, 16:17234 (R;US) 
COAL GAS 

Thermal/chemical degradation of ceramic cross-flow filter mate- 
rials: Phase 1, September 1988—November 1989, 16:16043 
(R;US) 

COAL GASIFICATION 

See also FLASH HYDROPYROLYSIS PROCESS 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Fifth quarterly report, October 1, 1990- 
December 31, 1990, 16:16047 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, October-December 1990, 16:16042 (R;US) 

Steam gasification of carbon: Catalyst properties: Reporting pe- 
riod, December 15, 1990—March 14, 1991, 16:16045 (R;US) 

COAL GASIFICATION PLANTS 

Development of a fluid friction control valve for pressure letdown 
in hot dirty gas streams: Final report, 16:16041 (R:US) 

Equilibrium and volumetric data and model development of coal 
fluids: [Progress] report, October 1, 1990-January 15, 1991, 
16:16070 (R;US) 

Transport of heavy metals in process wastewaters: Final com- 
posite report, September 1, 1989-November 30, 1990, 
16:16075 (R;US) 

COAL LIQUEFACTION 
See also FLASH HYDROPYROLYSIS PROCESS 
LIQUID PHASE METHANOL PROCESS 

Fundamental studies of water pretreatment of coal: First annual 
report, September 5, 1989-September 30, 1990, 16:16049 
(R:US) 


COBALT 


Kinetics of coal conversion to soluble products: Quarterly re- 
port. October 1, 1990—March 31, 1991, 16:16044 (R:US) 

Synthesis of model compounds for coal liquefaction research: 
Quarterly report No. 2, September 21, 1990—December 20 
1990, 16:16053 (R;US) 

COAL LIQUEFACTION PLANTS 

Equilibrium and volumetric data and model development of coal 
fluids: [Progress] report, October 1, 1990—January 15, 1991. 
16:16070 (R;US) 

Transport of heavy metals in process wastewaters: Final com- 
posite report, September 1, 1989-November 30, 1990. 
16:16075 (R;US) 

COAL LIQUIDS 

High temperature ceramic membrane reactors for coal liquid up- 
grading: Quarterly report 4 research period, June 21, 
1990—September 20, 1990, 16:16050 (R;US) 

High temperature ceramic membrane reactors for coal liquid 
upgrading: Quarterly report No. 5, September 21, 1990— 
December 20, 1990. 16:16051 (R:US) 

Thermodynamic model for calorimetric and phase coexistence 
properties of coal derived fluids: Quarterly technical report, 
October 1, 1990—December 31, 1990, 16:16065 (R:US) 

Thermodynamic model for calorimetric and phase coexistence 
properties of coal derived fluids: Quarterly technica! report, 
January 1, 1990—March 31, 1990, 16:16064 (R:US) 

Thermodynamic model for calorimetric and phase coexistence 
properties of coal derived fluids: Quarterly technical report, 
April 1, 1990 to June 30, 1990, 16:16066 (R;US) 

Thermodynamic model for calorimetric and phase coexistence 
properties of coal derived fluids: Quarterly technical report, 
September 1, 1989—December 31, 1989, 16:16063 (R;US) 

COAL PREPARATION 

See also HEAVY MEDIA SEPARATION 

New reagents for coal desulfurization: Technical report, 
September 1, 1990—-November 30, 1990, 16:16054 (R;US) 

Pilot-scale testing of microbubble flotation: Final report, 
16:16039 (R;US) 

COAL TAR 
Composition and migration of coal tar-derived organic com- 
pounds in a sandy aquifer, 16:18507 (RA;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 

See also MHD GENERATOR CDIF 

Computer simulation of jet penetration and fluid mixing in a 
channel flow with cross-stream jets, 16:17229 (R;US) 

COAL-OIL MIXTURES 
See COAL 
FUEL OILS 
FUEL SLURRIES 
COASTAL REGIONS 

Study on analysis of sources of turbidity caused by revetment 
work for land-reciamation waste disposal site, 16:17393 
(IA;:JP;In Japanese) 

Vulnerability of the US to future sea level rise, 16:18430 (R;US) 

COATINGS 
See also REFLECTIVE COATINGS 
SPRAYED COATINGS 
Textured growth processing of HTSC in the Y-Ba-Cu-O system, 
16:17582 (R;US) 
COAXIAL CABLES 
Shielded cables with optimal braided shields, 16:18104 (R;US) 
COBALT 

Co, Mn and Fe determination from seawater by pre-concentration 
on kelate resin column and argon plasma emission spec- 
troscopy - DCP, 16:18561 (IA;BR:In Portuguese) 

Energetics, bonding mechanism and electronic structure of 
metal/ceramic interfaces: Progress report, February 1, 1988- 
March 31, 1991, 16:17467 (R;US) 

Interfacial reactions between thin films of Co and InP(100), 
16:17928 (R;US) 

Transport of heavy metals in process wastewaters: Final com- 
posite report, September 1, 1989-November 30, 1990, 
16:16075 (R;US) 


ERA Vol. 16, No. 7 705 





COBALT 59 TARGET 


COBALT 59 TARGET 
Multilevel resonance analysis of 5°Co neutron transmission 
measurements, 16:19093 (R:US) 
COBALT 60 
Weak interactions and presupernova evolution, 16:18950 (R:US) 
COBALT ALLOYS 
Atomic level characterization of the morphology of phases in 
Chromindur magnetic alloys, 16:17457 (R;US) 
COBALT COMPLEXES 
Redox chemistry of some tetra-aza macrocyclic complexes, 
16:17968 (IA:AU) 
CODING CIRCUITS 
See DIGITAL CIRCUITS 
COFFEE 
See BEVERAGES 
COHERENT SCATTERING 
Program SCATMAN: A code designed to calculate photon co- 
herent scattering anomalous scattering factors and cross 
sections, 16:19148 (R;US) 
COKE 
Fundamental studies of catalytic gasification: Quarterly report, 
October 1, 1990—December 31, 1990, 16:16128 (R:US) 
COKE-OVEN GAS 
See COAL GAS 
COLD NEUTRONS 
See also ULTRACOLD NEUTRONS 
Some concluding remarks about cold moderator development, 
16:16439 (R:US) 
COLLECTIVE EXCITATIONS 
Low energy collective excitations: microscopic study of the rota- 
tion, the vibration and their coupling in even-even nuclei, 
16:19114 (R;FR;In French) 
COLLECTIVE MODEL 
Low energy collective excitations: microscopic study of the rota- 
tion, the vibration and their coupling in even-even nuclei, 
16:19114 (R;FR;in French) 
COLLECTOR PROPERTIES 
See POROSITY 
COLLECTOR PROPERTIES (ROCKS) 
See POROSITY 
COLLIDING BEAMS 
Positron recycling in high-energy linear colliders, 16:18221 
(R;DE) 
The PS collider design report, 2, 16:18282 (R;JP) 
COLLISION MATRIX 
See S MATRIX 
COLLOID COAGULATION 
See FLOCCULATION 
COLOGNE SPIRITS 
See ETHANOL 
COLON 
See LARGE INTESTINE 
COLUMBIA RIVER 
Hanford Environmental Dose Reconstruction Project: Monthly 
report, 16:18477 (R;US) 
COLUMBIUM 
See NIOBIUM 
COLUMNS (EXTRACTION) 
See EXTRACTION COLUMNS 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMANCHE PEAK-1 REACTOR 
Analysis of flow stratification in the surge line of the Comanche 
Peak Reactor, 16:17122 (R;US) 
COMANCHE PEAK-2 REACTOR 
Analysis of flow stratification in the surge line of the Comanche 
Peak Reactor, 16:17122 (R;US) 
COMBINED CYCLES 


Feasibility study of new processes of methanol synthesis, 


16:16491 (R;JP;in Japanese) 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED-CYCLE POWER PLANTS 
Electricity and hydrogen-rich fuels from coal, 16:16622 (RA;US) 
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Study on performance of heat pump cycle for hot tap water sup- 
ply.: Comparison with steam cycle in combined cycle, 
16:17244 (R:JP;in Japanese) 


COMBUSTION 

Combined minimizing of NOx-production and reduction of 
formed NOx during combustion of coal dust. Phase 2. Final 
report, 16:16104 (I1;DE:In German) 

Energy and Technology Review. January 1991, 16:16114 (R;US) 

Environmental Research Program 1989 annual _ report, 
16:18470 (R;US) 

Hanford high-activity waste tank safety issues, 16:16368 (R;US) 

NO, pollution from biomass burning: A global study, 16:18487 
(R;US) 

Pollution-free combustion and gasification of dust from pro- 
cessed waste automobile, 16:17316 (IA;JP;ln Japanese) 


COMBUSTION CONTROL 
Automatic combustion control for waste incinerator based on 
auto-regressive model, 16:17372 (IA;JP;ln Japanese) 


COMBUSTION PRODUCTS 

Automatic combustion control for waste incinerator based on 
auto-regressive model, 16:17372 (IA;JP;in Japanese) 

Comparison of different methods for multi-element analysis of 
combustion ash, 16:17412 (IA;JP;in Japanese) 

Eftect of foreign matters on shear stress vs. horizontal displace- 
ment characteristics of combustion ash.: Large-scale single 
shear test. 16:17395 (IA:JP;In Japanese) 

Effect on rat lung of six-month inhalation of fly ash generated from 
municipal waste combustion, 16:17411 (IA;JP;in Japanese) 
Landfill deepage water treatment using struvite deposition pro- 
cess and microbiological fluidized bed, 16:18539 (IA;JP;in 

Japanese) 

Relations of elution of heavy metals from combustion ash with 
amount of water in contact. 16:17409 (IA;JP;In Japanese) 

Soil-mechanical characteristics of landfill waste .: Mixture of com- 
bustion ash and other waste, 16:17396 (IA;JP;In Japanese) 

Study on elution of heavy metals from combustion ash of munic- 
ipal waste in column circulation test, 16:17410 (IA;JP;In 
Japanese) 

Study on ignition loss in combustion residue of municipal waste, 
16:17375 (IA:JP;In Japanese) 


COMBUSTION PROPERTIES 
Incineration of kitchen garbage by microwave, 
(IA;JP;In Japanese) 


COMBUSTORS 
See aiso CATALYTIC COMBUSTORS 
CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
Computer simulation of jet penetration and fluid mixing in a 
channel flow with cross-stream jets, 16:17229 (R;US) 
Study on gas mixing in combustion chamber of waste incinera- 
tor.: Visualization based on air flow model, 16:17388 (IA;JP;In 
Japanese) 


COMMERCIAL BUILDINGS 
Errors in audit predictions of commercial lighting and equipment 
loads and in their impacts on heating and cooling estimates, 
16:17223 (R:US) 
COMMERCIALIZATION 
For speedy achievement of popularization of home size electric 
power station by solar cell. Part Il, 16:16526 (IA;JP;In Japan- 
ese) 
COMMUNICATIONS 
The DOE program in high performance computing and commu- 
nications, 16:19352 (R;US) 


COMMUNITIES 
The energy system of Goeteborg - a research project: Final re- 
port, 16:17213 (R:SE;In Swedish) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPARATOR CIRCUITS 
Linear IC SPICE macromodel developed from measured tran- 
sistor parameters, 16:18137 (R;US) 


16:17370 





COMPARTMENTS 

Computer simulation of an internally pressurized radioactive 
waste disposal room in a bedded salt formation, 16:16346 
(R;US) 

COMPATIBILITY (IMMUNOLOGICAL) 
See IMMUNITY 
COMPLEXING AGENTS 

See CHELATING AGENTS 
COMPONENT COOLING SYSTEMS 

See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 

Lignin: Properties and materials, 16:16474 (RA;US) 

Polymer matrix composites research: A survey of federally 
sponsored programs: Final report, 16:17679 (R:US) 

Processing and mechanical properties of NigAl-based inter- 
metallic composites, 16:17455 (R:US) 

Residual stress calculations in whisker-reinforced ceramic ma- 
trix composites, 16:17578 (R;US) 

Temperature dependence of the thermal conductivity of carbon- 
carbon composites, 16:17677 (R;US) 

The direct synthesis of organic-containing clays and thermal 
analysis of porphyrin-clay complexes, 16:17673 (R;US) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSIBLE FLOW 
Conservative front-tracking for inviscid compressible flow, 
16:18990 (R;US) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 

14th Department of Energy Computer Security Group Confer- 
ence: Proceedings, 16:19351 (R:US) 

Quality assurance procedures for computer software supporting 
performance assessments of the Waste Isolation Pilot Plant, 
16:19383 (R;US) 

SPI/VMS Security Profile Inspector for the VMS operating sys- 
tem user manual: Software version 1.1, 16:19394 (R:US) 

The DOE program in high performance computing and commu- 
nications, 16:19352 (R:US) 

Why computer security systems don’t work, 16:19378 (R;US) 

COMPUTER AXIAL TOMOGRAPHY SCANNING 

See CAT SCANNING 

COMPUTER CODES 

See also D CODES 
EXECUTIVE CODES 
F CODES 
G CODES 
| CODES 
N CODES 
S CODES 
T CODES 

Probabilistic techniques for software verification, 16:19358 
(RA:XA) 

Software quality supervision plan for plant computer replace- 
ment in Krsko Nuclear Power Plant, 16:16890 (RA:XA) 

COMPUTER GRAPHICS 

Linear radiosity approximation 

16:19391 (R;:US) 
COMPUTER NETWORKS 

Design, performance. and operational characteristics of an 
FDDI testbed. 16:19387 (R:US) 

High-speed MLS databases using the datacycle architecture. 
16:19344 (R:US) 

COMPUTER OUTPUT DEVICES 

Plotting and summary routines for TASK8, 16:19384 (R:US) 
COMPUTER PROGRAMS 

See COMPUTER CODES 
COMPUTER-AIDED DESIGN 

Development of Intellectual Reactor Design System: 
16:19361 (R:JP:in Japanese) 

COMPUTERIZED CONTROL SYSTEMS 

A simple neural network scheduler for real-time machine task 

scheduling, 16:19373 (R:US) 


using vertex radiosities, 


IRDS, 


CONDENSERS (ELECTRIC) 


Alarm handler for the advanced photon source control system, 
16:18200 (R;US) 

DEPOT database: Reference manual and user's guide: An 
overview of the DEPOT database, including descriptions of the 
various subfiles and their elements and uses, 16:18260 (R:US) 

Evaporator construction and control. Phase 3: Control and data 
acquisition, 16:17247 (R;DK:in Danish) 

Generic command interpreter for robot controllers, 16:18034 
(R;US) 

\/O subnets for the APS control system, 16:18202 (R:US) 

Upgrading the Fermilab Linac local control system, 16:18222 
(R;US) 

Verification and validation of contro! system software, 16:16877 
(R:US) 

COMPUTERIZED SIMULATION 

Simulation of room thermal environment and energy use of resi- 
dential buildings with solar space heating, 16:16544 (IA:JP;in 
Japanese) 

Thermal simulation of thermosyphon solar water heater using 
computer, 16:16537 (IA;JP:in Japanese) 

COMPUTERIZED TOMOGRAPHY 
See also CAT SCANNING 
EMISSION COMPUTED TOMOGRAPHY 

Program for computer processing of CT-semiotics of extraorgan 

tumors of pelvis localization, 16:18705 (IA;SU;In Russian) 
COMPUTERS 
See also MICROPROCESSORS 
High performance computing and communications: Investment 
in American competitiveness, 16:19372 (R:US) 
Improving ADP quality and productivity, 16:19332 (R:US) 
CONCENTRATION (ANALYTICAL) 

See QUANTITY RATIO 
CONCENTRATION DEPENDENCE 

See QUANTITY RATIO 
CONCENTRATIONS (RADIONUCLIDES) 

See RADIOACTIVITY 
CONCENTRATOR SOLAR CELLS 

The Concept-90 photovoltaic concentrator module, 16:16572 
(R:US) 

CONCRETE BLOCKS 
The long-term behaviour of stabilized coal ash in the sea, 
16:16626 (R;NL) 
CONCRETES 
See also PRESTRESSED CONCRETE 
REINFORCED CONCRETE 

A method for heavy concrete quality control and assurance, 
16:17685 (IA:CS:in Czech) 

Application of activation analysis to solving the problems of radi- 
ation protection design of nuclear reactors in view of their 
decommissioning, 16:17819 (RA;SU:in Russian) 

Concrete = aggregate, cement. water?, 16:16733 (IA;CS:in 
Czech) 

Concrete longevity overview, 16:16264 (R:US) 

Probabilistic methods tor condition assessment and life predic- 
tion of concrete structures in nuclear power plants, 16:17098 
(RA:US) 

Production, transport and laying of concrete mix during the con- 
struction of the Temelin nuclear power plant, 16:16729 
(IA:CS:in Czech) 

Recycling of waste concrete, 16:17295 (IA:JP:in Japanese) 

Role of technological service in the production of concrete, 
16:17684 (IA:CS:in Czech) 

Temperature and temperature stress in massive concrete struc- 
tures of the Temelin nuclear power plant, 16:16732 (IA;CS:in 
Czech 

CONDENSATES 

Formation conditions of monolithic desublimates and cryode- 
posits of uranium and tungsten hexafluorides, 16:17992 
(R:SU:in Russian) 

Similarity of dependences of thermal conductivity and density of 
uranium and tungsten hexafiuorides on desublimation condi- 
tions, 16:17993 (R:SU:In Russian) 

CONDENSERS (ELECTRIC) 

See CAPACITORS 
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CONDENSERS (STEAM) 


CONDENSERS (STEAM) 

See STEAM CONDENSERS 
CONDUCTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 
CONDUCTIVITY (THERMAL) 

See THERMAL CONDUCTIVITY 
CONGENITAL MALFORMATIONS 

Complex roentgenoangiographic examination of the intestines 

in megadolichocolon, 16:18695 (IA;SU;in Russian) 
CONNECTIONS 
See JOINTS 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSTRUCTION 

Achievement of consent to and participation of residents in con- 
struction of general waste processing facilities, 16:17352 
{IA:JP:In Japanese) 

Combined heat and moisture transfer in building constructions, 
16:17249 (R;DK) 

Conference on the construction of the Temelin nuclear power 
plant. 16:16734 (IA:CS:in Czech) 

Experience of TZUS from the construction of the Temelin nu- 
clear power plant, 16:16737 (IA:CS;In Czech) 

Long-term concepts and measures concerning reinforcing activ- 
ities at the Temelin nuclear power plant, 16:16738 (IA;CS:In 
Czech) 

Quality control and assurance in the building part during the 
construction of the Temelin nuclear power plant, 16:16736 
(IA:CS;In Czech) 

CONSUMER PRODUCTS 

Design concept of products serving for resources preservation 
and environmental protection. 16:17308 (IA;JP:in Japanese) 

Environmental impact assessment (EIA) program for manufac- 
tured products, 16:17309 (IA;JP;ln Japanese) 

CONTACT RADIOTHERAPY 

See RADIOTHERAPY 
CONTACTORS 

See SWITCHES 
CONTACTS (ELECTRIC) 

See ELECTRIC CONTACTS 
CONTAINED EXPLOSIONS 

Dynamic analysis of a postulated hydrogen burn in a waste stor- 

age tank, 16:16367 (R;US) 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 
Cast Iron 

Bilateral arrangement on cooperation and technical exchange be- 
tween the USA and the FRG on research related to radioactive 
material transportation. 16:18012 (1:DE;In German, English) 

Volume 1: Ductile cast iron with nodular graphite as a material 
for spent-fuel transport and storage casks, 16:18013 (IA;DE) 

Volume 2: Status of ductile cast iron cask technology in the 
Federal Republic of Germany, 16:18014 (IA;DE) 

Volume 3: Materials testing of transport and storage casks 
made of nodular cast iron (GGG 40) in the years 1981 
through 1987, 16:18015 (IA;DE:In German) 

Volume 4: Behaviour of unsound container bodies made of duc- 
tile cast iron under impact loads during drop tests, 16:18017 
(IA:DE;in German) 

Contamination 

Vent hood concept for safely unloading TRUPACT-IIs, 16:16249 

(R;US) 
Corrosion 

Computer simulation of an internally pressurized radioactive 
waste disposal room in a bedded salt formation, 16:16346 
(R:US) 

Eftect of ionizing radiation on the waste package environment, 
16:16213 (R:US) 

Decontamination 

Eftect of HNO3-Cerium (IV) decontamination on stainless steel 

waste canisters, 16:16327 (R:US) 
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Leaks 

Shipping encapsulated CS-137 sources as special and normal 

form, 16:16206 (R;US) 
Materials Testing 

Bilateral arrangement on cooperation and technical exchange be- 
tween the USA and the FRG on research related to radioactive 
material transportation, 16:18012 (1;DE;In German, English) 

Preliminary selection criteria for the Yucca Mountain Project 
waste package container material, 16:16358 (R;US) 

Volume 2: Status of ductile cast iron cask technology in the 
Federal Republic of Germany, 16:18014 (IA;DE) 

Volume 4: Behaviour of unsound container bodies made of duc- 
tile cast iron under impact loads during drop tests, 16:18017 
(1A;DE;In German) 

Nondestructive Testing 

Supplement analysis of transuranic waste characterization and 
repackaging activities at the Idaho National Engineering Lab- 
oratory in support of the Waste Isolation Pilot Plant test 
program, 16:16239 (R:US) 

Safety 

Bilateral arrangement on cooperation and technical exchange be- 
tween the USA and the FRG on research related to radioactive 
material transportation, 16:18012 (1;DE;In German, English) 

Criticality analyses performed to support amendment of HFIR 
fresh fuel contianer, 16:18007 (R;US) 

Satety Engineering 

Waste drum gas generation sampling program at Rocky Flats 

during FY 1988, 16:16328 (R;US) 
Seismic Eftects 

Guidelines for evaluation of non-Safety Class 1 structural com- 
ponents having effects on Safety Class 1 equipment, 
16:16931 (R;US) 

Specifications 

Preliminary selection criteria for the Yucca Mountain Project 
waste package container material, 16:16358 (R;US) 

Study on control of waste release and its effect, 16:17350 
(IA;JP;In Japanese) 

Standards 

Composition of combustible waste released in waste collection 
bags in detached-house residential area, 16:17368 (IA;JP;In 
Japanese) 

Strains 

Volume 5: Computer codes for the determination of stress con- 
ditions in relevant components of packagings containing 
radioactive material, 16:18016 (1A;DE;In German) 

Stresses 

Volume 5: Computer codes for the determination of stress con- 
ditions in relevant components of packagings containing 
radioactive material, 16:18016 (IA;DE;In German) 

Wettability 

Improved molten metal containment vessel with rare earth oxy- 
sulfide or sulfide protective coating thereon and method of 
making same, 16:16859 (PA;US) 

CONTAINMENT 

See also CONTAINMENT SYSTEMS 

Modeling direct containment heating phenomena with CONTAIN 
1.12, 16:17134 (R:US) 

PWR dry containment parametric studies, 16:16937 (R;US) 

CONTAINMENT SYSTEMS 

A system level scaling analysis for direct containment heating, 
16:17012 (RA;US) 

ACE Program Phase A: Containment filtration experiments, 
16:17083 (RA;US) 

ACE Program Phase B: lodine behavior in containment, 
16:17084 (RA;US) 

An integrated structure and scaling methodology for resolving 
technical issues relevant to severe accidents, 16:17085 
(RA;US) 

Containment performance improvement program, 
(RA;US) 

Debris dispersal trom reactor cavity during low temperature sim- 
ulant tests of direct containment heating (DCH), 16:17011 
(RA;US) 


16:17019 





Evaluation of severe accident risks: Quantification of major in- 
put parameters: Experts’ determination of containment loads 
and molten core containment interaction issues: Volume 2, 
Revision 1, Part 2, 16:17118 (R;US) 
Evaluation of the leakage behavior of pressure-unseating equip- 
ment hatches and drywell heads, 16:17094 (RA;US) 
Identification and assessment of containment and release man- 
agement strategies, 16:17056 (RA;US) 
Large-scale HDR-hydrogen mixing experiments - Test Group E 
11, 16:17046 (RA;US) 
Life assessment procedure for LWR metal containments, 
16:17100 (RA;US) 
The probability of Mark-! liner failure, 16:17048 (RA;US) 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTINENTAL MARGIN 
Shelf export of particulates/transport in continental margin wa- 
ters: Progress report, 16:18544 (R;US) 
CONTINUED FRACTIONS 
Backward iteration in a rational interpolation application, 
16:19386 (R:US) 
CONTRACTOR PERSONNEL 
Evaluation of the US Department of Energy’s occupational 
safety and health program for its government-owned 
contractor-operated facilities, 16:16395 (R;US) 
CONTROL (INSPECTION) 
See INSPECTION 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ELEMENTS 
Development and field experiences in ultrasonic and eddy cur- 
rent inspection of inaccessible welds in the control rod 
housings of boiling water reactor vessels, 16:16648 (IA;CS) 
General criteria for the structural design of the HTTR control 
rods, 16:16914 (R;JP;in Japanese) 
Integrity of neutron-absorbing components of LWR fuel systems, 
16:16656 (R;US) 
Results of the ACRR DF-4 BWR control blade-channel box test, 
16:17004 (RA;US) 
Seismic scrammability of HTTR control rods, 16:16777 (RA;XA) 
CONTROL ROD DRIVES 
Maintenance of BWR control rod drive mechanisms, 16:16874 
(R;US) 
Seismic scrammability of HTTR control rods, 16:16777 (RA;XA) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL ROOMS 
A computerized safety assessment and post-trip analysis sys- 
tem for the Forsmark Unit 2 control room, integrating a real 
time expert system and a modern graphic display system, 
16:17106 (RA;US) 
Advanced human-system interface design review guidelines, 
16:17109 (RA;US) 
Design review of the KMRR control room for the man-machine 
interface enhancement, 16:16947 (R;KR;in Korean) 
Development of a performance indicator of the effectiveness of 
human-machine interfaces for nuclear power plants, 
16:17032 (RA;US) 
Ensurance of reliability of reactor operator support system as a 
factor toincrease nuclear power plant safety, 16:16885 (RA;XA) 
Quis custodiet quem? (Who is in charge), 16:16923 (RA;Fl) 
Regulatory requirements for improvements in man-machine inter- 
face using computerized display systems, 16:16881 (RA;XA) 
The third generation CANDU control room, 16:16884 (RA;XA) 
CONTROL SYSTEMS 
See also COMPUTERIZED CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
Uranium hexaflouride freezer/sublimer 
tor/trainer, 16:16390 (R;US) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTION 
See also NATURAL CONVECTION 


process simula- 


COPPER ALLOYS 


Report on heat transfer at internal building surfaces, 16:16553 
(R;GB) 
CONVENTION ON EARLY NOTIFICATION OF NUCLEAR ACCI 
DENT 
See CENNA 


COOLANT CLEANUP SYSTEMS 
Experience in the in-situ corrosion deposit measurements of the 
primary system at Paks nuclear power plant, 16:16744 (RA;XA) 
USNRC gate valve test results challenge flexwedge gate valve, 
motor operator sizing equation, 16:17037 (RA;US) 
COOLANT LOOPS 
Computational model for optimizing longitudinal fin heat transfer 
in laminar internal flows, 16:18053 (R;US) 


COOLANT-FUEL INTERACTIONS 
See FUEL-COOLANT INTERACTIONS 


COOLERS 
See HEAT EXCHANGERS 


COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 


COOLING SYSTEMS 
See also COOLANT LOOPS 
REACTOR COOLING SYSTEMS 

Evaporator construction and control. Phase 3: Control and data 
acquisition, 16:17247 (R;DK;In Danish) 

Performance of integrated gas cooling chamber-incinerator, 
16:17377 (IA;JP;in Japanese) 

Polymers as advanced materials for desiccant applications: 
Progress report for 1989, 16:17933 (R;US) 


COOLING TOWERS 
See also NATURAL DRAFT COOLING TOWERS 
Ozone treatment of cooling water, results of a full-scale perfor- 
mance evaluation, 16:17281 (R;US) 


COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 


COPPER 
Diagnostic studies of YBapCu307_, laser ablation, 16:18117 
(R;US) 
Epitaxy of metal atoms on metal surfaces: Deposition and diffu- 
sion, 16:17504 (R;US) 
Glow discharge cleaning and vacuum deposition of copper on 
6061-T6 aluminum, 16:17567 (R;US) 
Grain boundary chemistry in Al-Cu metallizations as determined 
by analytical electron microscopy, 16:17561 (R;US) 
Laser-based diagnostics for condensation in laser-ablated cop- 
per plasmas, 16:18979 (R;US) 
Low-frequency NMR and NOR with a de SQUID amplifier, 
16:17834 (R;US) 
Mechanical behavior of nanocrystalline Cu, Pd and Ag samples, 
16:17443 (R:US) 
Mixing of thin metallic layers under scanning electron beam ac- 
tion, 16:17500 (IA;SU;In Russian) 
Solid state NMR studies of heterogeneous catalysis, 16:17853 
(RA;US) 
Theoretical studies of small metal clusters, 16:17851 (RA;US) 
Transport of heavy metals in process wastewaters: Final com- 
posite report, September 1, 1989-November 30, 1990, 
16:16075 (R;US) 
COPPER ADDITIONS 
See also STEEL-CRMOV 
Study on activation analysis, 16:19085 (R;KR;In Korean) 
COPPER ALLOYS 
See also COPPER ADDITIONS 
From eiectronic structure to alloy phase stability, 16:17563 (R;US) 
Grain boundary chemistry in Al-Cu metallizations as determined 
by analytical electron microscopy, 16:17561 (R;US) 
Metastable pitting corrosion of aluminum, Al-Cu, and Al-Si thin 
films in dilute HF solutions and its relevancy to the processing 
of integrated circuit interconnections, 16:17559 (R;US) 
Microstructure and electromigration effects in Al and Al alloy thin 
films, 16:17540 (R;US) 
The cryogenic mechanical properties of Vintage Ili Al-Cu-Li-Zr 
alloy 2090-T81, 16:17536 (R;US) 
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COPPER COMPLEXES 


COPPER COMPLEXES 
Redox chemistry of some tetra-aza macrocyclic complexes, 
16:17968 (IA;AU) 
COPPER FLUORIDES 
Characterizations of F-superconductors and selected F- 
compounds, amorphous carbon and (VO)2P207 by 'F, SC, 
1H and 31P NMR and a new probe for multiple pulse, MAS 
and DAS NMR, 16:18114 (R;US) 
COPPER NITRATES 
Thermal behaviour of copper nitrate during the synthesis of 
YBa2Cu307_, compound from a nitrate salt mixture, 
16:17899 (IA;SU;In Russian) 
COPPER OXIDES 
Absorption Spectroscopy 
Analysis of metal oxide ceramics by atomic absorption and 
chemical methods, 16:17776 (IA;SU;In Russian) 
Caicination 
Formation of intermediate compounds during reduced pressure 
calcination of Y-Ba-Cu-O precursor, 16:17572 (R;US) 
Chemical Preparation 
Correlation between physical properties of HTSC-ceramics and 
technological features of starting powder preparation, 
16:17659 (IA;SU;In Russian) . 
Preparation of YBapCu3O, superconductor via ternary precur- 
sors, 16:17571 (R;US) 
Chemical Properties 
Charge states of copper and oxygen in BaCuOn,,, 
Ba(CuOz)ocenter dotxH2O and superconducting phase 
YBa 2Cu307_,, 16:17896 (IA;SU;In Russian) 
Critical Current 
Characterization of YBCO superconductor sintered in CO2- 
containing atmosphere, 16:17570 (R;US) 
Critical current and flux pinning by crystal defects in melt- 
textured YBaoCu30,, 16:17576 (R;US) 
Crystal Detects 
Defects in decomposed YBajCu,O, (124) superconductor after 
rapid annealing, 16:17574 (R;US) 
Crystal Growth 
Growth and x-ray diffraction study of BaCuzO,. monocrystals, 
16:17894 (IA;SU;In Russian) 
Crystal Lattices 
Chemical and phase composition of YBazCu3O,-monocrystals 
from X-ray diffraction data, 16:17637 (IA;SU;In Russian) 
Growth and x-ray diffraction study of BaCu2O2 monocrystals, 
16:17894 (IA;SU;In Russian) 
Crystal Structure 
Analysis of the crystal structure of PrBazCus07_, by the chan- 
neling method, 16:17618 (IA;SU;In Russian) 
Gravimetric Analysis 
Analysis of metal oxide ceramics by atomic absorption and 
chemical methods, 16:17776 (iA;SU;In Russian) 
lon Scattering Analysis 
Nuclear microanalysis of HTSC with the deuterium and helium 
ion beams, 16:17748 (IA;SU;In Russian) 
Multi-Element Analysis 
Photometric determination of yttrium, barium, copper in complex 
oxides YBa2Cu30,, 16:17781 (IA;SU;In Russian) 
Neutron Activation Analysis 
Analysis of high-temperature superconductors using a neutron 
generator, 16:17749 (IA;SU;in Russian) 
Determination of Cu,Y,Ba in high-temperature superconducting 
ceramics, 16:17750 (IA;SU;In Russian) 
Nuclear Reaction Analysis 
Nuclear microanalysis of HTSC with the deuterium and helium 
ion beams, 16:17748 (IA;SU;In Russian) 
Particle Size 
Study of the influence of copper oxide dispersity and synthesis 
features on electrophysical characteristics of Y-Ba-Cu-O- 
ceramics, 16:17908 (IA;SU;In Russian) 
Phase Studies 
Chemical and phase composition of YBazCu3O,-monocrystals 
from X-ray diffraction data, 16:17637 (1A;SU;In Russian) 
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Photometry 

Photometric determination of yttrium, barium, copper in complex 

oxides YBapCu3O0x, 16:17781 (IA;SU;In Russian) 
Physical Radiation Eftects 

Study of defects in different kinds of oxides: the red potassium 
bronze Ko33MoO3 and the superconducting compound 
YBapCu3O07, 16:17584 (R;FR;In French) 

Pyrolysis Products 

Study of the composition of gaseous products of YBazCug3O7 _ 5 
thermal dissociation and the starting materials for its synthe- 
sis, 16:17900 (IA;SU;in Russian) 

Quantitative Chemical Analysis 

Analysis of Tl-containing high-temperature superconductors for 
base elements, 16:17784 (IA;SU;In Russian) 

Analysis of high-temperature superconducting materials Ca-Sr- 
Bi-Cu-O, 16:17751 (IA;SU;In Russian) 

Atomic emission analysis with inductive plasma in analytical 
control of HTSC-materials and raw materials, 16:17752 
(IA;SU;In Russian) 

Atomic emission with inductively coupled plasma method for 
determination of base composition of high-temperature super- 
conducting compounds YBazCu30,, 16:17778 (IA;SU;In 
Russian) 

Determination of base components in high-temperature super- 
conductors of small mass by the method of atomic emission 
spectral analysis, 16:17786 (IA;SU;In Russian) 

Determination of bismuth, strontium, calcium and copper in their 
oxide system forming high-temperature superconducting 
phases, 16:17753 (IA;SU;In Russian) 

Determination of copper (3+) and oxygen bonded with it as a 
rapid method of contro! of preparation technology of HTSC 
and their quality, 16:17757 (IA;SU;In Russian) 

Microchemical analysis of superconducting materials on the ba- 
sis of yttrium-barium-copper, 16:17774 (IA;SU;In Russian) 

Superconductivity in the BaCuO2,,-PbO system, 16:17874 
(IA;SU;In Russian) 

Reaction Heat 

Enthalpies of some chemical processes with the participation of 

YBa2Cu30, superconductor, 16:17879 (IA;SU;in Russian) 
Sintering 

Characterization of YBCO superconductor sintered in COo- 

containing atmosphere, 16:17570 (R;US) 
Superconductivity 

Superconductivity of ceramics of the Y2BaCuOs-BaCuO, sys- 

tem, 16:17888 (IA;SU;In Russian) 
Surface Properties 

Solid state NMR studies of heterogeneous catalysis, 16:17853 

(RA;US) 
Synthesis 

Preparation and characterization of YBapCu,Og superconduc- 

tor, 16:17569 (R;US) 
Tensile Properties 

Strength/grain-size relationships and internal stresses in 

YBa2Cu3Ox superconductors, 16:17573 (R;US) 
Type-li Superconductors 

3-65Cu NOR spectrum in superconducting state of YBazCu307, 
16:17905 (IA;SU;In Russian) 

Activation autoradiography of oxygen in HTSC-materials, 
16:17743 (IA;SU;In Russian) 

Analysis of HTSC-ceramics YBa,Cuz07_,. Dependence of 
properties on the composition, 16:17798 (IA;SU;In Russian) 

Analysis of Tl-containing high-temperature superconductors for 
base elements, 16:17784 (IA;SU;In Russian) 

Analysis of high-temperature superconducting materials Ca-Sr- 
Bi-Cu-O, 16:17751 (IA;SU;In Russian) 

Analysis of high-temperature superconductors using a neutron 
generator, 16:17749 (IA;SU;In Russian) 

Analysis of metal oxide ceramics by atomic absorption and 
chemical methods, 16:17776 (IA;SU;In Russian) 

Analysis of transition layers of film-substrate by the rutherford 
bakc-scattering method, 16:17747 (IA;SU;In Russian) 

Application of X-ray diffraction phase and metallographic 
methods of analysis to phase composition control in HTSC- 
material production, 16:17769 (IA;SU;in Russian) 





Application of X-ray emission microanalysis method (XEMA) to 
the study of elementary composition of HTSC-materials, 
16:17764 (IA;SU;In Russian) 

Application of the XFA-SR method of the determination of the 
base composition of HTSC films, 16:17795 (IA;SU;in Russian) 

Atomic emission analysis with inductive plasma in analytical 
control of HTSC-materials and raw materials, 16:17752 
(IA;SU;In Russian) 

Atomic emission with inductively coupled plasma method for 
determination of base composition of high-temperature super- 
conducting compounds YBajCu30,, 16:17778 (IA;SU;In 
Russian) 

Charge states of copper and oxygen in BaCuOn,,, 
Ba(CuOz)ocenter dotxH2O and superconducting phase 
YBa2Cu307_,, 16:17896 (IA;SU;In Russian) 

Charge states of copper and oxygen in YBapCu307_,- 
ceramics, 16:17895 (IA;SU;In Russian) 

Chemical and electrochemical behaviour of the BaCuO>2,, and 
Ba(CuOz)2center dotH2O phases, 16:17890 (IA;SU;iIn Rus- 
sian) 

Chemical degradation in damp atmosphere of HTSC-ceramics 
of different density, 16:17893 (IA;SU;In Russian) 

Comparative diagnostics of HTSC-films by the back rutherford 
scattering of charged particles and the electron microprobe 
methods, 16:17745 (IA;SU;In Russian) 

Complex X-ray spectroscopic and x-ray photoelectron study of 
YBazCu3s07_; with 6 values ranging from 0.1 to 0.9, 
16:17903 (IA;SU;In Russian) 

Composition of the surface layer of HTSC-ceramics and films 
from the X-ray photoelectron spectroscopy data, 16:17771 
(IA;SU;In Russian) 

Copper valency states and phase transformations in 
YBapCu3QO¢ 5: optical study, 16:17904 (IA;SU;In Russian) 
Correlation between physical properties of HTSC-ceramics and 
technological features of starting powder preparation, 

16:17659 (IA;SU;In Russian) 

Correlation of phase composition and electrophysical character- 
istics of compounds in the Ln-Ba-Ca-O systems, 16:17627 
(IA;SU;in Russian) 

Crystallite substructure of HTSC-ceramics of YBa2Cu307_~;, 
16:17632 (IA;SU;In Russian) 

Current-voltage characteristics of HTSC. Model of supercon- 
ducting glass, 16:17656 (IA;SU;In Russian) 

DTA and X-ray diffraction study of phase composition of 
YBa2Cu307_,, 16:17602 (IA;SU;in Russian) 

Degradation of superconducting properties of the yttrium-barium- 
copper-oxygen ceramics, 16:17653 (IA;SU;In Russian) 

Determination of Cu,Y,Ba in high-temperature superconducting 
ceramics, 16:17750 (IA;SU;in Russian) 

Determination of base components in high-temperature super- 
conductors of small mass by the method of atomic emission 
spectral analysis, 16:17786 (IA;SU;In Russian) 

Determination of bismuth, strontium, calcium and copper in their 
oxide system forming high-temperature superconducting 
phases, 16:17753 (IA;SU;In Russian) 

Determination of bromine and iodine intercalated into supercon- 
ducting compounds of the type Y-Ba-Cu-O, 16:17785 
(IA;SU;In Russian) 

Determination of carbonates and carbon in oxide systems used 
for preparation of high-temperature superconductors, 
16:17768 (IA;SU;In Russian) 

Determination of copper (3+) and oxygen bonded with it as a 
rapid method of control of preparation technology of HTSC 
and their quality, 16:17757 (IA;SU;In Russian) 

Determination of elementary composition of HTSC-materials by 
X-ray emission microanalysis, 16:17773 (IA;SU;in Russian) 
Determination of micromechanical properties of YBazCu3z0O7 _ «- 

ceramics, 16:17640 (IA;SU;In Russian) 

Determination of nonstoichiometric oxygen in high-temperature 
superconductors and other complex metal oxides, 16:17760 
(IA;SU;In Russian) 

Determination of nonstoichiometric yttrium oxide in high- 
temperature superconductors of the YBa2Cu30, composition, 
16:17770 (IA;SU;In Russian) 


COPPER OXIDES 
Type-li Superconductors 


Determination of oxygen content in HTSC of the YBapCu307_; 
composition, 16:17741 (IA;SU;In Russian) 

Determination of oxygen content in YBapCu30z specimens after 
quenching from different temperatures, 16:17761 (IA;SU;In 
Russian) 

Determination of oxygen content in superconducting ceramics 
YBazCu30, by different methods, 16:17740 (IA;SU;in Russian) 

Determination of oxygen stoichiometry of complex oxides of rare 
earths, barium and copper, 16:17756 (IA;SU;In Russian) 

Diagnostics of HTSC-ceramics of the composition Bi-Sr-Ca-Cu- 
O by ESR method, 16:17605 (IA;SU;In Russian) 

Diagnostics of chlorine in the Y-Ba-Cu-O compounds, 16:17789 
(IA;SU;In Russian) 

Diagnostics of oxygen content in near-the-surface region of 
HTSC-compounds by the total current spectroscopy method, 
16:17877 (IA;SU;In Russian) 

Diagnostics of phases forming in the Tl-Ca-Ba-Cu-O system, 
16:17636 (IA;SU;In Russian) 

Differential scanning calorimetry in the studies of HTSC- 
materials, 16:17601 (IA;SU;in Russian) 

ESR-diagnostics of the HTSC surface, 16:17643 (IA;SU;In Rus- 
sian) 

Effect of cyclic heat treatment on phase composition of super- 
conducting yttrium ceramics, 16:17631 (IA;SU;In Russian) 

Effect of the composition on technological and characteristic 
properties of high-temperature superconducting ceramics 
(HTSCC), 16:17614 (IA;SU;In Russian) 

Effect of the treatment of HTSC-ceramics on the intensity and 
shape of X-ray photoelectron lines from the levels with a 
short-lived final state, 16:17889 (IA;SU;in Russian) 

Electric resistivity of the Bi-Sr-Ca-Cu-O specimens of different 
composition in the temperature range 20-870 deg C, 
16:17654 (IA;SU;In Russian) 

Electron irradiation effect on superconducting parameters of 
YBa2Cu307_; - material with partial substitution of Tm and 
Nd for Y, 16:17661 (IA;SU;In Russian) 

Elementary composition of the grain surface of hot-pressed Y- 
Ba-Cu-O specimens, 16:17791 (IA;SU;In Russian) 

Emanation thermal analysis in diagnostics of oxide supercon- 
ducting compounds, 16:17744 (IA;SU;in Russian) 

Enthalpies of some chemical processes with the participation of 
YBapCu30, superconductor, 16:17879 (IA:SU;in Russian) 
Estimation of oxygen content in quenched YBa2Cu,07_, speci- 
mens from X-ray diffraction study data, 16:17762 (IA;SU;In 

Russian) 

Experience of fabrication of long-shaped ceramic products on 
the basis of YBagCu307_,;, 16:17613 (IA;SU;In Russian) 

Feasibility study of the preparation of monophase supercon- 
ducting compounds in the Bi-Sr-Ca-Cu-O system, 16:17909 
(IA;SU;in Russian) 

Features of the X-ray diffraction pattern of Y-Ba-Cu-O 
monocrystals, 16:17638 (IA;SU;in Russian) 

Growth and x-ray diffraction study of BaCu2zO2 monocrystals, 
16:17894 (IA;SU;In Russian) 

IR-spectroscopic study of structural features of the Bi-Sr-Ca- 
Mg-Cu-O system, 16:17655 (IA;SU:In Russian) 

Identification and X-ray crystal structure analysis of some oxide 
phases forming in the Bi-Sr-Ca-Cu-O system, 16:17598 
(IA;SU;in Russian) 

Inelastic properties of the YBapCuz07_, + xZrO2 system in the 
temperature range 77-1200K, 16:17641 (IA;SU;in Russian) 
Influence of heat treatment conditions on phase composition 
and electric conductivity of high-temperature superconductors 
of the Bi._,Pb,Sr2CazCu3O, (0.1<x<0.5) system, 16:17612 

(IA;SU;in Russian) 

Investigation of epitaxial films of Y-Ba-Cu-O with the aid of ion 
backscattering and ion channeling, 16:17746 (IA;SU;in Rus- 
sian) 

Investigation of synthesis process of Biz(Sr,Ca)zCu2Og,,, 
16:17883 (IA;SU;In Russian) 

Investigation of the HTSC-material surface by the methods of 
electron spectroscopy (AES and CEEL), 16:17788 (IA;SU;In 
Russian) 
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COPPER OXIDES 
Type-li Superconductors 


investigation of the YBaCuO/fluoride/Si films by transmission 
electron microscopy (TEM), 16:17610 (IA;SU;in Russian) 

Kinetic phenomena in high-temperature superconducting 
ceramics Y;_,1Tm,BasCu307_5, Yo.9Ndo.1Baz2Cu307_-,, 
16:17657 (IA;SU;in Russian) 

Local auger electron spectroscopy of the surface and near-the 
surface layers of HTSC, 16:17790 (IA;SU;In Russian) 

Mass spectrometric diagnostics of hydrogen in HTSC, 16:17766 
(IA;SU;In Russian) 

Microchemical analysis of superconducting materials on the ba- 
sis of yttrium-barium-copper, 16:17774 (IA;SU;In Russian) 

Microinhomogeneity of superconducting ceramics 
YBa2Cu,07_, from the data of X-ray emission microanalysis, 
16:17772 (IA;SU;In Russian) 

Microstructure and elementary composition of BigSrg3Ca3Cu,Oy 
ceramics, 16:17901 (IA;SU;In Russian) 

Microstructure effect on electrophysical characteristics of 
YBazCu307_,-ceramics, 16:17634 (IA;SU;In Russian) 

Microstructure of the powder and sintered ceramics of 
YBa2Cu307_,, prepared by coprecipitation and cryogranula- 
tion, 16:17633 (IA;SU;in Russian) 

Nuclear microanalysis of HTSC with the deuterium and helium 
ion beams, 16:17748 (IA;SU;In Russian) 

On the character of conductivity electron motion in supercon- 
ducting ceramics, 16:17658 (IA;SU;in Russian) 

On the problem of determination of active oxygen of HTSC, 
16:17759 (IA;SU;In Russian) 

On the problem of the BaCO, and BaOz phase diagnostics in 
intermediate products of the YBagCu2O, synthesis, 16:17878 
(IA;SU;In Russian) 

Oxidation degrees of the elements, oxygen content and super- 
conductivity in PrBagCugO, and Pr;Y;_,Baz2_yLayCu30O;z, 
16:17660 (IA;SU;in Russian) 

Oxidizing ability and mean oxidation degree of bismuth and cop- 
per in oxide HTSC-materials, 16:17875 (IA;SU;in Russian) 
Peculiarities of determination of phase composition and texture 

of Y-Ba-HTSC, 16:17597 (IA;SU;In Russian) 

Phase composition of bismuth-containing superconductors dur- 
ing growth from their own melts, 16:17608 (IA;SU;In Russian) 

Phase composition, properties, possible technological impurities 
in industrial specimens on the basis of barium, rare eartyh 
and copper oxides, 16:17625 (IA;SU;In Russian) 

Phase formation in the Bi-Sr-Ca-Cu-O system during supercon- 
ducting monocrystal growth from high-temperature solutions, 
16:17600 (IA;SU;In Russian) 

Phase-structural analysis of metal oxides of the type Y-Ba-Cu- 
O, 16:17609 (IA;SU;In Russian) 

Photometric determination of oxygen in HTSC-materials, 
16:17758 (1IA;SU;In Russian) 

Physico-chemical principles of the formation of high-temperature 
superconducting compounds, 16:17620 (IA;SU;in Russian) 
Possibilities of phase diagnostics of yttrium-barium ceramics us- 

ing an ESR-spectrometer, 16:17603 (IA;SU;in Russian) 

Preparation technology and diagnostics of phases in HTSC- 
ceramics on the basis of thallium, 16:17599 (IA;SU;in Russian) 

Procedure for investigation of macro- and microstructure of ce- 
ramic HTSC-materials, 16:17621 (IA;SU;In Russian) 

Properties of recrystallized superconducting films of YBaCuO, 
16:17611 (IA;SU;In Russian) 

Properties of the crystal phases of the Bi-Pb-Ca-Sr-Cu-O sys- 
tem, prepared by crucible-zone melting, 16:17629 (IA;SU;In 
Russian) 

Quality control of the charge for HTSC-ceramics with the aid of 
ESR method, 16:17604 (IA:;SU;in Russian) 

Quantitative analysis of phase composition in the Y2O3-BaO- 
CuO system by auger electron spectroscopy, 16:17792 
(IA;SU;In Russian) 

Secondary atom mass spectrometry for quantitative analysis of 
component composition of HTSC, 16:17765 (IA;SU;In Russian) 

Some results of the investigation of structure and properties of 
thick condensed Y-Ba-Cu-O-materials, 16:17623 (IA;SU;In 
Russian) 
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Structural and magnetic properties of bismuth ceramics of differ- 
ent composition. Study of the effect of different regimes of 
heat treatment, 16:17635 (1A;SU;In Russian) 

Structural perfection and magnetic properties of '123’-crystals, 
16:17617 (IA;SU;In Russian) 

Study of HTSC-materials on the basis of barium-yttrium-copper- 
oxide powder, 16:17616 (IA;SU;in Russian) 

Study of elementary composition of HTSC Y;BazCu307_~,, 
16:17885 (IA;SU;In Russian) 

Study of impurity composition of HTSC-materials on the basis of 
complex oxides Y-Ba-Cu-O, Tm-Ba-Cu-O and TI-Ca-Ba-Cu- 
O, 16:17763 (IA;SU;In Russian) 

Study of phase composition of HTSC on the basis of complex 
analysis of data on electric resistivity, cathodoluminescence 
and differential dissolution, 16:17607 (IA;SU;In Russian) 

Study of the composition of gaseous products of YBazCu307 _ ; 
thermal dissociation and the starting materials for its synthe- 
sis, 16:17900 (IA;SU;In Russian) 

Study of the composition of thin films prepared by pulsed laser 
evaporation from the Y-Ba-Cu-O targets, 16:17796 (IA;SU;In 
Russian) 

Study of the influence of copper oxide dispersity and synthesis 
features on electrophysical characteristics of Y-Ba-Cu-O- 
ceramics, 16:17908 (IA;SU;In Russian) 

Superconductivity in the BaCuO2,,-PbO system, 16:17874 
(IA;SU;In Russian) 

Superconductivity of ceramics of the Y2,BaCuOs-BaCuO, sys- 
tem, 16:17888 (IA;SU;in Russian) 

Surface diagnostics of Ti-containing HTSC-ceramics by the 
XPES and XAES methods, 16:17797 (IA;SU;In Russian) 

Thallium losses during preparation of high-temperature super- 
conducting ceramics, 16:17873 (IA;SU;In Russian) 

Thermal behaviour of copper nitrate during the synthesis of 
YBa,Cu307_, compound from a nitrate salt mixture, 
16:17899 (IA;SU;In Russian) 

Time and temperature dependences of electrical properties of 
silver - 1-2-3 ceramics- contact, 16:17688 (IA;SU;in Russian) 

X-ray diffraction analysis of monocrystals of the Bi(Pb)-Sr-Ca- 
Cu-O and Nd-Ba-Cu-O systems, 16:17619 (IA;SU;In Russian) 

X-ray diffraction identification of oxide, 16:17880 (IA;SU;In Rus- 
sian) 

X-ray diffraction, mass spectrometric and electrophysical char- 
acteristics of modified ceramics YBagCu307_5, 16:17626 
(IA;SU;In Russian) 

X-ray diffraction, moessbauer and magnetic studies of halogen- 
containing yttrium cuprates, 16:17628 (IA;SU;In Russian) 


Valence 

Charge states of copper and oxygen in BaCuOy,,, 
Ba(CuOz2)ocenter dotxH2O and superconducting phase 
YBazCu307_,, 16:17896 (IA;SU;In Russian) 

Complex X-ray spectroscopic and x-ray photoelectron study of 
YBa2Cu307_; with & values ranging from 0.1 to 0.9, 
16:17903 (IA;SU;In Russian) 

Copper valency states and phase transformations in 
YBapCu3O¢ 95: optical study, 16:17904 (IA;SU;In Russian) 
Oxidation degrees of the elements, oxygen content and super- 
conductivity in PrBazCu3O, and PryY;_,Baz_yLayCu3O2, 

16:17660 (IA;SU;In Russian) 

Oxidizing ability and mean oxidation degree of bismuth and cop- 

per in oxide HTSC-materials, 16:17875 (IA;SU;In Russian) 


COPPER SELENIDE SOLAR CELLS 


High efficiency copper ternary thin film solar cells: Final subcon- 
tract report, March 1, 1987—July 31, 1990, 16:16523 (R;US) 


COPPER SULFIDES 


Preparation, structure and properties of a new modification of 
BaCu2So, 16:17906 (IA;SU;In Russian) 


COPPER TELLURIDES 


Investigations of phase equlibrium in systems formed by chalco- 
genides of copper and silver, 16:17919 (IA;SU;in Russian) 


CORES (DRILL) 


See DRILL CORES 


CORES (REACTOR) 


See REACTOR CORES 





CORIUM 
ACE program Phase C: Molten corium concrete interaction 
(MCCl) and corium melt coolability experiments, 16:17047 
(RA;US) 
CORN (MAIZE) 
See MAIZE 


CORN STOVER 
See AGRICULTURAL WASTES 
MAIZE 
CORROSION 
See also CREVICE CORROSION 
ELECTROCHEMICAL CORROSION 

Fundamental aspects of corrosion on zirconium base alloys in 
water reactor environments: Proceedings of a technical com- 
mittee meeting held in Portland. Oregon, USA, 11-15 
September 1989, 16:17505 (R;XA) 

Reactions between current collector- and sodium polysulfide in 
sodiunysulfide batteries, 16:17156 (1;DE;in German) 

CORROSION INHIBITION 
See CORROSION PROTECTION 
CORROSION PRODUCTS 

Experience in the in-situ corrosion deposit measurements of the 
primary system at Paks nuclear power plant, 16:16744 (RA;XA) 

In-pile test of the crud separator system in the HBWR: Develop- 
ment of the crud separator system, (2), 16:16789 (R:JP) 

Out-of-pile test of the crud separator system: Development of 
the crud separator system, (1), 16:16788 (R;JP) 

CORROSION PROTECTION 

PWR steam generator chemical cleaning, 16:16686 (IA;CS) 

Some problems of chemical regime optimization, 16:16687 
(IA;CS;In Slovak) 

CORROSION RESISTANCE 

Effect of surface treatment on the corrosion properties of steam 
generator tubes, 16:16843 (IA;CS;in Czech) 

Evaluation of the effect of the needie tube material surface con- 
dition on the PGW 4 steam generator corrosion behavior, 
16:17484 (IA;CS:in German) 

Mechanistic understanding of Zircaloy corrosion in PWRs 
through a corrosion model, 16:16742 (RA;XA) 

Relationship of precipitates, their composition, heat treatment 
and irradiation to corrosion resistance of Zircaloys, 16:17511 
(RA;XA) 

COSMETICS 
See CONSUMER PRODUCTS 
COSMIC NUCLE! 
Analysis of the results of calibrating meteoritic olivine crystals 
with 238U nuclei at the Bevalac accelerator, 16:18946 (R;SU) 

COSMIC PARTICLES 

See COSMIC RADIATION 
COSMIC RADIATION 

See also COSMIC NUCLEI 

A bolometric approach to cosmion searches, 16:18354 (R;FR) 
COSMOS 

See UNIVERSE 
COSTA RICA 

The peats of Costa Rica: Volume 3, End-use assessment, 
16:16107 (R;US) 

COULOMB IONIZATION 

Study of the L-X-ray emission fine structure of Ta, Au and Th in- 
duced by Kr ions for energies between 0.6 and 4 MeV/A, 
16:19066 (R;FR;In French) 

COUNTERFLOW COOLING TOWERS 
See COOLING TOWERS 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUPLE CORROSION 
See ELECTROCHEMICAL CORROSION 
COUPLED CHANNEL BORN APPROXIMATION 
Electron scattering from atoms, 16:19115 (R;AU) 
COUPLINGS (MACHINE PARTS) 
See MACHINE PARTS 


CUPRATES 
Absorption Spectroscopy 


COVERINGS 
New long-wave irradiance measurement method eliminating in- 
terference of short-wave irradiance, 16:16506 (IA;JP:in 
Japanese) 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Multivariable modeling of J-R data, 16:17006 (RA;US) 
CRACOW AIC-144 CYCLOTRON 
Possibilities of cyclotron isotopes production for needs of nu- 
clear medicine and technology, 16:16437 (RA;PL;In Polish) 
CRACOW U-120 CYCLOTRON 
Possibilities of cyclotron isotopes production for needs of nu- 
clear medicine and technology, 16:16437 (RA;PL;In Polish) 
CREEKS 
See STREAMS 
CREEP 
Analysis of early creep closures in geomechanically connected 
underground rooms in salt, 16:16337 (R;US) 
CREVICE CORROSION 
Recent activities to elucidate the nodular corrosion phenome- 
non, 16:17523 (RA;XA) 
CRITICAL HEAT FLUX 
Unifying the controlling mechanisms for the critical heat flux and 
quenching: The ability of liquid to ‘contact the hot surface, 
16:18049 (R:US) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS 
Methods for estimating the uncertainty of climate change effects 
in a crop model, 16:18479 (R;US) 
The radioactive fall-out harm of nuclear burst to crops and its 
protection. 16:18864 (R;CN;in Chinese) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUDE OIL 
See PETROLEUM 
CRYSTAL DEFECTS 
Condensed matter studies by nuclear methods: Proceedings of 
23. Zakopane school on physics, Zakopane, Poland, 16-30 
April 1988, 16:19183 (R:PL) 
Critical current and flux pinning by crystal defects in met- 
textured YBaoCu30,, 16:17576 (R;US) 
Moessbauer studies of defects in ion-implanted metals and 
semiconductors, 16:19184 (RA;PL) 
CRYSTAL STRUCTURE 
See also CRYSTAL DEFECTS 
MICROSTRUCTURE 
Development of a molecular mechanics force field for clays: 1, 
Structure and ir spectrum of kaolinite, 16:17848 (R;US) 
CRYSTALS 
See also POLYCRYSTALS 
Nuclear tracks and analogue Fermi surfaces, 16:19182 (IA;AU) 
Radiolytic and photolytic studies of luminescent defects in irradi- 
ated solids, 16:17959 (IA;AU) 
Resonantly scattering crystals and surfaces, 16:19160 (R;GB) 
CT SCANNING 
See CAT SCANNING 
CULTURES (CELLS) 
See CELL CULTURES 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CUPRATES 
Absorption Spectroscopy 
Analysis of barium yttrium cuprite by the flame atomic absorp- 
tion, atomic emission in inductive plasma, and gravimetric 
methods, 16:17777 (IA;SU;In Russian) 
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CUPRATES 
Ceramics 


Ceramics 

Synthesis, sintering and microstructure study of 

La, gSro.2CuO,4-ceramics, 16:17907 (IA;SU;In Russian) 
Chemical Preparation 

Investigation of the composition of barium cuprates BazCu30, 
and BaCu,0O, by methods of local X-ray emission and X-ray 
diffraction phase analysis, 16:17882 (IA;SU;In Russian) 

Emission Spectroscopy 

Analysis of barium yttrium cuprite by the flame atomic absorp- 
tion, atomic emission in inductive plasma, and gravimetric 
methods, 16:17777 (IA;SU;In Russian) 

Lattice Parameters 

Refinement of stoichiometry in superconducting lanthanide bar- 
ium cuprates (123), where Ln=Y,Eu,Gd,Er, 16:17872 
(IA;SU;In Russian) 

Microanalysis 

Refinement of stoichiometry in superconducting lanthanide bar- 
ium cuprates (123), where Ln=Y,Eu,Gd,Er, 16:17872 
(IA;SU;In Russian) 

Phase Studies 

Investigation of the composition of barium cuprates BagCu3O0, 
and BaCu20, by methods of local X-ray emission and X-ray 
diffraction phase analysis, 16:17882 (IA;SU;In Russian) 

Phase analysis of complex cuprates of bismuth and rare earths, 
16:17884 (IA:SU:In Russian) 

Physical Radiation Effects 

Effect of ion fluorine implantation on formation of superconduct- 
ing phase in bismuth films, 16:17596 (IA:SU;In Russian) 

irradiation of Bl-based superconducting ceramics with 650 MeV 
protons, 16:19189 (R;SU;in Russian) 

Positrons 

Study on YBapCu,07_, ceramics by the positron annihilation 

technique, 16:19187 (R;SU;In Russian) 
Quantitative Chemical Analysis 

Application of the flame photometry method to investigation of 
the composition of HTSC-materials on the basis of alkaline 
earth, rare earth, or heavy metal cuprates, 16:17787 
(IA;:SU;In Russian) 

Application of the pattern recognition method to interpretation of 
composite peaks in the ESCA spectra of HTSC-materials, 
16:17794 (IA;SU;In Russian) 

Determination of cationic composition of yttrium barium and lan- 
thanum strontium cuprites, 16:17783 (IA;SU;in Russian) 

Determination of the base elements in high-temperature super- 
conductor YBa2Cu307_ 5, 16:17775 (IA;SU;In Russian) 

Superconductivity 

Effect of ion fluorine implantation on formation of superconduct- 

ing phase in bismuth films, 16:17596 (IA;SU;in Russian) 
Superconductors 

Study on YBazCu307_, ceramics by the positron annihilation 

technique, 16:19187 (R;SU;In Russian) 
Thermodynamic Properties 

Thermodynamic behavior of high-T. oxide systems via EMF and 

related measurements, 16:17575 (R;US) 
Type-li Superconductors 

Application of the flame photometry method to investigation of 
the composition of HTSC-materials on the basis of alkaline 
earth, rare earth, or heavy metal cuprates, 16:17787 
(IA;SU;In Russian) 

Bismuth cuprates forming during synthesis of HTSC-materials in 
the Bi-Sr-Ca-Cu-O system, 16:17881 (IA;SU;in Russian) 

Comparison of different methods for determination of oxygen 
nonstoichiometry of HTSC, 16:17755 (IA;SU;In Russian) 

Determination of cationic composition of yttrium barium and lan- 
thanum strontium cuprites, 16:17783 (IA;SU;in Russian) 

Determination of the base elements in high-temperature super- 
conductor YBazCu307_ 5, 16:17775 (IA;SU;In Russian) 

Electrochemical characteristics and diagnostics of HTSC, 
16:17876 (IA;SU;In Russian) 

Phase analysis of complex cuprates of bismuth and rare earths, 
16:17884 (IA:SU;In Russian) 

Refinement of stoichiometry in superconducting lanthanide bar- 
ium cuprates (123), where Ln=Y,Eu,Gd,Er, 16:17872 
(IA;SU;In Russian) 
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Structural study of HTSC (La,Sr)pCuO,, 16:17639 (IA;SU;In 
Russian) 

Verification of the interpretation of ESCA-spectra of HTSC- 
materials by the auger electron component, 16:17793 
(IA;SU;In Russian) 

X-ray fluorescence analysis of high-temperature superconduc- 
tors, 16:17754 (IA;SU;In Russian) 

Valence 

Application of the pattern recognition method to interpretation of 
composite peaks in the ESCA spectra of HTSC-materials, 
16:17794 (IA;SU;In Russian) 

X-Ray Fluorescence Analysis 

X-ray fluorescence analysis of high-temperature superconduc- 

tors, 16:17754 (IA;SU;In Russian) 
CURIUM 243 TARGET 

Temperature-dependent Bondarenko factors Cm, 244Cm, 

and *45Cm, 16:19147 (R;US) 
CURIUM 244 TARGET 

Temperature-dependent Bondarenko factors *49Cm, 244Cm, 

and *45Cm, 16:19147 (R;US) 
CURIUM 245 TARGET 

Temperature-dependent Bondarenko factors *Cm, “Cm, 

and 245Cm, 16:19147 (R;US) 
CURRENT DENSITY 

An apparatus for measuring the resistivity and zero field current 
density of high Tc superconducting materials at LN tempera- 
ture, 16:19198 (R;CN;In Chinese) 

CURRENTS (ELECTRIC) 
See ELECTRIC CURRENTS 
CYANIDES 
Ferrocyanide safety study, 16:18923 (R;US) 
CYCLIC ACCELERATORS 
See also CYCLOTRONS 
SYNCHROTRONS 

Averaging equations of betatron oscillations in the vicinity of res- 

onances in cyclic accelerators, 16:18184 (R;SU;In Russian) 
CYCLONE COMBUSTORS 

Coal reburning for cyclone boiler NO, control demonstration: 

Quarterly report No. 1, Apri-June 1990, 16:16074 (R;US) 
CYCLONE SEPARATORS 

Confined Vortex Scrubber: 

(R;US) 
CYCLOTRONS 
See also CRACOW U-120 CYCLOTRON 

MICROTRONS 
New development of neutron radiography with a small cyclotron, 
16:18161 (IA;JP) 
CYSTEAMINE 
See MEA 
CYTOCHROME OXIDASE 

Ultrafast and not-so fast dynamics of cytochrome oxidase: The 
ligand shuttle and its possible functional significance, 
16:17953 (R;US) 

CYTOCHROMES 

Cross-linking and modification of cytochrome c with redox- 

active metal complexes, 16:18600 (R;US) 


Final technical report, 16:16077 


D 


D CODES 
The algebraic manipulation program DIRAC on IBM personal 
computers, 16:19363 (R;SU) 
Validation of the dynamic detailed configuration package (DDP) 
Code, 16:18987 (R;US) 
D MESONS 
Heavy to light transitions in the heavy quark limit and the deter- 
mination of vertical strokeV,,, vertical stroke, 16:19028 (R;DE) 
D PLUS RESONANCES 
See DMESONS 
D-1865 RESONANCES 
See DMESONS 





DACRON 

Influence of the matrix thickness on radiation-induced grafting of 
styrene onto poly(ethylene terephthalate) films and nuclear 
membranes, 16:17691 (R;SU) 

Kinetics of radiation-induced graft polymerization of styrene 
onto poly(ethylene terephtalate) nuclear membranes, 
16:17690 (R;SU;in Russian) 

DAMS 

Biological manipulation of migration rate: The use of advanced 
photoperiod to accelerate smoltification in yearling chinook 
salmon: Annual report, 1989, 16:18591 (R;US) 

DARK REPAIR 
See BIOLOGICAL REPAIR 
DATA ACQUISITION SYSTEMS 

Data acquisition and control of the experiment employing the 
Commodore 64 type microcomputer for ion beam diagnostics, 
16:18244 (R;SU;In Russian) 

Development and application of General Purpose Data Acquisi- 
tion Shell (GPDAS) at advanced photon source, 16:18207 
(R;US) 

Easy-handling spectrum-management on-line system MMCU 
for the u-VAX based data acquisition system in the SF cy- 
clotron facility, 16:18241 (R;JP;in Japanese) 

Evaluation of a multiport groundwater monitoring system, 
16:16382 (R;US) 

HL-1 tokamak data acquisition system and its initial application 
in the physical experiment, 16:18294 (R;CN;In Chinese) 

Integrating UNIX workstation into existing online data acquisi- 
tion systems for Fermilab experiments, 16:18223 (R;US) 

Maintaining adequate data capture rates from remote sites with 
end-use monitoring equipment, 16:17268 (R;US) 

Object oriented design and programming for experiment online 
applications—Experiences with a prototype application, 
16:19357 (R;US) 

Organization of light nuclei spectrometer data acquisition on-line 
with the ES computer, 16:18340 (R;SU;in Russian) 

Software of measuring module of scattering neutron angular dis- 
tributions, 16:19366 (R;SU;In Russian) 

Spectrometer storage units of great capacity, 
(R;SU;In Russian) 

DATA BASE MANAGEMENT 

An architecture for identifying objects in multidatabases, 
16:19399 (R;US) 

Diagnostic system for municipal waste combustion plant, 
16:17371 (IA;JP;In Japanese) 

High-speed MLS databases using the datacycle architecture, 
16:19344 (R;US) 

Jazelle: History, status and future plans, 16:18996 (R;US) 

Report on security issues in database systems, 16:19398 (R;US) 

DATA FORMS 

Application of licensed contractors’ customer lists to analysis of 
waste release from business establishments, 16:17310 
(IA;JP;In Japanese) 

DATA STORAGE DEVICES 

See MEMORY DEVICES 
DATA TAGGING 

Tags for CFE verification, 16:17437 (R;US) 
DAVIS BESSE REACTOR 

See DAVIS BESSE-1 REACTOR 
DAVIS BESSE-1 REACTOR 

interfacing systems LOCA (ISLOCA) pressure capacity method- 
ology and Davis-Besse results, 16:17090 (RA;US) 

DAYLIGHTING 

Daylight lamps in general interior lighting, 16:17263 (R;Fl;In 
Finnish) 

Numerical analyses on a daylighting effects of a lightshelf, 
16:17241 (IA;JP;in Japanese) 

DEBRIS (NUCLEAR) 

See FISSION PRODUCTS 
DECALSO 

See ION EXCHANGE MATERIALS 
DECIMETER WAVE RADIATION (1-3 DM) 

See RADIOWAVE RADIATION 


16:18327 


DEUTERIUM 


DECIMETER WAVE RADIATION (3-10DM) 

See RADIOWAVE RADIATION 

DECONTAMINATION 

Assessment of corrosion effects of decontamination procedures 
on primary circuit structural materials, 16:16707 (IA;CS;in 
Czech) 

DECONTAMINATION FACTOR 

See DECONTAMINATION 

DEEP INELASTIC SCATTERING 

Rapporteur talks at Singapore (deep inelastic scattering) and at 

Hadron 90 (conference summary), 16:19043 (R;GB) 
DEFORMATION 
Inhomogeneity in constitutive properties and initiation of shear 
fracture under conditions of plane strain, 16:17565 (R:CS) 
DEGRADATION (RADIOINDUCED) 
See RADIOLYSIS 
DEHYDROGENASES 
See OXIDOREDUCTASES 
DELAWARE 

Chemistry of atmospheric precipitation at Lewes, Delaware as 
part of the MAP3S Network: Final report, March 1978 
November 1990, 16:18452 (R;US) 

DELTA-1232 BARYONS 
Strange and nonstrange baryon production in x*p and K*p in- 
teractions at 250 GeV/c, 16:19003 (R;SU;In Russian) 
DELTA-1236 RESONANCES 
See DELTA-1232 BARYONS 
DEMONSTRATION PROGRAMS 

Reporting format for the technical description of demonstration 
projects, 16:16504 (RA;LU) 

Solar thermal demonstration projects: 
16:16561 (RA;:LU) 

DENSITOMETERS 
Particle densitometer based on the acoustical resonance mea- 
surement: Sixth quarterly progress report, 16:18386 (R;US) 

DENSITY (ELECTRON) 

See ELECTRON DENSITY 
DEOXIDATION 

See REDUCTION 
DEOXYPENTOSE NUCLEIC ACID 

See DNA 
DEOXYRIBONUCLEIC ACID 

See DNA 
DESERTRON 

See SUPERCONDUCTING SUPER COLLIDER 
DESICCANTS 

Polymers as advanced materials for desiccant applications: 

Progress report for 1989, 16:17933 (R;US) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 

Extension of the possibilities for disposal of the flue gas desulfu- 
rization (FGD) gypsum by the development of a process for 
the production of FGD gypsum. Final report, 16:17863 
(|;DE;in German) 

DETECTION (NUCLEAR EXPLOSIONS) 

See NUCLEAR EXPLOSION DETECTION 
DETECTION (RADIATION) 

See RADIATION DETECTION 
DETECTORS (RADIATION) 

See RADIATION DETECTORS 
DETERGENTS 

Development of new, possibly uniform, nonionic tensides for en- 
hanced recovery of petroleum. Final report, 16:16121 (1;DE;in 
German) 

Evaluation of the effect of decontamination on steam generator 
materials, 16:16676 (IA:CS;In Czech) 

DEUTERIUM 

Environmental isotope-aided studies on water resource in the 
region of Cheju (VI), 16:18564 (R:KR:In Korean) 

Radiative capture in few-nucieon systems and exchange cur- 
rents: Invited paper for the 7th International symposium on 
capture gamma-ray spectroscopy and related topics, Asilo- 
mar, 15-19 October 1990, 16:19079 (R;NL) 


Reporting format, 
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DEUTERIUM OXIDES 


DEUTERIUM OXIDES 
See HEAVY WATER 

DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 

DEUTERONS 

Magnetic form factor of the deuteron with allowance for meson 

exchange currents, 16:19124 (R;SU) 
DEVELOPING COUNTRIES 
See also COSTA RICA 
MEXICO 
POLAND 
REPUBLIC OF KOREA 

Waste management in low-income urban area in developing 
countries.: Case in Guatemala City, 16:17362 (IA;JP;In 
Japanese) 

DEVICES 
See EQUIPMENT 
DIABLO CANYON-1 REACTOR 

Diablo Canyon internal events PRA review: Methodology and 

findings, 16:17029 (RA;US) 
DIABLO CANYON-2 REACTOR 

Diablo Canyon internal events PRA review: Methodology and 

findings, 16:17029 (RA;US) 
DIAGNOSIS 
Abscesses 

Radiodiagnosis of pancreatic cysts and purulent complications 

of acute pancreatitis, 16:18687 (IA;SU:In Russian) 
Biomedical Radiography 

Algorithm in use of nuclear methods for differential diagnosis of 
pelvis tumors of inexact localization in women, 16:18631 
(IA:SU;In Russian) 

Nuclear diagnosis of thyroid diseases, 16:18656 (IA;SU;in Rus- 
sian) 

On standardization of investigation in pediatric roentgenopul- 
monology, 16:18625 (IA;SU;in Russian) 

On standardization of primary double contrast of large intestine, 
16:18629 (IA;:SU;In Russian) 

Organization and problems of standardization of roentgenoen- 
doscopic and cytological investigations of lungs and 
mediastinum, 16:18626 (IA:SU;In Russian) 

Standardization of X-ray examination of abdominal cavity or- 
gans in patients with recurrences of large intestine cancer, 
16:18627 (IA;SU:In Russian) 

Urological complications in patients with nonspecific ulcer colitis 
(roentgenoradiological investigation), 16:18688 (IA;SU;In 
Russian) 

Carcinomas 

Differential diagnosis of lung cancer and tuberculosis using 
radioimmunoassay and pulmonoscintigraphy, 16:18728 
(IA:SU;In Russian) 

Contrast Media 

On standardization of primary double contrast of large intestine, 

16:18629 (IA;SU:in Russian) 
Cysts 

Radiodiagnosis of pancreatic cysts and purulent complications 

of acute pancreatitis, 16:18687 (IA;SU;In Russian) 
Cytological Techniques 

Organization and problems of standardization of roentgenoen- 
doscopic and cytological investigations of lungs and 
mediastinum, 16:18626 (IA:SU;in Russian) 

Digestive System Diseases 

Possibilities of retrograde cholangiopancreatography in early di- 
agnosis of lesions of biliopancreatoduodenal zone, 16:18693 
(IA:SU;In Russian) 

Endocrine Diseases 

X-ray examination of chest cavity in diagnosis of acute pancre- 

atitis, 16:18649 (IA;SU;In Russian) 
Errors 

On the errors of diagnosis of lung tuberculosis in fluoroscopy, 

16:18654 (IA:SU:in Russian) 
Fluoroscopy 

On the problem of information content of fluorographic examina- 

tions, 16:18641 (IA;SU;in Russian) 
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Neoplasms 

Comparative evaluation of ultrasound and roentgenological 
examination in diagnosis of neoplasms and neoplastic forma- 
tions of ovaries, 16:18776 (IA;SU;In Russian) 

New X-ray methods in diagnosis of low jaw diseases, 16:18704 
(IA;SU;In Russian) 

On standardization of system and methods of preventive 
roentgenography of chest organs in underground workers of 
coal mines, 16:18630 (IA;SU;In Russian) 

Program for computer processing of CT-semiotics of extraorgan 
tumors of pelvis localization, 16:18705 (IA;SU;In Russian) 

Nuclear Medicine 

Current status, problems and prospects of radionuclide diagno- 

sis 0, 16:18725 (IA;SU;In Russian) 
Pancreas 

X-ray examination of chest cavity in diagnosis of acute pancre- 

atitis, 16:18649 (IA;SU;In Russian) 
Pathological Changes 

Comparative evaluation of ultrasound and roentgenological 
examination in diagnosis of neoplasms and neoplastic forma- 
tions of ovaries, 16:18776 (IA;SU;in Russian) 

Radioisotope esophagoscintigraphy in diagnosis of postopera- 
tional refluxe-esophagitis and cicatrical stenosis in case of 
esophagus and cardia neoplasm, 16:18753 (IA;SU;in Russian) 

Pneumoconioses 

On standardization of system and methods of preventive 
roentgenography of chest organs in underground workers of 
coal mines, 16:18630 (IA;SU;In Russian) 

Scintiscanning 

Nuclear diagnosis of thyroid diseases, 16:18656 (IA;SU;In Rus- 
sian) 

Urological complications in patients with nonspecific ulcer colitis 
(roentgenoradiological investigation), 16:18688 (IA;SU;In 
Russian) 

Skeletal Diseases 

New X-ray methods in diagnosis of low jaw diseases, 16:18704 

(IA;SU;in Russian) 
Tomography 

On standardization of investigation in pediatric roentgenopul- 
monology, 16:18625 (IA;SU;In Russian) 

Standardization of X-ray examination of abdominal cavity or- 
gans in patients with recurrences of large intestine cancer, 
16:18627 (IA;SU;Iin Russian) 

Tuberculosis 

Differential diagnosis of lung cancer and tuberculosis using 
radioimmunoassay and pulmonoscintigraphy, 16:18728 
(IA;SU;In Russian) 

Ultrasonography 

Algorithm in use of nuclear methods for differential diagnosis of 
pelvis tumors of inexact localization in women, 16:18631 
(IA;SU;In Russian) 

Nuclear diagnosis of thyroid diseases, 16:18656 (IA;SU;In Rus- 
sian) 

Urogenital System Diseases 

Radionuclide methods of examination in differential diagnosis of 
pyelonephritis and cystitis in children, 16:18767 (IA;SU;in 
Russian) 

DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
NMR IMAGING 
SCINTISCANNING 

Application technology for optical fiber in nuclear facilities, 
16:18350 (R:KR;In Korean) 

[Short overview of the Mexican Society of Clinical Chemistry 
meetings]: Foreign report, April 28, 1991-May 1, 191, 
16:18839 (R;US) 

DIAMONDS 

A tribological investigation of the graphite-to-diamond-like be- 
havior of amorphous carbon films ion-beam-deposited on 
ceramic substrates, 16:17580 (R;US) 

DIELECTRIC MATERIALS 

Dielectric liquid pulsed-power switch, 16:18125 (PA;US) 

Electric charge accumulation in irradiated films of teflon and my- 
lar, 16:17683 (IA;AU) 





DIELECTRIC TRACK DETECTORS 
The processes in charged particle tracks in polymer detectors 
16:18345 (R:SU;In Russian) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 

Development of small, slow-working diesel motors for biogas 
The building of a 15kW cogeneration unit on the basis of a HATZ 
diesel motor, 16:17417 (l;DK:In Danish, German, English) 

Wear reduction systems liquid piston ring: Final report, 
16:17421 (R:US) 

Wind/diesel system modelling and design (Risoe National Labo- 
ratory), 16:16619 (RA;DK) 

DIESEL FUELS 

An emulsion of diesel oil and water to fuel urban public trans- 
portation, 16:17435 (R;FR) 

Release Investigation Report for Underground Storage Tank 
2305-U at Building 9998, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, 16:18531 (R;US) 

DIESEL MOTORS 
See DIESEL ENGINES 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIET 

Daily mineral intakes for Japanese, 16:18898 (RA;JP:In Japan- 
ese) 

DIFFERENTIAL EQUATIONS 

See also PARTIAL DIFFERENTIAL EQUATIONS 

Computational methods and software for differential equations 
and their applications: Final report, December 1, 1986—May 
20, 1990, 16:19353 (R:US) 

Exploiting parallelism in automatic differentiation, 16:19342 
(R:US) 

Using CNLS-net [Connectionist Normalized Local Spline- 
network] to predict the Mackey-Glass chaotic time series, 
16:19374 (R;:US) 


DIFFRACTION (ELECTRON) 
See ELECTRON DIFFRACTION 


DIFFRACTION (NEUTRON) 

See NEUTRON DIFFRACTION 
DIFFRACTION (X-RAY) 

See X-RAY DIFFRACTION 
DIFFRACTION GRATINGS 

Diffraction gratings used as identifying markers, 16:18380 
(PA;US) 

Fiber optic diffraction grating maker, 16:18379 (PA;US) 

DIFFRACTION METHODS 
An extension of Babinet’s principle, 16:19209 (R;FR) 
DIFFUSION 
Mechanistic understanding of Zircaloy corrosion in PWRs 
through a corrosion model, 16:16742 (RA;XA) 
DIGESTER GAS 
See METHANE 
DIGESTIVE SYSTEM DISEASES 

See also LIVER CIRRHOSIS 

Clinical radiodiagnosis of functional and structural changes in 
large intestine in children with constipations and tactics of its 
treatment, 16:18667 (IA;SU;In Russian) 

Comparative assessment of roentgenological and ultrasound 
examination in diagnosis of biliary tract diseases, 16:18777 
(IA;SU:in Russian) 

Complex approach to nuclear diagnosis of focus liver lesions, 
16:18681 (IA;SU:;In Russian) 

Correlation of ultrasonic and radioisotope methods of biliary 
bladder functional examination in case of chronic cholecysti- 
tis, 16:18775 (IA;SU;in Russian) 

Diagnosis of Zollinger-Ellison syndrome, 16:18727 (IA;SU;In 
Russian) 

Dynamic esophagoscintigraphy in evaluation of functional state 
of esophagus in patients of gastroenterologic profile, 
16:18726 (IA;SU;in Russian) 

Radiodiagnosis of insufficiency of digestive system sphincter, 
16:18659 (IA;SU;In Russian) 


DISTRICT HEATING 


Rational use of X-ray examinations of rectum and colon at poly- 
clinic. 16:18670 (IA:SU:In Russian) 

Significance of compiex X-ray endoscopic diagnosis in evalua- 
tion of rectum lesions in nonspecific colitis, 16:18690 
(IA:SU:In Russian) 

DIGITAL CIRCUITS 
Parallel 64 input hodoscope-encoder for registration of single- 
particle events with clusters, 16:18341 (R;SU:In Russian) 
DIHYDROXYBENZENE-ORTHO 
See PYROCATECHOL 
DIMENSIONS 
Computer program for dimensioning of an integrated fiber-burner 
boiler system: Partial report 7, 16:18093 (IA:DK:in Danish) 

DIMETHYL KETONE 

See ACETONE 
DIMETHYLBENZENES 

See XYLENES 
DIRECT ENERGY CONVERSION 

See also PHOTOVOLTAIC CONVERSION 

THERMOELECTRIC CONVERSION 
Field testing of the straight wing non-articulated vertical axis 
wind turbines, 16:16600 (IA:JP;In Japanese) 

DISARMAMENT 

See ARMS CONTROL 
DISCHARGES (ELECTRIC) 

See ELECTRIC DISCHARGES 
DISCHARGES (WASTES) 

See WASTE DISPOSAL 
DISCHARGING (REACTOR) 

See REACTOR FUELING 
DISINTEGRATION (FISSION) 

See FISSION 
DISPERSANTS (CHEMICAL) 

See SURFACTANTS 
DISPERSE SYSTEMS 

See DISPERSIONS 
DISPERSIONS 

See also MIXTURES 

SUSPENSIONS 

Study for prevention of calcium scaling in landfill seepage water 

processing plant. 16:17400 (IA;JP;in Japanese) 
DISPLACEMENT FLUIDS 

Development of new, possibly uniform, nonionic tensides for en- 
hanced recovery of petroleum. Final report, 16:16121 (1;DE:in 
German) 

DISPLACEMENT GAGES 
Determination of resultant torque on a rotary solenoid using a 
biaxial displacement follower, 16:18036 (R;US) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISPROPORTIONATION 
See REDUCTION 
DISSOLVED GASES 
Review of mitigation methods for fish passage, instream flows, 
and water quality, 16:16498 (R;US) 
DISSOLVED OXYGEN 
See DISSOLVED GASES 
OXYGEN 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTORTED WAVE BORN APPROXIMATION 
See DWBA 
DISTRIBUTED DATA PROCESSING 

Design, performance, and operational characteristics of an 

FDDI testbed, 16:19387 (R;US) 
DISTRICT COOLING 

Mission Bay district heating and cooling feasibility study: Vol- 

ume 1: Final report, 16:17206 (R;US) 
DISTRICT HEATING 

Elucidation concerning a residenta! area in Ikast: Supplement. 
Conversion from electric heating to district heating (Den- 
mark), 16:17419 (1;DK;in Danish) 
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DISTRICT HEATING 


Elucidation corcerning a residental area in Ikast: Conversion from 
electric heating to district heating. 16:17418 (1;DK;In Danish) 

Mission Bay district heating and cooling feasibility study: Vol- 
ume 1: Final report, 16:17206 (R;US) 

Pulsating district heating: Second phase. Consumer unit, 
16:17416 (1;DK;In Danish) 

DIVERTORS 
Recent gaseous divertor experiments in DIlI-D. 16:19281 (R:US) 
DNA 

Resolution of overlapping bands of endonuclease digests, 
16:18589 (R:US) 

The comparison of radiosensitivity of human lymphocytes stimu- 
lated with PHA Con A and PWM, 16:18863 (R:CN;In Chinese) 

[Molecular mechanisms in radiation damage to DNA]: Progress 
report. April 15. 1988—October 1. 1990. 16°18869 (R:US) 

DNA REPAIR 

See also EXCISION REPAIR 

DNA repair modification in neutron irradiated tumor cells of ex- 
perimental neoplasms. 16:18878 (lA:SU:In Russian) 

Lymphocyte ability for DNA repair and rat survival following irra- 
diation. 16:18883 (IA:SU:in Russian) 

DNA SEQUENCING 
On parallel search of DNA sequence databases. 16:18590 (R;US) 
The human genome project, 16:18607 (R;US) 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOPAMINE 

Comparative eftects of neutron and gamma irradiation on stri- 
atal D1 and D2 dopamine receptors in rats, 16:18912 
(RA:FR:in French) 

Visualization and quantification of dopamine: D2 receptors in 
the living human brain with 3-N-[sup 11C] methyispiperone 
using PET, 16:18831 (RA:JP;in Japanese) 

DOPED MATERIALS 
Surface modification of EPDM rubber, 16:17977 (IA;AU) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE DISTRIBUTIONS 
See RADIATION DOSE DISTRIBUTIONS 
DOSE EQUIVALENTS 

DEEP code to calculate dose equivalents in human phantom for 
external photon exposure by Monte Carlo method, 16:19168 
(RiJP) 

DOSE RATES 
Preliminary radiation dose assessment for the Palmerton ore 
storage site, Palmerton, Pennsylvania, 16:18491 (R;US) 
DOSE REDUCTION FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSEMETERS 

Safety assessment of the DOELAP Calibration Facility (Buikding 
45), 16:16448 (R;US) 

The active personnel dosimeter—APFEL enterprises super- 
heated drop detector: Revision, 16:19175 (R;US) 

DOSIMETERS 

See DOSEMETERS 
DOUBLET 3 DEVICES 

See DOUBLET REACTORS 
DOUBLET REACTORS 

Advanced divertor experiments on DIll-D, 16:19282 (R;US) 

Dependence of the DIll-D beta limit on the current profile, 
16:19248 (R:US) 

Effects of current profiles on MHD stability, 16:19249 (R;US) 

Non-diffusive heat transport during electron cyclotron heating on 
the DIll-D tokamak, 16:19245 (R:US) 

Study of edge electric field and edge microturbulence at the L-H 
transition in Dilil-D, 16:19250 (R:US) 

DOUNREAY PROTOTYPE FAST REACTOR 

See PFR REACTOR 
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DRAG 
Calculations of the drag on linear chain agglomerates, 16:18981 
(R:US) 
DRAG COEFFICIENT 
See DRAG 
DRAG EFFECT 
See ELECTROPHORESIS 
DRAINAGE 
Design of flood protection for transportation alignments on allu- 
vial fans. 16:16191 (R:US) 
DRAINAGE AREAS 
See DRAINAGE 
DRAINAGE SYSTEMS 
See DRAINAGE 
DREDGE SPOIL 
Ecological evaluation of proposed discharge of dredged 
material from Oakland Harbor into ocean waters (Phase 2 of - 
42-foot project), 16:18568 (R;US) 
DREDGING 
Ecological evaluation of proposed discharge of dredged 
material from Oakland Harbor into ocean waters (Phase 2 of - 
42-foot project), 16:18568 (R:US) 
DRF 
See RADIOPROTECTIVE SUBSTANCES 
DRIFT (PLASMA) 
See PLASMA DRIFT 
DRIFT CHAMBERS 
Development of the first triggering stage for the forward drift 
chambers of the ZEUS detector. 16:18290 (R:DE:In German) 
Some results of simulation of central drift chamber characteris- 
tics for the UCD detector, 16:18334 (R:SU) 
DRIFT TUBES 
Longitudinal tune-up of the SSC drift-tube and coupled cavity 
linac sections, 16:18254 (R;US) 
DRILL CORES 
Study on behavior of organic substances in waste at landfill 
waste disposal site, 16:17406 (IA:JP;ln Japanese) 
DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
SHIPS 
DRILLING FLUIDS 
Contributions of polymers to bentonite and saponite fluids, 
16:16125 (R:US) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER 
Application of best available science to the regulatory process: 
Annual progress report, [February 1, 1990—January 31, 
1991], 16:17174 (R:US) 
Environmental radiation exposure: Regulation, monitoring, and 
assessment. 16:19162 (R:US) 
Solar sterilizing system of water using fresnel lens, 16:16573 
(IA;\JP;In Japanese) 
DRUGS 
See also RADIOPHARMACEUTICALS 
RADIOPROTECTIVE SUBSTANCES 
RADIOSENSITIZERS 
Future directions, 16:17925 (RA;US) 
DRY SCRUBBERS 
The long-term behaviour of stabilized coal ash in the sea, 
16:16626 (R;NL) 
DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 
DRYERS 
See also MICROWAVE DRYERS 
SOLAR DRYERS 
Design and control of energy efficient drying processes with 
specific reference to foods: Quarterly report, July 1, 1988— 
October 1, 1988, 16:17326 (R;US) 





DRYING 

Design and control of energy efficient drying processes with 
specific reference to foods: Quarterly report, July 1, 1988— 
October 1, 1988, 16:17326 (R;US) 

Design and control of energy efficient drying processes with 
specific reference to foods: Milestone 6: A detailed summary 
report on the status of all work performed to date in Tasks 10— 
14, 16:17325 (R;US) 

DTO 
See HEAVY WATER 
TRITIUM COMPOUNDS 
DUBNA SYNCHROCYCLOTRON 

Decreasing in distortions of vibrosignal at its passage through 
glass textolite, 16:18242 (R;SU;In Russian) 

Possibilities of cyclotron isotopes production for needs of nu- 
clear medicine and technology, 16:16437 (RA;PL;In Polish) 

DUCTS 

Guidelines for evaluation of non-Safety Class 1 structural com- 
ponents having effects on Safety Class 1 equipment, 
16:16931 (R;US) 

DUKOVANY V-2 REACTOR 

In-service diagnostic systems based on the on-line measure- 
ment of vibrations of nuclear power plant primary circuit 
components, 16:16700 (IA;CS;in Czech) 

Operating experience with the production economics at the 
Dukovany nuclear power plant, 16:16833 (IA;CS;in Czech) 

Temperatures and temperature changes at major nodes of steam 
generators and pressurizers, measured at start-up and during 
operation of the WWER-440 unit, 16:16701 (IA;CS;In Russian) 

DUSTS 

Pollution-free combustion and gasification of dust from pro- 
cessed waste automobile, 16:17316 (IA;JP;In Japanese) 

Portable isotopic gauge of air dustiness, 16:18311 (RA;PL;In 
Polish) 

Study on hazardous components and proper processing of dust 
from shredded waste automobiles and waste electrical appli- 
ances, 16:17319 (IA;JP;In Japanese) 

DWBA 

Coupled channels in the distorted-wave 

16:18957 (R;AU) 
DYE LASERS 

Composition and method of preparation of solid state dye laser 
rods, 16:18128 (PA;US) 

Development of laser atomic spectroscopic technology, 
16:18965 (R;KR;In Korean) 

DYES 
See also AZO DYES 
FLUORESCEIN 
Fundamental characteristic of liquid and solid type LSC, 
16:16568 (IA;JP;ln Japanese) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 

The use of activation analysis in the hydrogeological studies 

with tracers, 16:17817 (RA;SU) 
DYSPROSIUM 163 

The influence of the quadrupole pairing on the non-rotational 

states of deformed odd nuclei, 16:19137 (R;SU;in Russian) 


representation, 


E 


EARLY NOTIFICATION CONVENTION 
See CENNA 
EARS 
See AUDITORY ORGANS 
EARTH ATMOSPHERE 
See also TROPOSPHERE 


EFR REACTOR 


Collisional coupling and UV production in debris-air interactions, 
16:18409 (R:US) 

Incoherent scattering of high-power electromagnetic pulses, 
16:19157 (R;:US) 

Research and development work on the construction of a mo- 
bile measuring unit for the characterization of environmental 
aerosols, 16:18461 (R;DE;in German) 

EARTHQUAKES 

See also MICROEARTHQUAKES 

Experimental determination of a LMFBR seismic equivalent 
core model, 16:16791 (R;FR) 

F.B.R. Core mock-up RAPSODIE - II - numerical models, 
16:16793 (R;FR) 

F.B.R. Core mock-up RAPSODIE- |: Experimenta! analysis, 
16:16792 (R:FR) 

Seismic study of soil dynamics at Garner Valley, California, 
16:17052 (RA;US) 

EAST COAST 

Cooperative New Madrid seismic network, 16:17050 (RA;US) 

Geodetic measurement of crustal strain in the Eastern United 
States, 16:17051 (RA;US) 

Paleoliquefaction investigations along the Atlantic seaboard with 
emphasis on the prehistoric earthquake chronology of coastal 
South Carolina, 16:17053 (RA;US) 

Progress report for the US National Seismograph Network, 
16:17049 (RA;US) 

EBR-2 REACTOR 

Pumping system fault detection and diagnosis utilizing pattern 

recognition and fuzzy inference techniques, 16:16939 (R;US) 
ECCS 

Cold leg injection reflood test results in the SCTF Core-| under 
constant system pressure, 16:16754 (R;JP) 

Dependent failure analysis of nuclear power pliant data bases, 
16:17039 (RA;US) 

Evaluation report on SCTF Core-ll test S2-08: Effect of core 
inlet subcooling on thermal-hydraulic behavior including two- 
dimensional behavior in pressure vessel during reflood in 
PWR-LOCA, 16:16992 (R;JP) 

Study on ECC injection modes in reflood tests with SCTF core 
ll: Comparison between gravity and forced feeds, 16:16993 
(R;JP) 

USNRC gate valve test results challenge flexwedge gate valve, 
motor operator sizing equation, 16:17037 (RA;US) 

ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 

FY 1991 Task plans for the Hanford Environmental Dose Re- 

construction Project: Revision 1, 16:18570 (R;US) 
EDDY CURRENT TESTING 

Development and field experiences in ultrasonic and eddy cur- 
rent inspection of inaccessible welds in the control rod 
housings of boiling water reactor vessels, 16:16648 (IA:CS) 

Improved eddy-current inspection for steam generator tubing, 
16:17014 (RA;US) 

In-service inspection experience on pressurized water reactors 
using eddy current and acoustic emission methods, 16:16785 
(IA;CS) 

Standard bobbin vs. motorized rotating pancake coil - results 
analysis and comparison, 16:18061 (IA;CS) 

EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 

See GASEOUS WASTES 
EFFLUENTS (LIQUID) 

See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 

See RADIOACTIVE EFFLUENTS 
EFFUSION 

See DIFFUSION 
EFR REACTOR 

See JOYO REACTOR 
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EHF RADIATION 


EHF RADIATION 
See MICROWAVE RADIATION 
EHRLICH ASCITES TUMOR 

DNA repair modification in neutron irradiated tumor cells of ex- 

perimental neoplasms, 16:18878 (IA;SU;In Russian) 
EIGENVALUES 

A divide and conquer approach to the nonsymmetric eigenvalue 
problem, 16:19349 (R;US) 

The Lanczos algorithm for the generalized symmetric eigen- 
problem on shared-memory architectures, 16:19348 (R;US) 

EINSTEIN GRAVITATION THEORY 

See GENERAL RELATIVITY THEORY 
ELASTIC PROPERTIES 

See ELASTICITY 
ELASTIC SCATTERING 

See also POTENTIAL SCATTERING 

First measurement of Donon in antipp elastic scattering, 
16:18953 (R;FR) 

Parity dependence in the optical potential of sd-shell nuclei, 
16:19113 (R;FR) 

ELASTICITY 
implementation and verification of a viscoplastic material model 
using the ANSYS code, 16:18056 (R;US) 
ELECTRIC BATTERIES 
See also LEAD-ACID BATTERIES 
THERMAL BATTERIES 

Characteristics of 1kW all-vanadium redox flow battery, 

16:17155 (IA;JP;in Japanese) 
ELECTRIC CABLES 

See also COAXIAL CABLES 

Conceptual design of signal cable feedthrus for an SSC pro- 
posed Liquid Argon Calorimeter, 16:18357 (R;US) 

Mechanical properties of cables exposed to simultaneous ther- 
mal and radiation aging, 16:17021 (RA;US) 

ELECTRIC CHARGES 

See also POINT CHARGE 

Electric charge accumulation in irradiated films of teflon and my- 
lar, 16:17683 (IA;AU) 

ELECTRIC CONDENSERS 

See CAPACITORS 

ELECTRIC CONDUCTIVITY 

See also SUPERCONDUCTIVITY 

An apparatus for measuring the resistivity and zero field current 
density of high Tc superconducting materials at LN2 tempera- 
ture, 16:19198 (R;CN;In Chinese) 

ELECTRIC CONTACTORS 

See SWITCHES 

ELECTRIC CONTACTS 

Electrical grounding prong socket, 16:18126 (PA;US) 

Method for producing low-resistivity electrical contacts for high- 
temperature superconducting ceramics, 16:18122 (PA;US) 

Reactions between current collector- and sodium polysulfide in 
sodiumysulfide batteries, 16:17156 (I;DE;In German) 

Study of electron beam treatment effect titanium-silicon type 
contact by the method of Rutherford backscattering of helium 
ions, 16:17494 (IA;SU;In Russian) 

ELECTRIC CURRENTS 

Development of plasma current waveform adjusting system ZLJ 

for tokamak device HL-1, 16:19234 (R;CN;In Chinese) 
ELECTRIC DISCHARGES 

See also LIGHTNING 

Studies of fine structure of discharge region on HT-6B tokamak 
device, 16:19232 (R;CN) 

ELECTRIC FIELDS 

Method of measuring the de electric field and other tokamak pa- 
rameters, 16:19267 (PA:US) 

RF tests on the INS 25.5-MHz split coaxial RFQ, 16:18237 (R;JP) 

ELECTRIC FURNACES 

See also CERAMIC MELTERS 

Mixture of industrial waste oxidized titanium and reduced slag 
from electric furnace used as hydraulic material, 16:17297 
(IA;JP;In Japanese) 

ELECTRIC GENERATORS 
See also TURBOGENERATORS 
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Summary and status of generic issue resolution, 16:17031 
(RA;US) 
ELECTRIC HEATING 
Electric heating in large buildings: 
16:17261 (R;Fl;ln Finnish) 
ELECTRIC MEASURING INSTRUMENTS 
Procedures used in the calibration of AC calibrators, 16:18398 
(R;US) 
ELECTRIC MONOPOLES 
See ELECTRIC CHARGES 
ELECTRIC MOTORS 
Design and pertormance of an axial air-gap solution pump mo- 
tor, 16:18121 (R;US) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Costs and benefits of electricity trading in Europe, 16:17218 
(|;DE;In German) 
Demand-side management and integrated resource planning: 
Findings from a survey of 24 electric utilities, 16:17221 (R;US) 
Designing shared-savings incentive programs for energy effi- 
ciency: Balancing carrots and sticks, 16:17163 (R;US) 
Electric plant cost and power production expenses 1989, 
16:16633 (R;US) 
Monthly energy review, April 1991, 16:17214 (R;US) 
ELECTRIC POWER INDUSTRY 
Energy and electric power forecast in the middle of the 21st 
century.: Energy in harmony with the global environment, 
16:17220 (I;JP;in Japanese) 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC RAILWAYS 
Development, construction and testing of an advanced three- 
phase propulsion system for a locomotive with GTO inverted 
rectifiers and new three-phase asynchronous travelling mo- 
tors. Final report, 16:17284 (1;DE;lIn German) 
ELECTRIC RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
Conservation screening curves to compare efficiency invest- 
ments to power plants, 16:16635 (R;US) 
DIAMOND: A model! of incremental decision making for re- 
source acquisition by electric utilities, 16:17222 (R;US) 
Demand-side management and integrated resource planning: 
Findings from a survey of 24 electric utilities, 16:17221 (R;US) 
Designing shared-savings incentive programs for energy effi- 
ciency: Balancing carrots and sticks, 16:17163 (R;US) 
Energy supply in the member countries of the European Com- 
munities - opportunities and risks for the German EVU and 
their jobs, 16:17159 (1;DE;in German) 
Puget Sound Area electric reliability plan: Environmental Impact 
Statement implementation plan, 16:17219 (R;US) 
ELECTRIC-POWERED VEHICLES 
See also HYBRID ELECTRIC-POWERED VEHICLES 
Assessment of effects produced by the introduction of electric- 
vehicles to society. Part 2, 16:17426 (R;JP;In Japanese) 
How to administer the factories by using solar battery cars, 
16:17424 (IA;JP;In Japanese) 
Research and development of advanced lead-acid batteries for 
electric vehicle propulsion: Annual report, May 2, 1989—May 
1, 1990, 16:17425 (R;US) 
Three scenarios for electric and hybrid vehicle commercializa- 
tion, 16:17423 (R;US) 
ELECTRICAL CONDUCTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL RESISTANCE 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICITY 
Sectoral electricity and fossil fuel demand in US manufacturing: 
Development of the Industrial Regional Activity and Energy 
Demand (INRAD) model, 16:17210 (R;US) 


A prefeasibility study, 





United States/Mexico electricity trade study (Glossary included), 

16:16634 (R;US) 
ELECTROCATALYSTS 
Electrocatalysts for oxygen electrodes: Final report, 16:17944 
(R;US) 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
PHOTOELECTROCHEMICAL CELLS 

Development of wet-stirring type specific gravity difference sep- 
aration equipment, 16:17300 (IA;JP;In Japanese) 

Electrochemical abatement of pollutants NO, and SO, in a 
solid-oxide electrolyte reactor: Final report, 16:16073 (R;US) 

Study on risk assessment of hazardous substances contained 
in waste, 16:17391 (IA;JP;in Japanese) 

ELECTROCHEMICAL CORROSION 

Development of technique for remote controlled electrochemical 

corrosion measurement, 16:18070 (R;JP;in Japanese) 
ELECTRODES 

See also ANODES 

Electrochemical reduction of carbone dioxide at surface modi- 
fied copper electrodes, 16:17941 (IA;JP;in Japanese) 

Enzyme electrochemcial sensor electrode, 16:18602 (PA;US) 

Ex-situ and in-situ spectroscopic studies of the passive film on 
lithium in non-aqueous solvents: Final report, 16:17157 (R;US) 

Remote control for anode-cathode adjustment, 16:18028 (PA;US) 

ELECTROLYSIS 

Fundamental study that produce hydrogen with solar enregy.: 
Property with simulated power source, 16:16450 (IA;JP;In 
Japanese) 

ELECTROLYTE TILES 
See MATRIX MATERIALS 
ELECTROLYTES 

See also SOLID ELECTROLYTES 

Characterization of electrolyte-binder mixes for use in thermal 
batteries, 16:17158 (R;US) 

Physical modeling of bubble phenomena, electrolyte flow and 
mass transfer in simulated advanced Hall cells: Addendum to 
final report, 16:17230 (R;US) 

ELECTROLYTIC CORROSION 
See ELECTROCHEMICAL CORROSION 
ELECTROMAGNETIC FIELDS 

Biological effects of electromagnetic fields, 16:18926 (R;US) 

Proceedings of the Toronto TEAM/ACES workshop, 16:19231 
(R;US) 

ELECTROMAGNETIC FILTERS 

Use of electromagnetic filters in nuclear power plant secondary 

circuits, 16:16693 (IA;CS;in Czech) 
ELECTROMAGNETIC PULSES 

Incoherent scattering of high-power electromagnetic pulses, 
16:19157 (R;US) 

ls cepstrum averaging applicable to circularly polarized electric- 
field data?, 16:18413 (R;US) 

ELECTROMAGNETIC RADIATION 

See also ELECTROMAGNETIC PULSES 

GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
RADIOWAVE RADIATION 
VISIBLE RADIATION 
X RADIATION 

Proceeding of the review of underground imaging by 
DOE/BES/Geosciences, 16:18936 (R;US) 

ELECTROMAGNETIC SURVEYS 

Proceeding of the review of underground imaging by 
DOE/BES/Geosciences, 16:18936 (R;US) 

Tunnel detection using a surface line current and borehole elec- 
tromagnetic field measurements, 16:18938 (R;US) 

ELECTROMAGNETIC WAVES 

See ELECTROMAGNETIC RADIATION 
ELECTROMIGRATION 

See ELECTROPHORESIS 
ELECTRON BEAM TARGETS 

3D numerical thermal stress analysis of the high power target 
for the SLC Positron Source, 16:18262 (R;US) 


ELECTRON-POSITRON INTERACTIONS 


ELECTRON BEAMS 

Electron beam correction in the SILUND-20 accelerator, 
16:18181 (R;SU;in Russian) 

Experiments investigating the effects of the accelerating gap 
voltage pulse on the ion focused (IFR) high current electron 
recirculators, 16:18190 (R;US) 

Model estimation of energy spectrum width of electron beam 
produced by the linear induction accelerator, 16:18182 
(R;SU;In Russian) 

Optimizing a nonlinear collimation system for future linear collid- 
ers, 16:18194 (R;US) 

Outline of a 15-20 GeV CEBAF like machine, 16:18149 (R:FR) 

Vp x B acceleration of electrons by phased Gaussian laser 
beams, 16:18971 (R;JP) 

ELECTRON DENSITY 

Laser for high frequency modulated interferometry, 16:19266 
(PA;US) 

Plasma electron density measurement with multichannel mi- 
crowave interferometer on the HL-1 tokamak device, 
16:19233 (R;CN;In Chinese) 

ELECTRON DIFFRACTION 
Electron scattering from atoms, 16:19115 (R;AU) 
ELECTRON EMISSION 

Delayed formation of excitation in electron irradiated gases, 

16:17962 (IA;AU) 
ELECTRON LOSS 

Electron energy loss in irradiated molecular gases, 16:17965 
(IA;AU) 

ELECTRON MICROPROBE ANALYSIS 

BA85: A Bence-Albee oxide analysis routine with mineral code 
capabilities, 16:17842 (R;US) 

ELECTRON MICROSCOPES 
[Microscopy of semiconducting materials]: Foreign trip report, 
March 21, 1991—April 5, 1991, 16:18388 (R;US) 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON REACTIONS 

Deep inelastic nuclear reactions and some aspects of quantum 
chromodynamics, 16:19070 (R;SU) 

Magnetic form factor of the deuteron with allowance for meson 
exchange currents, 16:19124 (R:SU) 

ELECTRON SPECTRA 

Application of the pattern recognition method to interpretation of 
composite peaks in the ESCA spectra of HTSC-materials, 
16:17794 (IA;SU;in Russian) 

ELECTRON SPECTROSCOPY 
See also AUGER ELECTRON SPECTROSCOPY 
ENERGY-LOSS SPECTROSCOPY 
PHOTOELECTRON SPECTROSCOPY 

The polychioromethanes - an experimental and theoretical inves- 

tigation of their valence electronic structure, 16:18958 (R;AU) 
ELECTRON SPIN RESONANCE 

An EPR study of free radical behaviour in irradiated drawn 
polyethylene, 16:17975 (IA;AU) 

Applications of electron spin resonance in radiation chemistry 
and radiation dosimetry - prospects, problems and opportuni- 
ties, 16:19181 (IA;AU) 

ELECTRON TRANSFER 

Photoinduced charge separation and recombination: The influ- 

ence of medium on rates and energetics, 16:17947 (R;US) 
ELECTRON-ATOM COLLISIONS 

Convergence of an L?-approach in the coupled-channels optical 
potential method for e-H scattering, 16:18961 (R;AU) 

Coupled channels in the distorted-wave representation, 
16:18957 (R;AU) 

Coupled-channels optical calculation of electron-magnesium 
scattering, 16:19082 (R;AU) 

Theoretical progress in electron-atom collisions, 16:18959 (R;AU) 

Validity of the coupled-channel optical calculation for e-H scat- 
tering, 16:19117 (R;AU) 

ELECTRON-POSITRON INTERACTIONS 

Measurement and analysis of the reaction +7->3x*3x~, 
16:18999 (R;DE) 

Observation of the decay tau->rhowmria,, 16:18998 (R;DE) 
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ELECTRON-POSITRON INTERACTIONS 


Search for new particles with e+e colliders, 16:19013 (R;FR) 

Selection of the b quark by its semi-leptonic decay and study of 
the forward-backward asymmetry in a ete~->Z->b anti-b at 
LEP. Application to the L3 detector, 16:19039 (R;FR;In French) 

Small-x physics at LEP/LHC, 16:19027 (R;DE) 

The L3 experiment planning at LEP: Precalibration of the BGO 
crystals of the electromagnetic calorimeter by means of cosmic 
rays. The possibility of measuring the number of neutrino fam- 
ilies by isolated photons detection, 16:19018 (R;FR;In French) 

ELECTRON-PROTON INTERACTIONS 

Gluon extraction from charm and bottom production at 
LEP/LHC, 16:19023 (R;DE) 

Heavy quark physics in ep collisions at LEP+LHC, 16:19022 
(R;DE) 

ELECTRONIC CIRCUITS 
See also COMPARATOR CIRCUITS 
DIGITAL CIRCUITS 
Oxidized porous silicon moisture sensors for evaluation of mi- 
croelectronic packaging, 16:18135 (R;US) 
ELECTRONIC EQUIPMENT 
See also MICROWAVE EQUIPMENT 
POWER SUPPLIES 
PULSE ANALYZERS 

Practical noise control in electronic systems, 16:18115 (R;US) 

Solvent substitution for electronic assembly cleaning, 16:17843 
(R;US) 

ELECTROPHORESIS 

Instrumental development of novel detection methods for liquid 
chromatography and capillary electrophoresis, 16:17805 
(R;US) 

ELECTROPRODUCTION 
Electroproduction at large momentum transfers, 16:19019 (R;US) 
ELECTROSTATIC ACCELERATORS 
See also TANDEM ELECTROSTATIC ACCELERATORS 
VAN DE GRAAFF ACCELERATORS 

Elemental analysis using electrostatic accelerator, 16:17835 

(R;SU;In Russian) 
ELECTROSTATIC PRECIPITATORS 

Pulsed electron beam precharger: Technical progress report 

No. 4, June 1, 1990—August 31, 1990, 16:16076 (R;US) 
ELEMENTS 

See also METALS 

Comparison of different methods for multi-element analysis of 
combustion ash, 16:17412 (IA;JP;in Japanese) 

EMBRYONIC CELLS 

Morphological transformation of Syrian hamster embryo cells by 
low doses of fission neutrons delivered at different dose rates, 
16:18858 (R;US) 

EMERGENCIES 
See ACCIDENTS 

EMERGENCY CORE COOLING SYSTEM 
See ECCS 

EMERGENCY PLANS 

Action plan for response to abnormal conditions in Hanford site 
radioactive waste tanks containing ferrocyanide, 16:16364 
(R;US) 

B planvWESF integrated annual safety appraisal: Fiscal Year 
1990, 16:16408 (R;US) 

Development of an atmospheric dispersion and dose calculation 
code for real-time response by using small-scale computer, 
16:18464 (R;JP;In Japanese) 

EMERGENCY PROVISIONS 
See EMERGENCY PLANS 
EMISSION 
See also ELECTRON EMISSION 
FIELD EMISSION 
NEUTRON EMISSION 
PHOTON EMISSION 
STIMULATED EMISSION 

Temporal varations and spatial distribution of emissions of 
volatile oranic compounds and carbon monoxide in the state 
of Baden-Wuerttemberg, 16:18468 (R;DE;in German) 

EMISSION (ELECTRON) 
See ELECTRON EMISSION 
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EMISSION COMPUTED TOMOGRAPHY 
See also POSITRON COMPUTED TOMOGRAPHY 
SINGLE PHOTON EMISSION COMPUTED TO- 
MOGRAPHY 

Fundamental studies on iterative reconstruction methods for 
emission computed tomography, 16:18828 (RA;JP;In Japan- 
ese) 

SPECT assay of radiolabeled monoclonal antibodies: Progress 
report, September 1990—May 1991, 16:18612 (R;US) 

EMISSION SPECTRA 

Study of the L-X-ray emission fine structure of Ta, Au and Th in- 
duced by Kr ions for energies between 0.6 and 4 MeV/A, 
16:19066 (R;FR;in French) 

EMISSION SPECTROSCOPY 

Potassium determination in 
(IA;BR;In Portuguese) 

Spectroscopic and photoelectron-spectroscopic studies on con- 
densed matters by using extreme ultraviolet radiation from 
synchrotron, 16:19180 (IA;JP) 

EMITTANCE (BEAM) 
See BEAM EMITTANCE 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
EMULSIONS 

The use of + - radiation in the investigation of free radical kinet- 

ics in emulsion polymerization, 16:17979 (IA;AU) 
ENDOCRINE DISEASES 

See also GOITER 

Radioimmunoassay in diagnosis of endocrine disorder in hy- 
pothalamic syndrome, 16:18733 (IA;SU;In Russian) 

Roentgenodiagnosis of acute pancreatitis and its forms, 
16:18673 (IA;SU;in Russian) 

ENDOMETRIUM 

See UTERUS 

ENDONUCLEASES 

Resolution of overlapping bands of endonuclease digests, 

16:18589 (R;US) 
ENEL-4 REACTOR 
Present status of NPP inspection activities in Italy, 16:16849 
(IA;CS) 
ENERGY 
See also EXERGY 
NUCLEAR ENERGY 

Assessment of effects produced by the introduction of electric- 

vehicles to society. Part 2, 16:17426 (R;JP;In Japanese) 
ENERGY CONSERVATION 

Economic and practical energy use in pulp industry, 16:17333 
(R;Fl;in Finnish) 

Energy conservation as a means to reducing pollution. Decision 
making framework for comparison of means which reduce en- 
vironmental effects of energy use, 16:17207 (R;Fl;In Finnish) 

Experiment concerned with saving electricity within the housing 
sector - 1st year, 16:17245 (R;DK;In Danish) 

Industrial processes, 16:17332 (R;FR) 

Low-energy houses. Ecological construction and living with en- 
vironmentally compatible building materials, 16:17251 
(|;DE;In German) 

ENERGY CONSUMPTION 

See also FUEL CONSUMPTION 

Assumptions for the Annual Energy Outlook 1991, 16:17212 
(R;US) 

Estimating unobserved electricity demand for 1983-84, use of 
panel data from the Residential Energy Consumption Survey, 
16:17224 (R;US) 

Monthly energy review, April 1991, 16:17214 (R;US) 

Monthly energy review, March 1991, 16:17225 (R;US) 

Use of pinch-technology in the design and calculation of heat ex- 
changer networks: Principal theory, 16:17339 (R;Fl;in Finnish) 

ENERGY DEMAND 

Assumptions for the Annual Energy Outlook 1991, 16:17212 

(R;US) 


radioactive rocks, 16:18520 





Sectoral electricity and fossil fuel demand in US manufacturing 
Development of the Industrial Regional Activity and Energy 
Demand (INRAD) model, 16:17210 (R;US) 

ENERGY EXCHANGE 
See ENERGY TRANSFER 
ENERGY FACILITIES 

See also RESOURCE RECOVERY FACILITIES 

Organizational Cultural Assessment of the Energy Technology 
Engineering Center, 16:19333 (R:US) 

ENERGY MODELS 

People’s Republic of China: Energy supply and infrastructure. 

Final report, 16:17160 (1;DE;In German) 
ENERGY POLICY 

Economic aspects of nuclear power development in Czechoslo- 

vakia. 16:17201 (IA:CS:In Czech) 
ENERGY RECOVERY 

Review of pollution control technology for waste combustion, 
16:16479 (R:GB) 

ENERGY SOURCE DEVELOPMENT 

A strategy for a National Energy Policy, 16:17171 (RA;US) 

Disasters generate policy crisis management. 16:18445 (RA:US) 

Energy and environment: Policy options and opportunities. 
16:18446 (RA;US) 

International dimensions of the environmental problem, 
16:17172 (RA;US) 

Roles of energy efficiency in reducing environmental impact, 
16:17173 (RA;US) 

ENERGY SOURCES 
See also FOSSIt FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 

Energy and electric power forecast in the middle of the 21st 
century.: Energy in harmony with the global environment, 
16:17220 (|;JP;in Japanese) 

Short-term energy outlook: Quarterly projections, Second quar- 
ter 1991, 16:17211 (R:US) 

ENERGY STORAGE SYSTEMS 

Leveling technique by thermal storage system, 16:17256 

(RA:JP:in Japanese) 
ENERGY SUPPLIES 

Energy supply in the member countries of the European Com- 
munities - opportunities and risks for the German EVU and 
their jobs, 16:17159 (1:DE;in German) 

Monthly energy review, March 1991, 16:17225 (R;US) 

People’s Republic of China: Energy supply and infrastructure. 
Final report, 16:17160 (|;DE;In German) 

ENERGY SYSTEMS 

See also COOLING SYSTEMS 
ENERGY STORAGE SYSTEMS 
HEATING SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
LIGHTING SYSTEMS 
POWER SYSTEMS 
SPACE HVAC SYSTEMS 

Countermeasuring technology against global warming in Japan, 
16:17181 (IA:JP;In Japanese) 

Operation experience of wind/diesel system on Dachen Island in 
P.R. China: EEC and China cooperation project (Risoe Na- 
tional Laboratory, European Economic Communities), 
16:16612 (RA;DK) 

ENERGY TRANSFER 
See also HEAT TRANSFER 
LET 

Environmental Research Program 
16:18470 (R;US) 

ENERGY-LOSS SPECTROSCOPY 


1989 annual report, 


Electron spectroscopic studies of the adsorption of carbon tetra- 


chloride on oxidized Ni (110), 16:17595 (IA;AU) 
ENGINEERED SAFETY SYSTEMS 
See also AIR CLEANING SYSTEMS 
CONTAINMENT SYSTEMS 
ECCS 
A process for risk-focused maintenance, 16:17128 (R;US) 


ENVIRONMENTAL IMPACTS 


Aging and service wear of check valves used in engineered 
satety-feature systems of nuclear power plants: Aging as- 
sessments and monitoring method evaluations: Volume 2 
16:17117 (R:US) 

Degradation modeling with application to aging and mainte- 
nance effectiveness evaluations. 16:17124 (R:US) 

Effects of aging on calibration and response time of nuclear 
plant RTDs and pressure transmitters. 16:17036 (RA:US) 

Gasoline stands will be replaced trom electric power energy to 
solar power energy. 16:16525 (IA;JP:in Japanese) 

Management of the aging of critical safety-related concrete 
Structures in light-water reactor plants, 16:17097 (RA:US) 

Recent improvements in check valve monitoring methods, 
16:17022 (RA:US) 

Risk-based priorities for inspection of nuclear pressure bound- 
ary components at selected LWRs. 16:17130 (R:US) 

Summary and status of generic issue resolution, 16:17031 
(RA:US) 

Summary of results obtained from the testing of reinforced con- 
crete shear walls. 16:17068 (RA:US) 

The effects of reduced structural stiffness on plant risk and mar- 
gin. 16:17069 (RA:US) 


ENGLAND 
See UNITED KINGDOM 


ENHANCED RECOVERY 
Activities of the Oil Implementation Task Force. December 1990— 
February 1991: Contracts for field projects and supporting 
research on enhanced oil recovery, April-June 1990: Progress 
review No. 63, quarter ending June 30, 1990, 16:16116 (R:US) 


ENRICHMENT PLANTS (CENTRIFUGE) 
See CENTRIFUGE ENRICHMENT PLANTS 


ENTOMOLOGY 
See INSECTS 


ENVIRONMENT 

Automobiles and global environment problem workshop, 
16:18457 (I:JP:in Japanese) 

Distributed space platforms for remote sensing, 16:18469 (R:US) 

Energy and electric power torecast in the middie of the 21st 
century.: Energy in harmony with the global environment, 
16:17220 (l:JP:in Japanese) 

Environmental monitoring and surveillance on the Hanford Site, 
Washington, 16:18576 (R:US) 

Environmental radiation exposure: Regulation, monitoring, and 
assessment, 16:19162 (R:US) 

FY 1991 Task plans for the Hanford Environmental Dose Re- 
construction Project: Revision 1, 16:18570 (R:US) 

Present situation of and activities for waste disposal in Saiatama 
prefecture, 16:17346 (IA:JP:in Japanese) 

Various efforts made tor Osaka bay pheonix plan which has just 
started, 16:17348 (IA:JP;In Japanese) 


ENVIRONMENTAL EFFECTS 
Problems concerning administrative procedures (permission 
and approval) for industrial waste disposal site, 16:17307 
(IA:JP;in Japanese) 


ENVIRONMENTAL EXPOSURE 
Surtace Water interim Measures/interim Remedial Action 
PlarvEnvironmental Assessment and Decision Document for 
South Wainut Creek Basin (Operable Unit No. 2): Public 
Comment Responsiveness Summary: Final report, 16:16391 
(R;US) 
ENVIRONMENTAL IMPACT STATEMENTS 
Puget Sound Area electric reliability plan: Environmental Impact 
Statement implementation plan, 16:17219 (R:US) 


ENVIRONMENTAL IMPACTS 

Air quality impact analysis in support of the new production re- 
actor environmental impact statement. 16:16870 (R;US) 

Economic and ecological aspects of nuclear power develop- 
ment. 16:16827 (1:CS:in Czech, Slovak) 

Environmental impact assessment (EIA) program for manutac- 
tured products, 16:17309 (IA;JP:in Japanese) 

The reclamation program for the Yucca Mountain Project, 
16:16377 (R:US) 
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ENVIRONMENTAL MATERIALS 


ENVIRONMENTAL MATERIALS 
Environmental! monitoring by immunoassay: Current and future 
trends. 16:17845 (R:US) 
ENVIRONMENTAL POLICY 
Environmental Regulatory Update Table 
16:17184 (R:US) 
Environmental Regulatory Update Table. March 1991, 16:17185 
(R:US) 
Groundwater quality assessment for the Chestnut Ridge secu- 
rity pits hazardous-waste disposal at the Y-12 Plant. 1990, 
16:18582 (R:US) 
ENVIRONMENTAL PROTECTION AGENCY 
See USEPA 


ENVIRONMENTAL QUALITY 

See aiso AIR QUALITY 

WATER QUALITY 

Environmental Audit at Santa Barbara Operations. Special 
Technologies Laboratory. Remote Sensing Laboratory, North 
Las Vegas Facilities. 16:18449 (R:US) 

ENVIRONMENTAL TEMPERATURE 

See AMBIENT TEMPERATURE 

ENVIRONMENTAL TRANSPORT 

See also RADIONUCLIDE MIGRATION 

Assessing human exposure to volatile organic compounds us- 
ing a multimedia transport and transformation model, 
16:18486 (R:US) 

C-14 release and transport trom a nuclear waste repository in 
an unsaturated medium. 16:16293 (R:US) 

LLNL atmospheric dispersion model developments in support of 
emergency response, 16:18489 (R:US) 

Modeling geochemical processes attenuating inorganic contam- 
inant transport in the subsurface region: Adsorption on 
amorphous iron oxide. 16:18504 (RA:US) 

NO, pollution from biomass burning: A global study. 16:18487 
(R:US) 

Regional double-porosity solute transport in the Culebra dolomite 
under brine-reservoir-breach release conditions: An analysis 
of parameter sensitivity and importance, 16:16333 (R:US) 

ENZYME ACTIVITY 

Blood and tissue proteases of experimental animals in condi- 
tions of semitotal fractionated irradiation, 16:18881 (IA;:SU:In 
Russian) 

ENZYMES 

See also OXIDOREDUCTASES 

Enzyme electrochemcial sensor electrode, 16:18602 (PA;US) 
EPA 

See US EPA 
EPITHERMAL NEUTRONS 

Dose measurements and calculations in the epithermal neutron 
beam at the Brookhaven Medical Research Reactor (BMRR), 
16:19164 (R:US) 

EPR 
See ELECTRON SPIN RESONANCE 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
See also ELECTRONIC EQUIPMENT 
OPTICAL EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 

Comment on practice of maintenance of digester chamber in 
Aichi Pretecture. 16:17355 (IA:JP;in Japanese) 

[Short overview of the Mexican Society of Clinical Chemistry 
meetings]: Foreign report, April 28, 1991—-May 1, 191, 
16:18839 (R:US) 

ERYTHROBLASTS 

See BONE MARROW CELLS 
ESCA 

See ELECTRON SPECTROSCOPY 
ESCHERICHIA COLI 

Moditying influence of glycerol and cysteamine on the A 
prophage induction in -+-irradiated E. coli cells, 16:18888 
(R:SU;In Russian) 
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ESOPHAGUS 

Dynamic esophagoscintigraphy in evaluation of functional state 
of esophagus in patients of gastroenterologic profile. 
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Study on gas mixing in combustion chamber of waste incinera- 
tor.: Visualization based on air flow model, 16:17388 (IA;JP;In 
Japanese) 
Nitrogen Oxides 
The continuous analysis of sulphur dioxide and oxides of nitro- 
gen in flue gases: Effect of calibration and sampling, 
16:16086 (R;Fl;In Finnish) 
Purification 
Precipitation of toxic, organic, and inorganic compounds of pure 
gases of a municipal incinerator with active carbon. Final re- 
port, 16:18458 (!;DE;in German) 
Research Programs 
Environmental Research Program 
16:18470 (R;US) 
Retention 
Performance of integrated gas cooling chamber-incinerator, 
16:17377 (IA;JP;in Japanese) 


1989 annual report, 





Sulfur Dioxide 

The continuous analysis of sulphur dioxide and oxides of nitro- 
gen in flue gases: Effect of calibration and sampling, 
16:16086 (R:Fl;In Finnish) 

Waste Processing Plants 

Corrosion test for wet-type flue gas processing equipment in 
municipal waste incinerator, 16:17382 (IA;JP;In Japanese) 

Small-size equipment for processing of gas from municipal 
waste incinerator, 16:17376 (IA:JP;In Japanese) 

FLUID FLOW 

See also COMPRESSIBLE FLOW 

GAS FLOW 
HYPERSONIC FLOW 
INCOMPRESSIBLE FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
VISCOUS FLOW 
VORTEX FLOW 

Benchmark study between FIDAP and a cellular automata code, 
16:18982 (R;US) 

Experiment designs offered for discussion preliminary to an 
LLNL field scale validation experiment in the Yucca Mountain 
Exploratory Shaft Facility, 16:16357 (R;US) 

Hydrologic characterization of fractured rocks: An interdisci- 
plinary methodology, 16:16291 (R;US) 

Low-temperature flow visualization of thermally-convecting liq- 
uid helium, 16:17952 (R;:US) 

Multi-dimensional modeling of unsaturated flow in the vicinity of 
exploratory shafts and fault zones at Yucca Mountain, 
Nevada, 16:16321 (R:US) 

Results of the COVE2a benchmarking calculations run with 
TRACRSD, 16:18935 (R;US) 

FLUID INJECTION 

Fluid diversion and sweep improvement with chemical gels in oil 
recovery processes: Annual report, May 1, 1989—April 30, 
1990, 16:16119 (R:US) 


FLUID-STRUCTURE INTERACTIONS 


FSI analysis of piping systems under seismic excitation, 
16:18041 (R;US) 
FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BEDS 
Basic study on gasification-combustion of municipal waste in 


fluidized-bed thermal decomposition system, 16:17387 
(IA;JP;In Japanese) 
Simultaneous dry SOo-sorption and catalytic NO,-reduction, 


16:16632 (R;DE;In German) 
FLUIDIZED-BED COMBUSTORS 

A study of parameters influencing metal wastage in fluidized 
bed combustors, 16:16095 (R;US) 

Comparison of experimental and computed solids motion and 
bed dynamics for fluidized beds containing obstacles, 
16:16096 (R;US) 

NO, and N20 formation in pressurized fluidized-bed combustion 
tests, 16:16084 (R;US) 

The Atmospheric Fluidized-Bed Cogeneration Air Heater Exper- 
iment, 16:17439 (R;US) 

Valveless ash removal from pressurized fluidized-bed combus- 
tion systems by gravel bucket: Final report, 16:16098 (R;US) 

FLUIDS 
See also DISPLACEMENT FLUIDS 
DRILLING FLUIDS 
GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
WORKING FLUIDS 

[Experimental and computation studies of polar solvation): 

Progress report, 16:17862 (R;US) 
FLUORESCEIN 

Fluorescence-detected circular dichroism for on-column detec- 

tion in capillary electrophoresis, 16:17923 (RA;US) 
FLUORESCENT CONCENTRATORS 
See LUMINESCENT CONCENTRATORS 


FLY ASH 
Optical Properties 


FLUORINATED ALIPHATIC HYDROCARBONS 
Report to the Secretary of Energy on ozone-depleting sub- 
stances: An analysis of the energy and economic effects of 
phasing out certain organic chlorine and bromine products, 
16:18431 (R:US) 
FLUORINE 
Analysis of high-temperature superconductors using a neutron 
generator, 16:17749 (IA;SU:In Russian) 
First results on testing a wavelength dispersive X-ray spectrom- 
eter at a particle accelerator, 16:18366 (RA;DE;in German) 
FLUORINE 18 
Evaluation of therapeutic effectiveness using PET, 16:18813 
(RA;JP:in Japanese) 
FLUORINE 19 
Characterizations of F-superconductors and selected F- 
compounds, amorphous carbon and (VO)2P207 by '9F, SC. 
1H and °'P NMR and a new probe for multiple pulse, MAS 
and DAS NMR, 16:18114 (R:US) 
FLUORINE FLUORIDES 
See FLUORINE 
FLUOROSCOPY 
Possibilities of diagnostic polyposition fluorography of lungs, 
16:18642 (IA:SU;in Russian) 
FLUX (MAGNETIC) 
See MAGNETIC FLUX 
FLUX (METALLURGY) 
See METALLURGICAL FLUX 
FLUX JUMPS 
See MAGNETIC FLUX 
FLUX PINNING 
See MAGNETIC FLUX 
FLUXOIDS 
See MAGNETIC FLUX 
FLY ASH 
Air Pollution Control 
Confined Vortex Scrubber: 
(R:US) 
Chemical Reaction Kinetics 
Elemental distribution and mobility in fly ash: Long-term leach- 
ing studies, 16:18502 (RA:US) 
Identification of solubility-controlling solid phases in a large fly 
ash field lysimeter, 16:16631 (RA;US) 
Isolation and identification of trace-element-containing solid 
phases, 16:16630 (RA:US) 
Dissolution 
Identification of solubility-controlling solid phases in a large fly 
ash field lysimeter, 16:16631 (RA;US) 
Isolation and identification of trace-element-containing solid 
phases, 16:16630 (RA;US) 
Electrostatic Precipitators 
Experimental study on heat of hydration of ash collected by 
electric precipitator, 16:17397 (IA;JP;In Japanese) 
Elements 
Comparison of different methods for multi-element analysis of 
combustion ash, 16:17412 (IA;JP;in Japanese) 
Ground Disposal 
Estimating leachable constituents from solid waste with batch 
extraction procedures, 16:18558 (RA;US) 
Future directions in leachability studies at EPA's Office of Solid 
Waste, 16:18513 (RA;US) 
Identification of solubility-controlling solid phases in a large fly 
ash field lysimeter, 16:16631 (RA;US) 
Hydration 
Experimental study on heat of hydration of ash collected by 
electric precipitator, 16:17397 (IA;JP;In Japanese) 
Leachates 
Estimating leachable constituents from solid waste with batch 
extraction procedures, 16:18558 (RA;US) 
Leaching 
Elemental distribution and mobility in fly ash: Long-term leach- 
ing studies, 16:18502 (RA;US) 
Optical Properties 
Optical properties of flyash: Quarterly report, October 1- 
December 31, 1990, 16:16059 (R;US) 


Final technical report, 16:16077 
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FLY ASH 
Radiant Heat Transfer 


Radiant Heat Transfer 

Optical properties of flyash: Quarterly report, October 1- 

December 31, 1990, 16:16059 (R;US) 
Solubility 

Identification of solubility-controlling solid phases in a large fly 

ash field lysimeter, 16:16631 (RA:US) 
Uses 

The long-term behaviour of stabilized coal ash in the sea, 

16:16626 (R;NL) 
Waste Disposal 

Elemental distribution and mobility in fly ash: Long-term leach- 
ing studies, 16:18502 (RA;US) 

Isolation and identification of trace-element-containing solid 
phases, 16:16630 (RA;US) 

Waste Product Utilization 

Quantitative measurements of fly ash, slag. and cement in 
limestone-based blends by Fourier transform infrared- 
attenuated total reflectance method, 16:16366 (R;US) 

Wastes 
Comparison of different methods for multi-element analysis of 
combustion ash, 16:17412 (IA;JP:In Japanese) 
FLYWHEELS 
High speed flywheel, 16:17145 (PA;US) 
FOAMS 

A dual-gas tracer technique for determining trapped gas satura- 
tion during steady foam flow in porous media, 16:16123 (R;US) 

Process monitoring of polyurethane foam using Fourier trans- 
form infrared spectroscopy, 16:17697 (R;US) 

FOILS 

Absorption measurements of radiatively heated low-Z materials, 

16:19322 (R;US) 
FOOD 

See also BEVERAGES 

Design and control of energy efficient drying processes with 
specific reference to foods: Milestone 6: A detailed summary 
report on the status of all work performed to date in Tasks 10— 
14, 16:17325 (R:US) 

Design and control of energy efficient drying processes with 
specific reference to foods: Quarterly report, July 1, 1988— 
October 1, 1988, 16:17326 (R;US) 

Design and contro! of energy efficient food drying processes 
with specific reference to quality: evaluation of physical and 
quality changes in foods during drying: Phase II, Final report, 
July 1, 1987—August 31, 1989, 16:18848 (R;US) 

Regulations in the field of food irradiation: International Consul- 
tative Group on Food Irradiation established under the aegis 
of FAO, IAEA, WHO, 16:16416 (R;XA) 

FOOD CHAINS 

Environmental radiation exposure: Regulation, monitoring, and 
assessment, 16:19162 (R:US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 16:18477 (R;US) 

FOOD INDUSTRY 

Design and control of energy efficient drying processes with 
specific reference to foods, 16:17324 (R;US) 

Design and control of energy efficient drying processes with 
specific reference to foods: Quarterly report, January 1, 
1989—March 31, 1989, 16:17327 (R;US) 

Design and control of energy efficient drying processes with 
specific reference to toods: Milestone 6: A detailed summary 
report on the status of all work performed to date in Tasks 10- 
14, 16:17325 (R;US) 

Design and control of energy efficient drying processes with 
specific reference to foods: Quarterly report, January 1, 
1988—April 1, 1988, 16:17329 (R;US) 

Design and control of energy efficient food drying processes 
with specific reference to quality: Executive summary: Phase 
2 final report, July 1, 1987—August 31, 1989, 16:17323 (R;US) 

Design and control of energy efficient food drying processes 
with specific reference to quality: Quarterly report, April 1, 
1989-June 30, 1989, 16:17328 (R;US) 

FOOD IRRADIATION 
See FOOD PROCESSING 
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FOOD PROCESSING 

Design and control of energy efficient drying processes with 
specific reference to foods: Quarterly report, January 1, 
1989—March 31, 1989, 16:17327 (R:US) 

Design and control of energy efficient drying processes with 
specific reference to foods, 16:17324 (R;US) 

Design and control of energy efficient drying processes with 
specific reference to foods: Quarterly report, January 1, 
1988—April 1, 1988, 16:17329 (R;US) 

Design and control of energy efficient food drying processes 
with specific reference to quality: Quarterly report, April 1, 
1989—June 30, 1989, 16:17328 (R:US) 

Design and control of energy efficient food drying processes 
with specific reference to quality: Executive summary: Phase 
2 final report, July 1, 1987—August 31, 1989, 16:17323 (R;US) 

FOODSTUFFS 

See FOOD 

FORECASTING 

Using CNLS-net [Connectionist Normalized Local Spline- 
network] to predict the Mackey-Glass chaotic time series, 
16:19374 (R:US) 

FORESTS 

Alteration of the ground cover of forests due to fertilizers. 
Spruce-forests of the Luzulo-Abietetum and the Galio- 
Abietetum in the upper variegated sandstone of the Northern 
Black Forest, 16:18522 (R;DE;In German) 

Effects of air pollutants from road traffic on adjacent forests, 
16:18463 (R;SE;In Swedish) 

Numerical simulation of the dynamics and microphysics of pre- 
scribed forest burns, 16:18488 (R;US) 

The Canadian response to the acid rain problem, 16:18438 
(RA;US) 

FORMIC ACID 

Investigation of the complete valence shell of formic acid by 
electron momentum spectroscopy and Green's function meth- 
ods, 16:18960 (R;AU) 

FORMING (MATERIALS) 
See MATERIALS WORKING 
FORSCHUNGSREAKTOR MUENCHEN 
See FRM REACTOR 
FORSMARK-2 REACTOR 

A computerized safety assessment and post-trip analysis sys- 
tem for the Forsmark Unit 2 control room, integrating a real 
time expert system and a modern graphic display system, 
16:17106 (RA:US) 

FORT SHEVCHENKO REACTOR 

See BN-350 REACTOR 

FORTISSIMO REACTOR 
See RAPSODIE REACTOR 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 

Sectoral electricity and fossil fuel demand in US manufacturing: 
Development of the Industrial Regional Activity and Energy 
Demand (INRAD) model, 16:17210 (R;US) 

FOSSIL-FUEL POWER PLANTS 

Description of the FASTCHEM code package with applications, 
16:16627 (RA;US) 

Ecological aspects of nuclear power, 16:16934 (IA;CS;iIn Czech) 

Electric plant cost and power production expenses 1989, 
16:16633 (R;US) 

How can replacement of coal-fired power plants by nuclear 
power plants affect operating economics of the Czechoslovak 
electric power supply system, 16:16831 (IA;CS;in Czech) 

Identification of solubility-controlling solid phases in a large fly 
ash field lysimeter, 16:16631 (RA;US) 

Isolation and identification of trace-element-containing solid 
phases, 16:16630 (RA;US) 





Potential impacts of global climate change on solar thermal 

power systems, 16:16533 (R:US) 
FOURIER TRANSFORM SPECTROMETERS 

Monitoring incinerator emissions from remote sites using Fourier 

transform infrared spectroscopy (FTIR), 16:18419 (R;US) 
FOWL 

Order of 27 august 1990 on treatment of fowl meat by ionizing 

radiation, 16:16424 (I;FR;in French) 
FOXES 

Kit fox experimental studies at the Naval Petroleum Reserves in 
California, 16:16136 (R;US) 

Kit fox population trends at the Naval Petroleum: Reserves in 
California, 16:16137 (R;US) 

FRACTURE MECHANICS 

A system for assessing the strength and lifetime of nuclear 
power equipment. 16:16842 (IA:CS;in Slovak) 

Status - risk evaluation from aging of passive components, 
16:17102 (RA:US) 

FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 

Analytical expressions for the permeability of random two- 
dimensional Poisson fracture networks based on regular lattice 
percolation and equivalent media theories, 16:16113 (R;US) 

Two-phase flow visualization and relative permeability measure- 
ment in transparent replicas of rough-walled rock fractures, 
16:16586 (R;US) 

FRACTURES (BONE) 

See BONE FRACTURES 
FRAGMENTS (FALLOUT) 

See FALLOUT 
FRANCE 

Act No 90-397 of 11 May 1990 authorizing ratification of the 
Protocol to amend the Convention of 29 July 1960 on Third 
Party Liability in the Field of Nuclear Energy, amended by the 
Additional Protocol of 28 January 1964 and the Protocol to 
amend the Convention of 31 January 1963 Supplementary to 
the Paris Convention of 29 July 1960 on Third Party L, 
16:16985 (1:FR:in French) 

Decree No 90-734 of 9 August 1990 publishing the Agreement 
by an Exchange of Notes between the Government of the 
French Republic and the Government of the Federal Republic 
of Germany on the reprocessing of German nuclear power 
plant spent fuel elements at La Hague, signed in Bonn on 25 
April 1990, 16:16425 (|;FR:In French) 

Monthly results of measurements, Aug 1990, 16:18481 (R:FR;In 
French) 

Monthly results of measurements, November 1990, 16:18484 
(R;FR;In French) 

Monthly results of measurements, October 1990, 16:18483 
(R:FR:in French) 

Monthly results of measurements, september 1990, 16:18482 
(R;FR;In French) 

Nuclear waste management: A comparative analysis of six 
counties, 16:16313 (R;US) 

Order of 1 june 1990 defining the contro! methods provided by 
decree no 86-1103 of 2 october 1986 on protection of workers 
against the hazards of ionizing radiation. 16:16423 (I:FR:In 
French) 

Order of 27 august 1990 on treatment of fowl meat by ionizing 
radiation, 16:16424 (I:FR:in French) 

FREE CONVECTION 
See NATURAL CONVECTION 
FREE ELECTRON LASERS 

Energy conversion efficiency in high current Raman-regime 
free-electron laser, 2: Multi-mode analysis, 16:19259 (R;JP) 

Experimental study of a 433 MHz 3-cell cavity for Fel applica- 
tion, 16:18217 (R;FR) 

Present status of millimeter wave FEL development for plasma 
heating at JAERI, 16:19286 (IA: JP) 

Present status of storage ring free electron laser experiment at 
ETL. 16:18279 (lA;JP) 

FREE RADICALS 

See RADICALS 


FUEL ELEMENT CLUSTERS 


FRENCH ORGANIZATIONS 

Administrative Arrangement between the Atomic Energy Control 
Board of Canada and le Service central de surete des installa- 
tions nucleaires du Ministere de |'industrie et de l'amenagement 
du territoire de la Republique francaise for the exchange of 
technical information and cooperation in the regulation of nu- 
clear safety (10 May 1990), 16:16815 (I:CA:in French, English) 

Order of 28 may 1990 amending the order of 2 november 1976 
setting up an Institute for Protection and Nuclear Safety, 
16:19404 (I;FR;in French) 

FREONS 

Decomposition of organic halogen compounds at high tempera- 
ture, 16:17313 (IA;JP:in Japanese) 

Gas-phase chemical reactivity of potential CFC-114 replace- 
ments: Part 2, HCFC-124 reactivity with Fsub 2 UFsub 6, 
16:18466 (R:US) 

Greenhouse warming potential of candidate gaseous diffusion 
plant coolants, 16:18467 (R;US) 

Preventive measures of global warming due to cars in the 
United States, 16:17427 (IA;JP) 

Report to the Secretary of Energy on ozone-depleting sub- 
stances: An analysis of the energy and economic effects of 
phasing out certain organic chlorine and bromine products, 
16:18431 (R:US) 

Ten key questions indicating the level of current uncertainty in 
forecasting climatic change, 16:18485 (R:US) 

FRESH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 

FRM REACTOR 
Development of manufacturing processes for the involute-shaped 
compact core. Final report, 16:16948 (R:DE;in German) 
FROGS 
Characterization of the treefrog null allele, 16:18515 (R;US) 
FUEL ADDITIVES 

Synthesis of octane enhancers during slurry-phase Fischer 
Tropsch: Quarterly technical progress report No. 1, Septem- 
ber 26—December 31, 1990, 16:16488 (R:US) 

FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 

Burnout heat flux with rib contact, 16:16951 (R;US) 

Nuclear metallic fuel melt behavior during severe accidents, 
16:16871 (R:US) 

Quality control of MOX fuel rods and fuel assembly, 16:16643 
(RA;XA) 

Quality control of gadolinium bearing fuel rods and assemblies, 
16:16645 (RA:XA) 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 

Evaluation of alternative waste management schemes for LWR 
hulls and caps, 16:16220 (R:FR) 

Interaction between zircaloy tube and inconel spacer grid at 
high temperature, 16:16988 (R;JP;In Japanese) 

FUEL CELL CATALYSTS 

See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS 

Fuel cells for electric generation, 16:17236 (RA;US) 
FUEL CHANNELS 

Fluid flow test for KMRR fuel assemblies, 16:18046 (R:KR:in 
Korean) 

Fuel channel oxide thickness measurements at the Oyster 
Creek Nuclear Generating Station, 16:18066 (RA;XA) 

FUEL CONSUMPTION 
[Tomorrow's clean and fuel efficient automobiles}: Foreign trip 
report. March 24—March 29. 1991, 16:17287 (R:US) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
The role of accelerators in the nuclear fuel cycle. 16:16183 (IA:JP) 
FUEL ELEMENT CLUSTERS 

A phenomenological model of the thermal hydraulics of convec- 
tive boiling during the quenching of hot rod bundies: Part 1, 
Thermal hydraulics model. 16:16995 (R:US) 
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FUEL ELEMENT FAILURE 


FUEL ELEMENT FAILURE 

Annual progress report on the NSRR experiments, (18): January 
1986 through December 1986, 16:16650 (R;JP;In Japanese) 

Study on behavior of niobia dopant UO, fuel under reactivity ini- 
tiated accident conditions, 16:16987 (R;JP;in Japanese) 

FUEL ELEMENTS 
See also FUEL PINS 
FUEL PLATES 
FUEL RODS 
SPENT FUEL ELEMENTS 

Comparative testing of UO2 SPHERE-PAC and pellet fuel in the 
Dodewaard BWR: Paper prepared for the Fifth ENS/ANS con- 
ference, ENC-5, Lyon, France, September 23-28, 1990, 
16:16640 (R;NL) 

Development of advanced HTGR fuel, 1: Fabrication test and 
some characteristics of monolithic fuel rod, 16:16783 (R;JP;In 
Japanese) 

High Burnup Effects Program: Final report, 16:16639 (R;US) 

Results of recent ORNL fission product release tests, 16:17044 
(RA;US) 

Seismic analysis of fuel and target assemblies at a production 
reactor, 16:16962 (R;US) 

FUEL FABRICATION PLANTS 

A scheme for randomized inspections, 16:16411 (R:US) 

Annular pulse column development studies, 16:16399 (R;US) 

Dispersion of long-lived radionuclides from uranium mining, 
milling and fuel fabrication facilities, 16:18472 (R;SE) 

FUEL LOADING 
See REACTOR FUELING 
FUEL OILS 

See also HEATING OILS 

Production of fuel oil from residue from wheat shochu fermenta- 
tion, 16:17305 (IA;JP;in Japanese) 

FUEL PELLETS 

Process and product control of gadolinium bearing oxide pow- 
der and pellets for LWR fuels, 16:16644 (RA;XA) 

Process and product control of mixed oxide powder and pellets 
for LWR fuels, 16:16642 (RA;XA) 

FUEL PENCILS 
See FUEL PINS 
FUEL PINS 

Prediction of thermal behavior of FBR fuel in the NSRR tran- 

sient tests, 16:16986 (R:JP;in Japanese) 
FUEL PLATES 
Criticality analyses performed to support amendment of HFIR 
fresh fuel contianer, 16:18007 (R:US) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 

See also WEST VALLEY PROCESSING PLANT 

Airborne effluent control for HTGR fuel reprocessing plants, 
16:16181 (R;US) 

An NRTA data processing system: 
(R:JP;In Japanese) 

Annular pulse column development studies, 16:16399 (R;US) 

FUEL ROD CONSOLIDATION 

See FUEL RODS 

FUEL RODS 

A model for uniform Zircaloy clad corrosion in pressurized water 
reactors. 16:17520 (RA;XA) 

Electron beam welding in manufacture of fuel rods for nuclear 
power plants. 16:16866 (R:CN:In Chinese) 

FUEL SHEATHS 

See FUEL CANS 
FUEL SLUGS 

See FUEL RODS 
FUEL SLURRIES 

Advanced study in solid transport: Rheological behavior of 
dense suspension: Final report, 16:16091 (R;US) 

Correlation of stability/rheology relationship with coal properties 
and chemical additives: Quarterly progress report, September 
15-December 15. 1990, 16:16062 (R:US) 

Performance evaluation of a novel erosion-resistant pump de- 
sign: Final report, 16:16094 (R;US) 


PROMAC-J, 16:19397 
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Preparation of biliquid foam compositions: Final report, 
16:17431 (R;US) 
Wear reduction systems liquid piston ring: 
16:17421 (R;US) 
FUEL SUBSTITUTION 
Automobiles and global environment problem workshop, 
16:18457 (1;JP;in Japanese) 
The peats of Costa Rica: Volume 3, End-use assessment, 
16:16107 (R;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-CLADDING INTERACTIONS 
Study on fuel deformation during PCIOMR, 16:16990 (R;JP) 
FUEL-COOLANT INTERACTIONS 
Oxidation of molten fuel simulant drops under film boiling condi- 
tions, 16:17135 (R;US) 
Steam explosions of single drops of core-melt simulants: Trigger- 
ing, work output and hydrogen generation, 16:17136 (R;US) 
FUELS 
See also AUTOMOTIVE FUELS 
FOSSIL FUELS 
FUEL SLURRIES 
JET ENGINE FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
New direct analysis technique of solid samples fuels by atomic 
absorption with flame, 16:17715 (IA;BR;In Portuguese) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUMES 
See AEROSOLS 
FUNCTION (BIOLOGICAL) 
See BIOLOGICAL FUNCTIONS 
FUNCTIONS 
See also BIOLOGICAL FUNCTIONS 
POLYNOMIALS 
RESPONSE FUNCTIONS 
Algorithms for minimization subject to bounds, 16:19345 (R;US) 
FURNACE OIL 
See HEATING OILS 
FURNACES 
See also ELECTRIC FURNACES 
WOOD BURNING FURNACES 
Study on gas retention time in secondary thermal decomposition 
furnace, 16:17314 (IA;JP;In Japanese) 
FUSED SALT FUELS 
See MOLTEN SALT FUELS 
FUSION (NUCLEAR) 
See THERMONUCLEAR REACTIONS 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 
FUSION FUELS 
See THERMONUCLEAR FUELS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


Final report, 


G 


G CODES 
The GRMPY ground-motion system control center, 16:18410 
(R:US) 
GADOLINIUM 
Method for continuous GD-determination in the HNO3-process 
streams of the nuclear fuel reprocessing, 16:16185 (R;DE;In 
German) 
Use of (n,-y)-spectroscopy in quantitative analysis of elemental 
composition of HTSC-ceramics, 16:17836 (R;SU;in Russian) 
GADOLINIUM OXIDES 
ESR-diagnostics of the HTSC surface, 16:17643 (IA;SU;In Rus- 
sian) 





Process and product control of gadolinium bearing oxide pow- 
der and pellets tor LWR fuels. 16:16644 (RA:XA) 
Structural perfection and magnetic properties of '123'-crystals 
16:17617 (IA:SU:In Russian) 
Verification testing of method of determining Gd2Oz3 in nuclear 
tuel. 16:17738 (IA:CS:in Czech) 
GALLBLADDER 
See BILIARY TRACT 
GALLIUM 
Determination of gallium micro-quantities by x-ray fluorescence. 
16:17713 (IA:BR:in Portuguese) 
GALLIUM ARSENIDES 
Disordering in GaAs surface layer under silicon and selenium 
ion implantation. 16:17495 (1A:SU:in Russian) 
Study of radiation detects by in-situ measurements of the Hall ef- 
fect in narrow-gap semiconductors, 16:17450 (R:FR:In French) 
Thin film alloys on semiconductor substrates. 16:17929 (R:US) 
GALLSTONES 
See BILIARY TRACT 
GALVANIC CORROSION 
See ELECTROCHEMICAL CORROSION 


GAMMA DETECTION 

New solutions in detection technology of low energetic gamma. 

X and beta radiation, 16:18312 (RA:PL:In Polish) 
GAMMA RADIATION 

Comparison of two simplified inspection geometries for techni- 
cal diagnostics with gamma radiation, 16:19161 (RA;DE:in 
German) 

Effects of alpha and gamma radiation on glass reaction in an 
unsaturated environment. 16:15211 (R:US) 

Evaluation of gamma radiation effect in SP-2100 over support 
for gas chromatography utilization, 16:17957 (IA:BR:In Por- 
tuguese) 

Polymerization of microemulsions using gamma-radiolysis 
16:17969 (IA:AU) 

The use of + - radiation in the investigation of free radical kinet- 
ics in emulsion polymerization, 16:17979 (IA:AU) 

White source gamma-ray production spectral measurement fa- 
cilities in the USA, 16:19076 (R:US) 

GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SPECTROMETERS 

See also MOESSBAUER SPECTROMETERS 

Gamma spectrometer on the basis of the MERA-60 computer 
complex. 16:18360 (R:SU:In Russian) 

Radiation gamma spectrometer with liquid xenon for activation 
analysis. 16:18337 (RA:SU:In Russian) 

Some features of the operation of multichannel gamma spec- 
trometers with semiconductor detectors at high counting rates 
in activation analysis. 16:17825 (RA:SU:In Russian) 

Study and development of a spectrometer with Compton sup- 
pression and gamma _ coincidence counting, 16:18291 
(R:FR:In French) 

GAMMA SPECTROSCOPY 

42 Manual: An analysis program for two dimensional gamma- 

gamma coincidence matrices, 16:18359 (R:SE) 
GAS BURNERS 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 1, October 1-December 
31, 1990, 16:16082 (R;US) 

Heat transport model for fibre burners: 
16:18086 (IA:DK:in Danish) 

GAS CHROMATOGRAPHY 

Comparison of isotopic and non-isotopic methods of gases ioniza- 
tion in chromatographic detectors. 16:18321 (RA:PL:in Polish} 

Evaluation of gamma radiation effect in SP-2100 over support 
for gas chromatography utilization, 16:17957 (IA:BR:In Por- 
tuguese) 

Gas amplified ionization detector for gas chromatography 
16:17837 (PA:US) 

GAS COOLANTS 

See GASES 
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GENETIC MAPPING 


GAS COOLED REACTORS 
See also HTGR TYPE REACTORS 
PEBBLE BED REACTORS 

Seismic behaviour of gas cooled reactor components: Proceed- 
ings of a specialists’ meeting held in Gif-sur-Yvette. France, 
14-16 November 1989. 16:16767 (R:XA) 

GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW 

See also AIR FLOW 

Coolant flow of HTTR: Numerical study for flwo pattern of coolant 
under core support plate, 16:16943 (R:JP:in Japanese) 

Vectorization of the rarefied gas flow analysis code using the direct 
simulation Monte Carlo method, 16:18044 (R:JP:In Japanese) 

GAS TURBINE ENGINES 

Operational experiences with natural gas in Denmark, 16:16624 
(l:DK:in Danish) 

GAS TURBINE POWER PLANTS 

Electric plant cost and power production expenses 1989. 
16:16633 (R:US) 

GASEOUS DIFFUSION PLANTS 

See also ORGDP 

Uranium  hexaflouride freezer/sublimer 
tor/trainer. 16:16390 (R:US) 

GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 

Catalytic combustion of natural gas’ Technological! aspects: Ap- 
pendices. 16:16143 (R:NL:in Dutch) 

Removal of harmful substances trom gases in uranium process- 
ing. 16:16174 (IA:CS:in Russian) 

Resource Conservation and Recovery Act. Part B permit appli- 
cation: Volume 3. 16:16257 (R:US) 

Waste drum gas generation sampling program at Rocky Flats 
during FY 1988. 16:16328 (R:US) 

GASES 
See also AIR 
COAL GAS 
DISSOLVED GASES 
EXHAUST GASES 
RARE GASES 
SYNTHESIS GAS 

Electron energy loss in irradiated molecular gases, 16:17965 
(IA:AU) 

Rationale for revised bin-scale gas-generation tests with 
contact-handied transuranic wastes at the Waste Isolation Pi- 
lot Plant. 16:16343 (R:US) 

GASOLINE ENGINES 

See INTERNAL COMBUSTION ENGINES 
GAUSS QUADRATURES 

See QUADRATURES 
GELS 

Energy and Technology Review, January 1991, 16:16114 (R:US) 

Fluid diversion and sweep improvement with chemical gels in oil 
recovery processes: Annual report, May 1, 1989—April 30, 
1990. 16:16119 (R:US) 

GENE RECOMBINATION PROTEINS 

Repair of UV damaged DNA. genes and proteins of yeast and 
human: Progress report, November 1. 1990—April 15, 1991, 
16:18598 (R:US) 

GENERAL RELATIVITY THEORY 

See aiso RELATIVITY THEORY 

Gravitational effects of liaht scalar particles. 16:19206 (R:DE) 
GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (RADIOISOTOPE) 

See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GENETIC MAPPING 

The human genome project. 16:18607 (R:US) 
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GENITALS (FEMALE) 


GENITALS (FEMALE) 
See FEMALE GENITALS 
GEOCHEMISTRY 
Nuclear-physic methods of analysis in geochemical investiga- 
tions. 16:17816 (RA:SU:In Russian) 
GEOLOGIC FAULTS 
Cooperative New Madrid seismic network. 16:17050 (RA:US) 
GEOLOGIC FORMATIONS 

Mineralogy of the Rustler Formation in the WIPP-19 core, 
16:18937 (R:US) 

Organic geochemical and tectonic evolution of the midcontinent 
rift system: Organic geochemistry and micropaleontology: 
Progress report, September 15, 1990—September 14. 1991, 
Year 3. 16:18933 (R:US) 

GEOLOGIC FRACTURES 

See also GEOLOGIC FAULTS 

A study on the groundwater flow and hydrogeochemical interac- 
tion in fractured rock masses. 16:16282 (R:KR:in Korean) 

Channeling experiment. 16:16354 (R:SE) 

Hydrologic characterization of fractured rocks 
plinary methodology, 16:16291 (R:US) 

Prediction of inflow into the D-holes at the Stripa mine, 
16:16355 (R:SE) 

Site characterization and validation - measurement of flowrate, 
solute velocities and aperture variation in natural fractures as a 
function of normal and shear stress. stage 3, 16:16352 (R:SE) 

The channeling experiment - instrumentation and site prepara- 
tion, 16:16353 (R:SE) 

Water flow characteristics of rock fractures, 16:18578 (R:SE) 

GEOLOGIC TRAPS 

Mechanical properties and modeling of seal-forming lithologies: 
Technical progress report No. 1. September 15. 1990—March 
15. 1991. 16:16111 (R:US) 

GEOTHERMAL EXPLORATION 
Borehole radar for geothermal applications, 16:16578 (R:US) 
GEOTHERMAL FLUIDS 

Analysis of reinjection strategies for The Geysers. 16:16584 
(R:US) 

FEHMN 1.0: Finite element heat and mass transfer code, 
16:16286 (R:US) 

GEOTHERMAL POWER PLANTS 

Advanced binary geothermal power plants: Limits of perfor- 
mance. 16:16581 (R:US) 

Design and operation of a geopressurized-geothermal hybrid 
cycle power plant: Final report. Volume 2. 16:16580 (R;US) 

The design and construction of a hot dry rock pilot plant, 
16:16583 (R:US) 

GEOTHERMAL WELLS 

Environmental monitoring at designed geopressured- 
geothermal well sites. Louisiana and Texas: Quarterly status 
report. January-March. 1991. 16:16579 (R:US) 

Progress in The Lost Circulation Technology Development Pro- 
gram. 16:16587 (R:US) 

Three-dimensional, transient natural convection in inclined well- 
bores, 16:16577 (R:US) 

GERMAN DEMOCRATIC REPUBLIC 

See FEDERAL REPUBLIC OF GERMANY 
GERMAN FEDERAL REPUBLIC 

See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM IODIDES 

Thermodynamic properties of germanium tetraiodide. 16:17911 

(IA:SU:In Russian) 

GERMANY (DEMOCRATIC REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMANY (FEDERAL REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 

See MICROORGANISMS 
GEYSERS GEOTHERMAL FIELD 

Analysis of reinjection strategies tor The Geysers, 16:16584 
(R:US) 

GIANT CELLS 
See TUMOR CELLS 
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GIANT RESONANCE 

A density variational approach to nuclear giant resonances at 

zero and finite temperature, 16:19145 (R:FR) 
GLACIERS 

Scientific knowledge of global warming. 16:17180 (IA;JP:In 
Japanese} 

[Reduce uncertainty in projection of future sea-level change due 
to ice wastage]: Final report, 16:18545 (R:US) 

GLASS 

Effects of alpha and gamma radiation on glass reaction in an 
unsaturated environmént. 16:16211 (R:US) 

Glass matrix armor, 16:18075 (PA:US) 

Intertacial debonding in stainless steeVglass-ceramic seals. 
16:17555 (R:US) 

Mechanistic interpretation of glass reaction: 
model development. 16:16214 (R:US) 

Numerical simulations of the indentation of glass with implica- 
tions to ductile grinding. 16:17701 (R:US) 

GLASS MELTERS 
See CERAMIC MELTERS 
GLOBAL ASPECTS 

Feasibility study of new processes of methanol synthesis, 
16:16491 (R:JP:In Japanese) 

Preventive measures of global warming due to cars in the 
United States. 16:17427 (IA;JP) 

Survey of impacts of global enviornmental issues on the utiliza- 
tions of alternative energies for oil. 16:16130 (R;JP:in 
Japanese: 

GLOBAL RISK 
See GLOBAL ASPECTS 
HAZARDS 
GLOBAL WARMING 
See GREENHOUSE EFFECT 
GLUCOSE 

The metabolism of hydrogen by extremely thermophilic bacteria: 

Progress report, April 1988—June 1990, 16:16451 (R:US) 
GLUON MODEL 
Gluon extraction from charm and bottom production at 
LEP/LHC, 16:19023 (R;DE) 
GOBAR GAS 
See INTERMEDIATE BTU GAS 
METHANE 


Input to kinetic 


GOITER 
Nuclear diagnosis of thyroid diseases, 16:18656 (IA:SU:in Rus- 
sian) 
GOLD 
Electrocatalysts for oxygen electrodes: Final report, 16:17944 
(R:US) 
Epitaxy of metal atoms on metal surfaces: Deposition and diftu- 
sion, 16:17504 (R:US) 
Microassay neutron activation determination of noble metals with 
preconcentration in nickel matte, 16:17820 (RA:SU:In Russian) 
Quantification of atomic-scale grain boundary parameters by 
high resolution electron microscopy. 16:17442 (R:US) 
[Electrocatalytic study of ammonia synthesis and methane 
dimerization in high temperature solid electrolyte cells): 
Progress report, 16:16141 (R;US) 
GOLD 197 
Stability of excited nuclei in a dynamical simulation, 16:19100 
(R:FRi 
GOLD 197 TARGET 
Emission temperatures in 4°Ar+'®”Au reactions in the limiting 
fragmentation regime, 16:19102 (R:DE) 
GOLGI APPARATUS 
See ORGANOIDS 
GRAD-SHAFRANOV EQUATION 
An analytic solution of high 6 equilibrium in a large aspect ratio 
tokamak. 16:19268 (R;US) 
GRAFT POLYMERS 
Cellulose grafting: Past. present and future, 16:16473 (RA:US) 
The use of novel additives in radiation grafting. 16:17967 (IA;AU) 
GRAFTS 
The dosimetry of cobalt-60 +-ray total body irradiation before 
bone marrow transplantation, 16:19165 (R:CN:in Chinese) 





GRAIN ALCOHOL 
See ETHANOL 


GRAIN BOUNDARIES 
Grain boundary chemistry in Al-Cu metallizations as determined 
by analytical electron microscopy, 16:17561 (R;US) 
Textured growth processing of HTSC in the Y-Ba-Cu-O system, 
16:17582 (R;US) 
The structure and chemistry of grain boundaries in ceramic su- 
perconductors, 16:17585 (R;US) 


GRANITES 

Analysis of hydraulic connections between BMT and SCV ar- 
eas, 16:16350 (R;SE) 

Diffusion experiment of a radionuclide in granitic rock cores, 
16:16273 (R;JP;in Japanese) 

Site characterization and validation - single borehole hydraulic 
testing of 'C’ boreholes, simulated drift experiment and small 
scale hydraulic testing, stage 3, 16:16351 (R;SE) 


GRANULOCYTES 
See LEUKOCYTES 


GRAPHITE 
A tribological investigation of the graphite-to-diamond-like be- 
havior of amorphous carbon films ion-beam-deposited on 
ceramic substrates, 16:17580 (R;US) 
The effects of neutron irradiation on the structure of carbon- 
carbon composites, 16:19272 (R;US) 
GRAPHITE FIBERS 
See CARBON FIBERS 


GRAPHITE MODERATOR 
See GRAPHITE 


GRAVITATION 
Discrete anti-gravity, 16:19225 (R;US) 
Matrix models and 2D gravity, 16:19205 (R;FR) 
GRAVITATIONAL FIELDS 
Energy-momentum tensor of the gravitational field for materia! 
spheres, 16:19207 (R;SU) 


GREAT BRITAIN 
See UNITED KINGDOM 


GREENHOUSE EFFECT 

Global climate change: A discussion of major uncertainties, 
16:18423 (R;US) 

Global warming policies in the US and Canada, 16:18462 
(R;JP;in Japanese) 

Global warming: An overview, 16:18439 (RA;US) 

Greenhouse warming: Science vs. consensus, 
(RA;US) 

Hawaii hydrogen plan, 16:16449 (RA;US) 

Scientific knowledge of global warming, 16:17180 (IA;JP;In 
Japanese) 

The science and politics of the greenhouse effect: Collision 
course?, 16:18440 (RA;US) 

Vulnerability of the US to future sea level rise, 16:18430 (R;US) 

[Reduce uncertainty in projection of future sea-level change due 
to ice wastage]: Final report, 16:18545 (R;US) 

GREENHOUSES 

Catalytic combustion of natural gas: Technological aspects: Ap- 
pendices, 16:16143 (R;NL;In Dutch) 

Studies on the greenhouse heating using an underground heat 
exchange system. 2nd Report.: Water content in the storage 
unit is controlled, 16:16542 (IA;JP;in Japanese) 

GRINDING 

Numerical simulations of the indentation of glass with implica- 

tions to ductile grinding, 16:17701 (R;US) 
GROUND MOTION 

Cooperative New Madrid seismic network, 16:17050 (RA;US) 

Plate motion and deformation: Report of the panel, 16:18940 
(R;US) 

GROUND SOURCE HEAT PUMPS 

Field tests and life time studies one-family house heat pumps 
1982-1989, 16:17273 (R;SE;In Swedish) 

Heat pump in the Aakeshov castle: Operating experience using 
chlorine free working fluid, 16:17272 (R;SE;in Swedish) 


16:18441 


GROUND WATER 
Monitoring 


GROUND SUBSIDENCE 
Environmental monitoring at designed geopressured- 
geothermal well sites, Louisiana and Texas: Quarterly status 
report, January—March, 1991, 16:16579 (R;US) 
GROUND WATER 
Chemical Reaction Kinetics 
Metal cation and anion adsorption on subsurface materials, 
16:18503 (RA;US) 
Redox modeling of arsenic in the presence of iron: Applications 
to equilibrium computer modeling, 16:16628 (RA;US) 
Chemical Reactions 
Abiotic transformations of some halogenated ethanes under 
conditions representative of the groundwater environment, 
16:18506 (RA;US) 
Compiled Data 
Organic and inorganic analyses of water samples from in-situ 
oil-shale retorting site near Rock Springs, Wyoming, 1989: 
Volume 2: Final report, 16:16151 (R;US) 


Contamination 

An evaluation of the chemical, radiological, and ecological con- 
ditions of West Lake on the Hanford site, 16:18573 (R;US) 

Effects of diverse organic contaminants on trichloroethylene 
degradation by methanotrophic bacteria and methane-utilizing 
consortia, 16:18542 (R;US) 

Field experimental studies of solute movement through an un- 
saturated loamy sand, 16:18514 (RA;US) 

Surface Water Interim Measures/Interim Remedial Action 
PlarvEnvironmental Assessment and Decision Document, 
South Walnut Creek Basin, Operable Unit No. 2: Volume 2, 
Appendices: Final, 16:18543 (R;US) 

Use of lysimeters to monitor a sanitary landfill, 16:18581 (R;US) 


Flow Models 

Description of the FASTCHEM code package with applications, 
16:16627 (RA;US) 

Field experimental studies of solute movement through an un- 
saturated loamy sand, 16:18514 (RA;US) 

Geohydrologic characterization of the Macrodispersion Experi- 
ment (MADE) site, 16:18560 (RA;US) 

Hydrologic transport and dispersion: An overview, 16:18559 
(RA;US) 

Legal and policy role in the use of transport and fate modeling, 
16:18552 (RA;US) 

Multiphase flow modeling by method of characteristics approxi- 
mations, 16:18553 (RA;US) 

Observed migration of a tracer plume at the MADE site, 
16:18550 (RA;US) 

Preliminary geohydrologic conceptual model of the Los 
Medanos region near the Waste Isolation Pilot Plant for the 
purpose of performance assessment, 16:16334 (R;US) 

Slightly miscible organic chemical migration in porous media: 
Present and future directions in modeling, 16:18554 (RA;US) 

The Borden field experiment: Transport and dispersion of trac- 
ers and organics, 16:18551 (RA;US) 

The transfer function model of solute movement through field 
soils, 16:18500 (RA;US) 


Fluid Flow 
Experiment designs offered for discussion preliminary to an 
LLNL field scale validation experiment in the Yucca Mountain 
Exploratory Shaft Facility, 16:16357 (R;US) 
FEHMN 1.0: Finite element heat and mass transfer code, 
16:16286 (R;US) 


Monitoring - 

Annual report for RCRA groundwater monitoring projects at 
Hanford Site facilities for 1990, 16:18549 (R;US) 

Annual report of 1990 groundwater, monitoring data for treat- 
ment, storage, or disposal facilities at the Y-12 plant: 
Groundwater surface elevations, 16:18584 (R;US) 

Borehole completion and seal testing for upper confined 
aquifier-monitoring wells in the 300-FF-5 operable unit, 
16:16397 (R;US) 

Compilation of data to estimate groundwater migration potential 
for constituents in active liquid discharges at the Hanford Site, 
16:18572 (R;US) 
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GROUND WATER 
Monitoring 


Evaluation of a multiport groundwater monitoring system, 
16:16382 (R;US) 

Groundwater monitoring at the Waste Isolation Pilot Plant, 
16:16230 (R;US) 

Groundwater monitoring challenges on the Oak Ridge Reserva- 
tion, 16:18536 (R;US) 

Limited site investigation of Landfills 1 and 4, Fort Lewis, Wash- 
ington, 16:18571 (R;US) 

Nutrients, pesticides, surfactants, and trace metals in ground 
water from the Howe and Mud Lake areas upgradient from 
the Idaho National Engineering Laboratory, Idaho, 16:18546 
(R;US 

Pd of DOE's field screening technology development ac- 
tivities, 16:18532 (R;US) 

Release investigation report for underground storage tank 2338- 
U at Building 9720-13, Oak Ridge Y-12 plant, Oak Ridge, 
Tennessee, 16:16374 (R;US) 

Water quality in the vicinity of Fenton Hill, 1987 and 1988: 
Progress report, 16:18565 (R;US) 

Multiphase Flow 

Multiphase flow modeling by method of characteristics approxi- 
mations, 16:18553 (RA;US) 

Slightly miscible organic chemical migration in porous media: 
Present and future directions in modeling, 16:18554 (RA;US) 

Pollution Control 

Research and development for DOE environmental restoration 

and waste management, 16:18533 (R;US) 
Pollution Regulations 
Legal and policy role in the use of transport and fate modeling, 
16:18552 (RA;US) 
Quantitative Chemical Analysis 
In-situ spectrophotometric probe (PATENT), 16:17839 (PA;US) 
Radionuclide Migration 

Groundwater monitoring challenges on the Oak Ridge Reserva- 
tion, 16:18536 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 16:18477 (R;US) 

Hydrogeologic performance assessment analysis of the low- 
level radioactive waste disposal facility near Sheffield, Illinois, 
16:16307 (R;US) 

Isotopic discontinuities in ground water beneath Yucca Moun- 
tain, Nevada, 16:16233 (R;US) 

Natural radionuclides in groundwaters from J-13 well at the 
Nevada Test Site, 16:18575 (R;US) 

Use of graphical structures to quantify and propagate uncertain- 
ties in development of conceptual models, 16:16347 (R;US) 

Sampling 

Colloids and sampling groundwater to determine subsurface 
mobile loads, 16:18556 (RA;US) 

In situ reclamation of spills from underground storage tanks: 
New approaches for site characterization, project design, and 
evaluation of performance, 16:18510 (RA;US) 

Soil gas sampling techniques: Problems and benefits, 16:18501 
(RA;US) 

Separation Processes 
Organic contaminant separator, 16:18525 (PA;US) 
Tracer Techniques 

Observed migration of a tracer plume at the MADE site, 
16:18550 (RA;US) 

The Borden field experiment: Transport and dispersion of trac- 
ers and organics, 16:18551 (RA;US) 

Turbidity 

Colloids and sampling groundwater to determine subsurface 

mobile loads, 16:18556 (RA;US) 
Water Pollution 

Abiotic transformations of some halogenated ethanes under 
conditions representative of the groundwater environment, 
16:18506 (RA;US) 

Biodegradation of PCBs, 16:18508 (RA;US) 

Biostimulation of methanotrophic bacteria to transform halo- 
genated alkenes for aquifer restoration, 16:18557 (RA;US) 

Colloids and sampling groundwater to determine subsurface 
mobile loads, 16:18556 (RA;US) 
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Composition and migration of coal tar-derived organic com- 
pounds in a sandy aquifer, 16:18507 (RA;US) 

Effects of residual hydrocarbons on contaminant sorption, 
16:18505 (RA;US) 

Field and laboratory evaluation of the use of nitrate to remove 
BTX from a fuel spill, 16:18509 (RA;US) 

High-resolution electromagnetic (EM) imaging of subsurface 
contaminant plumes, 16:18555 (RA;US) 

In situ reclamation of spills from underground storage tanks: 
New approaches for site characterization, project design, and 
evaluation of performance, 16:18510 (RA;US) 

Metal cation and anion adsorption on subsurface materials, 
16:18503 (RA;US) 

Microbial degradation of coal-tar derived organic compounds at 
a town-gas site, 16:18511 (RA;US) 

Modeling geochemical processes attenuating inorganic contam- 
inant transport in the subsurface region: Adsorption on 
amorphous iron oxide, 16:18504 (RA;US) 

Molecular approaches for the analysis and recovery of 
biodegradative microbial populations, 16:18512 (RA;US) 

Redox modeling of arsenic in the presence of iron: Applications 
to equilibrium computer modeling, 16:16628 (RA;US) 

Soil gas sampling techniques: Problems and benefits, 16:18501 
(RA;US) 

Solubility and sorption of organic contaminants in complex mix- 
tures: Implications on contaminant release and mobilization 
at waste disposal sites, 16:16629 (RA;US) 

Water Quality 

Annual report of 1990 groundwater monitoring data for 
treatment, storage, or disposal facilities at the Y-12 plant: Re- 
porting and statistical evaluation of the subsequent year (fifth) 
data, 16:18585 (R;US) 

Composition and migration of coal tar-derived organic com- 
pounds in a sandy aquifer, 16:18507 (RA;US) 

Description of the FASTCHEM code package with applications, 
16:16627 (RA;US) 

Groundwater quality assessment for the Chestnut Ridge secu- 
rity pits hazardous-waste disposal at the Y-12 Plant, 1990, 
16:18582 (R;US) 

Water Reclamation 

Organic and inorganic analyses of water samples from in-situ 
oil-shale retorting site near Rock Springs, Wyoming, 1989: 
Volume 2: Final report, 16:16151 (R;US) 

Remediation cleanup options for the Hoe Creek UCG site, 
16:16088 (R;US) 

Water Treatment 

Biostimulation of methanotrophic bacteria to transform halo- 
genated alkenes for aquifer restoration, 16:18557 (RA;US) 

Microbial degradation of coal-tar derived organic compounds at 
a town-gas site, 16:18511 (RA;US) 

Molecular approaches for the analysis and recovery of 
biodegradative microbial populations, 16:18512 (RA;US) 

GROUND-WATER RESERVES 
See AQUIFERS 
GUANIDINES 
Spherical nitroguanidine process, 16:18403 (PA;US) 
GUARDS 
See SECURITY PERSONNEL 
GULF OF MEXICO 

Mechanical properties and modeling of seal-forming lithologies: 
Technical progress report No. 1, September 15, 1990—March 
15, 1991, 16:16111 (R;US) 

GYPSUM 

Extension of the possibilities for disposal of the flue gas desulfu- 
rization (FGD) gypsum by the development of a process for 
the production of FGD gypsum. Final report, 16:17863 
(1;DE;In German) 


H 


HAAG-ARAKI FIELD THEORY 
See ALGEBRAIC FIELD THEORY 





HADRON REACTIONS 
See also MESON REACTIONS 
Deep inelastic nuclear reactions and some aspects of quantum 
chromodynamics, 16:19070 (R;SU) 
HADRONIC PARTICLE DECAY 
Recent results from ALEPH, 16:19011 (R;FR) 
HADRONS 
Cumulative effect in multiple production processes on nuclei, 
16:19034 (R;SU;In Russian) 
Do differential cross sections of hadron production give evi- 
dence of the dynamic stochasticity?, 16:19031 (R;SU) 
On production of large diffraction masses in high-energy nu- 
cleon collisions, 16:19029 (R;SU;In Russian) 
HALDEN HEAVY BOILING WATER REACTOR 
See HBWR REACTOR 
HALITE 
Changes in rock salt permeability due to nearby excavation, 
16:16345 (R;US) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
FREONS 
Abiotic transformations of some halogenated ethanes under 
conditions representative of the groundwater environment, 
16:18506 (RA;US) 
Biostimulation of methanotrophic bacteria to transform halo- 
genated alkenes for aquifer restoration, 16:18557 (RA;US) 
Polarographic and voltammetric investigations of some envi- 
ronmentally relevant fluorochloro-derivatives of primary 
hydrocarbons, 16:17831 (R;DE;in German) 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD PRODUCTION REACTORS 
incident relating to abnormally short period in H startup of Octo- 
ber 3, 1954, 16:16952 (R;US) 
HANFORD RESERVATION 
Baseline Ecology 
Status of birds at the Hanford Site in southeastern Washington, 
16:18530 (R;US) 
Environmental Impacts 
Environmental monitoring and surveillance on the Hanford Site, 
Washington, 16:18576 (R;US) 
Ground Water 
Borehole completion and seal testing for upper confined 
aquifier-monitoring wells in the 300-FF-5 operable unit, 
16:16397 (R;US) 
Evaluation of a multiport groundwater monitoring system, 
16:16382 (R;US) 
Occupational Safety 
Evaluation of M-101 ‘Managing Occupational Safety in DOE’ 
courses taught in Richland, Washington and Los Alamos, 
New Mexico, January-February 1991, 16:18928 (R;US) 
Quality Assurance 
Environmental Engineering, Technology, and Permitting Func- 
tion quality assurance program plan, 16:17189 (R;US) 
Radioactive Effluents 
A preliminary examination of audience-related communications 
issues for the Hanford Environmental Dose Reconstruction 
Project, 16:18478 (R;US) 
Hanford Environmental Dose Reconstruction Project: Monthly 
report, 16:18477 (R;US) 
Radioactive Waste Management 
Alternatives to land disposal of solid radioactive mixed wastes 
on the Hanford Site, 16:16241 (R;US) 
B Plant Secondary Containment Description and Analysis, 
16:16410 (R;US) 
Complex concentrate pretreatment: FY 1986 progress report, 
16:16318 (R;US) 
Draft Environmental Assessment of 105-KE and 105-KW Basins 
fuel encapsulation and repackaging, 100-K Area, Hanford 
Site, Richland, Washington, 16:16376 (R;US) 


HAZARDOUS MATERIALS 
Federal Republic Of Germany 


Grouted waste leach tests: Pursuit of mechanisms and data for 

long-term performance assessment, 16:16383 (R;US) 
Remedial Action 

Report on geological surveys in the 300-FF-1 operable unit, 

16:16398 (R:US) 
Site Characterization 

Characterization of the Hanford Site and environs, 16:16938 
(R;US) 

Hanford Site National Environmental Policy Act (NEPA) charac- 
terization, 16:18526 (R;US) 

Report on geological surveys in the 300-FF-1 operable unit, 
16:16398 (R;US) 

Storage Facilities 

Airborne source-term modeling of past and future interim stor- 
age practices of Hanford Site waste treatment facilities using 
AIRSOURCE model, 16:16369 (R:US) 

B plan’WESF integrated annual safety appraisal: Fiscal Year 
1990, 16:16408 (R;US) 

Tank farm surveillance and waste status report for December 
1990, 16:16361 (R;US) 

Tank farm surveillance and waste status report for January 
1991, 16:16362 (R;US) 

Waste Management 

1990 Hanford Site annual waste reduction report, 16:16242 
(R;US) 

Airborne source-term modeling of past and future interim stor- 
age practices of Hanford Site waste treatment facilities using 
AIRSOURCE model, 16:16369 (R;US) 

Hanford high-activity waste tank safety issues, 16:16368 (R;US) 

Water Pollution 

An evaluation of the chemical, radiological, and ecological con- 
ditions of West Lake on the Hanford site, 16:18573 (R;US) 

Annual report for RCRA groundwater monitoring projects at 
Hanford Site facilities for 1990, 16:18549 (R;US) 

HAWAII 

Hawaii hydrogen plan, 16:16449 (RA;US) 

Hydrogen and methanol from biomass, 16:16455 (RA;US) 
HAZ 

See HEAT AFFECTED ZONE 


HAZARDOUS MATERIALS 
Biodegradation 
Molecular approaches for the analysis and recovery of 
biodegradative microbial populations, 16:18512 (RA;US) 
Cadmium 
Eftect of paper filter on elution test, 16:17318 (IA;JP;In Japanese) 
Relations of elution of heavy metals from combustion ash with 
amount of water in contact, 16:17409 (IA;JP;In Japanese) 
Study on elution of heavy metals from combustion ash of munic- 
ipal waste in column circulation test, 16:17410 (IA;JP;in 
Japanese) 
Study on elution of heavy metals from dust in shaking elution 
test, 16:17317 (IA;JP;in Japanese) 
Chromium 
Effect of paper filter on elution test, 16:17318 (IA;JP;In Japanese) 
Cocombustion 
Report on disposal of special hazardous waste in West Ger- 
many, 16:17408 (IA;JP;in Japanese) 
Copper 
Effect of paper filter on elution test, 16:17318 (IA;JP;in Japanese) 
Study on elution of heavy metals from dust in shaking elution 
test, 16:17317 (IA;JP;in Japanese) 
Emulsions 
Report on disposal of special hazardous waste in West Ger- 
many, 16:17408 (IA;JP;in Japanese) 
Environmental Transport 
Modeling geochemical processes attenuating inorganic contam- 
inant transport in the subsurface region: Adsorption on 
amorphous iron oxide, 16:18504 (RA;US) 
Federal Republic Of Germany 
Report on disposal of special hazardous waste in West Ger- 
many, 16:17408 (IA;JP;in Japanese) 
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HAZARDOUS MATERIALS 
Ground Disposal 


Ground Disposal 

Groundwater quality assessment for the Chestnut Ridge secu- 
rity pits hazardous-waste disposal at the Y-12 Plant, 1990, 
16:18582 (R;US) 

Modeling geochemical processes attenuating inorganic contam- 
inant transport in the subsurface region: Adsorption on 
amorphous iron oxide, 16:18504 (RA;US) 

lron 
Effect of paper filter on elution test, 16:17318 (IA;JP;In Japanese) 
Lead 

Effect of paper filter on elution test, 16:17318 (IA;JP;in Japanese) 

Relations of elution of heavy metals from combustion ash with 
amount of water in contact, 16:17409 (IA;JP;in Japanese) 

Study on elution of heavy metals from combustion ash of munic- 
ipal waste in column circulation test, 16:17410 (IA;JP;In 
Japanese) 

Study on elution of heavy metals from dust in shaking elution 
test, 16:17317 (IA;JP;ln Japanese) 

Manganese 

Effect of paper filter on elution test, 16:17318 (IA;JP;In Japanese) 

Relations of elution of heavy metals from combustion ash with 
amount of water in contact, 16:17409 (IA;JP;in Japanese) 

Study on elution of heavy metals from combustion ash of munic- 
ipal waste in column circulation test, 16:17410 (IA;JP;In 
Japanese) 

Study on elution of heavy metals from dust in shaking elution 
test, 16:17317 (IA;JP;in Japanese) 

Minimization 

1990 Hanford Site annual waste reduction report, 16:16242 

(R;US) 
Mixing Ratio 

Relations of elution of heavy metals from combustion ash with 

amount of water in contact, 16:17409 (IA;JP;In Japanese) 
Nickel 

Effect of paper filter on elution test, 16:17318 (IA;JP;ln Japanese) 

Study on elution of heavy metals from dust in shaking elution 
test, 16:17317 (IA;JP;in Japanese) 

Pollution Control 

LLNL Waste Minimization Program Plan: Revision 2, 16:16356 

(R;US) 
Rail Transport 

Hazardous materials emergencies in railyards: Preparedness 
guidance for railroads and adjacent communities, 16:17167 
(R;US) 

Regulations 

Guidance for federal facilities on release notification require- 

ments under CERCLA and SARA Title 3, 16:16268 (R;US) 
Retention Functions 

Relations of elution of heavy metals from combustion ash with 

amount of water in contact, 16:17409 (IA;JP;ln Japanese) 
Routing 

TRANSNET: A means of accessing hazardous materials trans- 

portation models and databases, 16:16203 (R;US) 
Sanitary Landfills 

Report on disposal of special hazardous waste in West Ger- 

many, 16:17408 (IA;JP;in Japanese) 
Solvent Extraction 

Relations of elution of heavy metals from combustion ash with 
amount of water in contact, 16:17409 (IA;JP;in Japanese) 

Study on elution of heavy metals from combustion ash of munic- 
ipal waste in column circulation test, 16:17410 (IA;JP;In 
Japanese) 

Storage 

Report on disposal of special hazardous waste in West Ger- 

many, 16:17408 (IA;JP;In Japanese) 
Underground Disposal 

The Herfa-Neurode hazardous waste repository in bedded salt 
as an operating model for safe mixed waste disposal, 
16:16250 (R;US) 

Waste Management 

A comprehensive approach to managing hazardous materials, 
16:16235 (R;US) 

Report on disposal of special hazardous waste in West Ger- 
many, 16:17408 (IA;JP;In Japanese) 
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Waste Processing 

Mixed waste treatment options for wastes generated at the 
Idaho National Engineering Laboratory, 16:16265 (R;US) 

Obtaining variances from the treatment standards of the RCRA 
Land Disposal Restrictions: | Environmental Guidance, 
16:16238 (R;US) 

Thermal treatment technology study and data base for Depart- 
ment of Energy mixed waste, 16:16284 (R;US) 

Waste Water 

Report on disposal of special hazardous waste in West Ger- 

many, 16:17408 (IA;JP;In Japanese) 
Zinc 

Effect of paper filter on elution test, 16:17318 (IA;JP;In Japanese) 

Relations of elution of heavy metals from combustion ash with 
amount of water in contact, 16:17409 (IA; JP;In Japanese) 

Study on elution of heavy metals from combustion ash of munic- 
ipal waste in column circulation test, 16:17410 (IA;JP;In 
Japanese) 

Study on elution of heavy metals from dust in shaking elution 
test, 16:17317 (IA;JP;ln Japanese) 

HAZARDOUS MATERIALS SPILLS 

Applicability of environmental laws to the remedial investigation 
and cleanup of a site at Naval Air Station Fallon, Nevada: 
HAZRAP: Navy remedial action investigation feasibility study 
(Activity Code 47017913C), 16:17186 (R;US) 

Study on formation of dioxins in and their discharge from 
medium-to-small waste incinerators. Part 2, 16:17385 
(IA;JP;In Japanese) 

Types of landfill structure and landfill waste, 16:17407 (IA;JP;In 
Japanese) 

HAZARDS 

See also HEALTH HAZARDS 

A qualitative study of laymens’ experiences of risk in connection 
with storage of nuclear waste, 16:17205 (R;SE;In Swedish) 

Study on risk assessment of hazardous substances contained 
in waste, 16:17391 (IA;JP;in Japanese) 

HBWR REACTOR 

In-pile test of the crud separator system in the HBWR: Develop- 
ment of the\crud separator system, (2), 16:16789 (R;JP) 

Out-of-pile. test of the crud separator system: Development of 
the crud separator system, (1), 16:16788 (R;JP) 

HCDA 
See REACTOR CORE DISRUPTION 
HD 8077 
See NICKEL BASE ALLOYS 
HDO 
See HEAVY WATER 
HEALTH HAZARDS 

Assessing human exposure to volatile organic compounds us- 
ing a multimedia transport and transformation model, 
16:18486 (R;US) 

HEALTH PHYSICS 
See RADIATION PROTECTION 
HEALTH PHYSICS RESEARCH REACTOR 
See HPRR REACTOR 
HEAT AFFECTED ZONE 

Investigation of the structural formation, toughness and strength 
of the heat affected zone by means of weld simulated speci- 
mens of 1% CrMoV steel. Final report, 16:17543 (R;DE) 

HEAT ENGINES 

See also INTERNAL COMBUSTION ENGINES 

DOE-OTM Tribology Program quarterly progress report, July— 
September 1990, 16:17420 (R;US) 

HEAT EXCHANGERS 

A study of parameters influencing metal wastage in fluidized 
bed combustors, 16:16095 (R;US) 

Use of pinch-technology in the design and calculation of heat ex- 
changer networks: Principal theory, 16:17339 (R;Fl;In Finnish) 

HEAT LOSSES 

Continued measurements of a 500 m® test heat storage facility 
(Denmark), 16:17151 (R;DK;In Danish) 

Heat leakage from cavity type solar receiver. 2nd report.: Influ- 
ence of aperture shape, 16:16569 (IA;JP;In Japanese) 





HEAT PIPES 
Demonstration of liquid metal/fabric heat pipes. 16:17664 (R:US) 
HEAT PUMPS 
See also AIR SOURCE HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
SOLAR-ASSISTED HEAT PUMPS 
WATER SOURCE HEAT PUMPS 

Leveling technique by thermal storage system. 
(RA:JP:in Japanese) 

Scroll inverter heat pump package. 16:17257 (RA:JP:in Japan- 
ese) 

Small gas engine heat pump for usé in cold region, 16:17258 
(RA;JP:In Japanese) 

Study on performance of heat pump cycle for hot tap water sup- 
ply.. Comparison with steam cycle in combined cycle, 
16:17244 (R:JP:In Japanese) 

HEAT STORAGE 

See also SENSIBLE HEAT STORAGE 

Continued measurements of a 500 m* test heat storage facility 
(Denmark), 16:17151 (R:DK:In Danish) 

Evaluation of pertoramnce for hybrid solar house N. Part 4, 
16:16546 (IA:JP:In Japanese) 

Large scale seasonal solar energy heating system.: Application 
to snow melting and air-conditioning systems for the airport 
16:16547 (IA:JP:in Japanese) 

Studies on the greenhouse heating using an underground heat 
exchange system. 2nd Report.: Water content in the storage 
unit is controlled, 16:16542 (IA:JP;in Japanese) 

Study on effect of underground heat storage tank system by 
property of soil. Part 4.: Method of storage and heat recovery 
anc the utilization of underground heat storage tank, 
16:17149 (IA:JP;in Japanese) 

Temperature stratification in test heat storage facility, 16:17150 
(R:DK;in Danish) 

Thermal energy storage technical progress report, April 1989— 
March 1990. 16:17153 (R:US) 

HEAT STORAGE DEVICES 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 

See also CONVECTION 

A phenomenological model of thermal-hydraulics of convective 
boiling during the quenching of hot rod bundles: Part 2. As- 
sessment of the mode! with steady-state and transient 
post-CHF |critical heat flux] data, 16:18051 (R;US) 

Computational model tor optimizing longitudinal fin heat transfer 
in laminar internal flows. 16:18053 (R;US) 

Effect of the grid system on heat transfer computations for high 
speed flows, 16:18985 (R:US) 

TOPAZ2D benchmark problems nonlinear materials, 16:18052 
(R;US) 

TOPAZ2D planetary boundary condition, 16:18948 (R;US) 

TOPAZ2D validation status report for December 1990, 16:19390 
(R:US) 

Thermal-hydraulic software development for nuclear waste 
transportation cask design and analysis, 16:16202 (R;US) 

Transient characteristics of the performance of corrugated plate 
type solar air collectors, 16:16570 (IA;JP;in Japanese) 

HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATER OIL 
See HEATING OILS 
HEATING 
See also AERODYNAMIC HEATING 
DISTRICT HEATING 
ELECTRIC HEATING 
PLASMA HEATING 
SPACE HEATING 
WATER HEATING 

Scroll inverter heat pump package, 16:17257 (RA;JP;In Japan- 

ese) 
HEATING OILS 
An overview of residential heating fuel quality, 16:16139 (R;US) 


16:17256 


HEAVY WATER COOLANT 


HEATING SYSTEMS 

See also SOLAR HEATING SYSTEMS 

Penetration of central heating boilers: Energy saving and envi- 
ronment friendly boilers in houses. 16:17250 (R:NL:in Dutch: 

HEAVY ION ACCELERATORS 
See also BROOKHAVEN RHIC 
CRACOW U-120 CYCLOTRON 
HILACS 
UNILAC 

Heavy particle medical accelerator at NIRS, 16:18823 (RA;JP:In 
Japanese) 

Physics issues in the design of a recirculating induction acceler- 
ator for heavy ion fusion, 16:19318 (R:US) 

Studies of the mirrortron ion accelerator concept and its applica- 
tion to heavy-ion drivers. 16:19313 (R:US) 

HEAVY ION LINEAR ACCELERATORS 
See HILACS 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CALCIUM 40 REACTIONS 
CARBON 12 REACTIONS 
LANTHANUM 139 REACTIONS 
NEON 22 REACTIONS 

Multitragmentation of 'S?Au versus heat, compression. rotation 
and geometrical perturbation, 16:19101 (R:FR) 

Orbiting: toward a unified model of nucleus-nucleus collision or 
excitation of nuclear molecular states in heavy ion collisions?. 
16:19078 (R:US) 

PI-P correlations and 4 measurements in relativistic heavy ion 
collisions, 16:18952 (R:FR) 

Spacetime nonlocality and retardation in relativistic heavy-ion 
collisions. 16:19142 (R:US) 

HEAVY IONS 

A simulation system for heavy ion treatment planning. 16:18825 
(RA:JP:In Japanese) 

Biological effects of heavy particles: Cell inactivation and LET 
as a basis of therapy, 16:18896 (RA:JP;in Japanese) 

Biophysical aspects of heavy ion beam, 16:18895 (RA;JP:in 
Japanese) 

Particle radiotherapy. 
(RA:JP;in Japanese) 

Physical aspects of heavy charged particle beams for radiother- 
apy, 16:18816 (RA:JP;In Japanese) 

Physical basis of heavy ion radiation therapy, 
(RA;JP:in Japanese) 

Proton and heavy charged particle radiotherapy, 16:18815 
(RA;JP:in Japanese) 

HEAVY MEDIA SEPARATION 
Development of wet-stirring type specific gravity difference sep- 
aration equipment, 16:17300 (IA:JP;In Japanese) 
HEAVY NUCLEI 

See also ASTATINE 211 
GOLD 197 
IRIDIUM 189 
LEAD 210 
POLONIUM 210 
RADIUM 226 
RADON 211 
RADON 222 
RHENIUM 185 
RHENIUM 186 

Optical potentials of composite particles and the classification of 
the spontaneous decay with an emission of heavy clusters, 
16:19140 (R:SU:In Russian) 

HEAVY OILS 
See PETROLEUM 
VISCOSITY 
HEAVY WATER 

A search for electrochemically induced cold nuclear fusion, 
16:19289 (IA:AU) 

Oz (A°Z,*->X3L_~) Herzberg | emission from irradiated H20 
and D20 ices, 16:17966 (IA;AU) 

HEAVY WATER COOLANT 

See HEAVY WATER 


neutrons for heavy ions, 16:18812 


16:18809 
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HEAVY WATER MODERATOR 


HEAVY WATER MODERATOR 

See HEAVY WATER 
HELAC 

See LINEAR ACCELERATORS 
HELIUM 

Differential cross sections for elastic and inelastic n=2 excitation 
of ground-state helium at 29.6 and 40.1 eV. 16:19116 (R:AU) 

HELIUM 3 

Fluctuation effects in phase segregation. 16:18004 (R:FR) 

Low-temperature flow visualization of thermally-convecting liq- 
uid helium. 16:17952 (R;US) 

Radiative capture in few-nucleon systems and exchange cur- 
rents: Invited paper for the 7th International symposium on 
capture gamma-ray spectroscopy and related topics, Asilo- 
mar. 15-19 October 1990. 16:19079 (R:NL) 

Two dimensional solid *He: a frustrated magnetic system, 
16:18003 (R:FR) 

HELIUM 3 TARGET 

Second-class currents and the muon neutrino rest mass in the 
muon capture processes by ®Li and *He nuclei, 16:19037 
(R;SU:in Russian) 

HELIUM 4 

Fluctuation effects in phase segregation, 16:18004 (R:FR) 

Low-temperature flow visualization of thermally-convecting liq- 
uid helium, 16:17952 (R;US) 

HELIUM 6 
Polarization effects of second-class currents in the direct and in- 
verse 6-decay of nuclei, 16:19141 (R:SU:In Russian) 
HELIUM METHOD 
See ISOTOPE DATING 
HELMHOLTZ INSTABILITY 

Two- and three-dimensional behavior of Rayleigh-Taylor and 

Kelvin-Heimholtz instabilities, 16:19263 (R;JP) 
HEMICELLULOSE 

Biogenesis and biodegradation of plant cell wall polymers. 
16:16466 (RA;US) 

Recent advances in 
16:16482 (RA:US) 

HERA STORAGE RING 

Development of the first triggering stage for the forward drift 
chambers of the ZEUS detector, 16:18290 (R:DE;In German) 

Length of calorimeters and effect of absorbers in front of 
calorimeters, 16:18296 (R;DE) 

HERBICIDES 

Environmental monitoring by immunoassay: Current and future 
trends, 16:17845 (R;US) 

Nutrients, pesticides. surfactants, and trace metals in ground 
water from the Howe and Mud Lake areas upgradient from 
the Idaho National Engineering Laboratory, Idaho, 16:18546 
(R;US) 

HETERODYNE RECEIVERS 

Quantum limited quasiparticle mixers at 100 GHz, 16:19204 

(R;US) 
HETEROGENEOUS CATALYSIS 

Microkinetics in catalysis research and catalyst design, 
16:17936 (RA:SE) 

Molecular surtace science and its application to heterogeneous 
catalysts and coatings. 16:17854 (RA;US) 

HETEROGENEOUS REACTOR CORES 

F.B.R. Core mock-up RAPSODIE - Il - numerical models, 

16:16793 (R;FR) 
HFIR REACTOR 

System transient response to loss of off-site power, 16:16949 

(R;US) 
HIGGS BOSONS 

Effect of inert material on ZZ mass resolution for H — ZZ — 
eeee, 16:19002 (R:US) 

Nonminimal tt models of composite Higgs bosons, 16:19041 
(R;US) 

HIGH ENERGY PHYSICS 

Jazelle: History, status and future plans, 16:18996 (R;US) 

Proceedings of the third meeting on physics at TeV energy 
scale, 16:19008 (R;JP) 


lignocellulosic-derived composites, 
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Proceedings of the workshop on intensity frontier physics, 
16:19007 (R:JP) 

Providing a computing environment for a high energy physics 
workshop. 16:18993 (R:US) 

[Studies of interactions between elementary particles and nu- 
clei]: Progress report. December 1. 1989-November 30. 
1990. 16:19000 (R:US) 

HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-LEVEL RADIOACTIVE WASTES 
Borosilicate Glass 

Density phenomena of an actinide-doped borosilicate waste 

glass. 16:16274 (R:JP:In Japanese) 
Corrosion 

Effect of ionizing radiation on the waste package environment, 

16:16213 (R:US) 
Corrosive Effects 

Effect of ionizing radiation on the waste package environment, 

16:16213 (R:US) 
Inventories 
Commercial spent nuclear fuel shipments in the United States, 
1964-1987, 16:16199 (R:US) 
Leaks 
Hanford high-activity waste tank safety issues, 16:16368 (R;US) 
Monitored Retrievable Storage 

The underground retrievable storage (URS) high-level waste 

management concept, 16:16360 (R:US) 
Packaging 

High-level nuclear waste research at the Center for Nuclear Waste 

Regulatory Analyses: A progress report, 16:16304 (RA;US) 
Radioactive Waste Disposal 

Analyses and field tests of the hydraulic performance of cement 
grout borehole seals, 16:16381 (R:US) 

Analysis of the hydraulic data from the MI fracture zone at the 
Grimsel Rock Laboratory. Switzerland. 16:16292 (R:US) 

Boring and lining horizontal emplacement holes. 16:16332 (R:US) 

Development and evaluation of a performance assessment 
methodology for analyzing the safety of a geologic repository 
for high-level radioactive waste, 16:16301 (RA:US) 

High-level nuclear waste research at the Center for Nuclear Waste 
Regulatory Analyses: A progress report. 16:16304 (RA;US) 

Hydrogeology research. 16:16379 (RA:US) 

Laboratory testing of cement grouting of fractures in weked tuff, 
16:16380 (R;US) 

Mass-transter analysis of waste packages containing defense 
waste processing facility glass as a waste form, 16:16385 
(R:US) 

Preciosure monitoring and performance confirmation at Yucca 
Mountain: Applicability of geophysical, geohydrological, and 
geochemical methods, 16:16290 (R:US) 

Problems related to spent fuel from nuclear power plants, 
16:16271 (IA;CS:In Czech) 

Reduction of Well-Test Data for Test Wel USW G-4, Yucca 
Mountain, NYE County, Nevada: Yucca Mountain Site Char- 
acterization Project, 16:16386 (R:US) 

Tensile strength testing of Topopah Spring tuff, 16:16387 (R;US) 

Transient diffusion of radionuclides from a cylindrical waste solid 
into fractured porous rock, 16:16289 (R;US) 

Use of graphical structures to quantify and propagate uncertain- 
ties in development of conceptual models, 16:16347 (R:US) 

Radioactive Waste Management 

Assuring data quality for use in waste management system 
trade-off studies, 16:16384 (R;US) 

NRC's HLW research program plant, 16:16300 (RA;US) 





Spent fuel storage process equipment development, 16:16279 

(R;KR;In Korean) 
Radioactive Waste Processing 

Development of partitioning method: Application of oxalic acid 
to denitration and extraction processes, 16:16272 (R;JP;In 
Japanese) 

Radioactive Waste Storage 
Hanford high-activity waste tank safety issues, 16:16368 (R;US) 
Radionuclide Migration 

Analyses and field tests of the hydraulic performance of cement 
grout borehole seals, 16:16381 (R;US) 

Analysis of the hydraulic data from the MI fracture zone at the 
Grimsel Rock Laboratory, Switzerland, 16:16292 (R;US) 

Development and evaluation of a performance assessment 
methodology for analyzing the safety of a geologic repository 
for high-level radioactive waste, 16:16301 (RA;US) 

Dissolution characteristics of mixed UO2 powders in J-13 water 
under saturated conditions, 16:16375 (R:US) 

High-level nuclear waste research at the Center for Nuclear Waste 
Regulatory Analyses: A progress report, 16:16304 (RA;US) 
Mass-transfer analysis of waste packages containing defense 
waste processing facility glass as a waste form, 16:16385 

(R;US) 

Preclosure monitoring and performance confirmation at Yucca 
Mountain: Applicability of geophysical, geohydrological, and 
geochemical methods, 16:16290 (R;US) 

Transient diftusion of radionuclides from a cylindrical waste solid 
into fractured porous rock, 16:16289 (R;US) 

Transport of gaseous C-14 from a repository in unsaturated 
rock, 16:16297 (R;US) 

Sol-Gel Process 

Fabrication and characterization of ceramic for final disposal 

products by sol-gel process, 16:16276 (R;DE;in German) 
Solidification 

Evaluation of plutonium migration in artificial barrier (compacted 
bentonite) using leaching data of fully radioactive waste glass: 
Comparison with leaching model and limited solubility model, 
16:16317 (R;JP;In Japanese) 

Transport 

Shipping encapsulated CS-137 sources as special and normal 
form, 16:16206 (R;US) 

The States Training and Education Program (STEP): A success 
story of Department of Energy (DOE) interacting with other 
state and federal agencies, 16:16232 (R;US) 

Underground Disposal 

A sensitivity study of the thermomechanical far-field model of 
Yucca Mountain: Yucca Mountain Site Characterization 
Project, 16:16330 (R;US) 

Approaches for the validation of models used for performance 
assessment of high-level nuclear waste repositories, 
16:16305 (R;US) 

C-14 release and transport from a nuclear waste repository in 
an unsaturated medium, 16:16293 (R;US) 

Calculation of heat capacities for tuffaceous units from the un- 
saturated zone at Yucca Mountain, Nevada: Yucca Mountain 
Site Characterization Project (Yucca Mountain Project), 
16:16331 (R;US) 

Comparison of two risk assessment methodologies for high- 
level waste disposal in unsaturated media, 16:16335 (R;US) 
Equations for predicting release rates for waste packages in un- 

saturated tuff, 16:16295 (R;US) 

Evaluations of Yucca Mountain survey findings about the atti- 
tudes, opinions, and evaluations of nuclear waste disposal 
and Yucca Mountain, Nevada, 16:16309 (R;US) 

Experiment designs offered for discussion preliminary to an 
LLNL field scale validation experiment in the Yucca Mountain 
Exploratory Shaft Facility, 16:16357 (R:US) 

Major sociocultural impacts of the Yucca Mountain high-level 
nuclear waste repository on nearby rural communities, 
16:16312 (R;US) 

Nuclear waste management: A comparative analysis of six 
counties, 16:16313 (R;US) 

Preliminary selection criteria for the Yucca Mountain Project 
waste package container material, 16:16358 (R;US) 


HORIZONTAL AXIS TURBINES 


Site characterization progress report: Yucca Mountain, Nevada, 
April 1, 1990-September 30, 1990, Number 3: Nuclear Waste 
Policy Act (Section 113), 16:16244 (R;US) 

Strontium isotopes in carbonate deposits at Crater Flat, 
Nevada, 16:16234 (R;US) 

Vitrification 

A statistical approach for identifying nuclear waste glass compo- 
sitions that will meet quality and processability requirements, 
16:16326 (R;US) 

Glass melter off-gas system pluggages: Cause, significance, 
and remediation, 16:16371 (R;US) 

West Valley Demonstration Project: Annual report to Congress, 
16:16372 (R;US) 

Waste Forms 

Fabrication and characterization of ceramic for final disposal 

products by sol-gel process, 16:16276 (R;DE;In German) 
Waste Transportation 
Thermal-hydraulic software development for nuclear waste 
transportation cask design and analysis, 16:16202 (R;US) 
HIGH-PURITY GE DETECTORS 
HP Ge planar detectors, 16:18329 (R;SU;in Russian) 
HIGH-TC SUPERCONDUCTORS 

1. All-union conference on diagnostics problems of HTSC- 
materials, 16:19199 (|;SU;In Russian) 

Critical current and flux pinning by crystal defects in mek- 
textured YBa>Cu30,, 16:17576 (R;US) 

Defects in decomposed YBazCu,4Og (124) superconductor after 
rapid annealing, 16:17574 (R;US) 

Diagnostic studies of YBapCu307_, laser ablation, 16:18117 
(R;US) 

Enhanced flux pinning by crystal defects in melt-textured 
YBa,Cu,0,, 16:17579 (R;US) 

In-situ monitoring of laser ablation of superconductors, 
16:17588 (R:US) 

Investigation of a hamiltonian with two sources of anisotropy: 
The dzyaloshinskii-moriya and single-size interactions, 
16:19203 (R;US) 

Magnetic relaxation, flux pinning and critical currents in super- 
conductors, 16:19201 (R:US) 

Method for producing low-resistivity electrical contacts for high- 
temperature superconducting ceramics, 16:18122 (PA;US) 

Present state of our research on silver sheathed REBa2Cu307 
superconductors, 16:17583 (R;FR) 

Textured growth processing of HTSC in the Y-Ba-Cu-O system, 
16:17582 (R:US) 

The structure and chemistry of grain boundaries in ceramic su- 
perconductors, 16:17585 (R;US) 

HIGHWAYS 
See ROADS 
HILACS 

3D simulations of axially confined heavy ion beams in round and 
square pipes, 16:19310 (R;US) 

A split coaxial RFQ for an ISOL post-accelerator, 16:18239 (R;JP) 

Heavy ion induction linacs for fusion, 16:19315 (R;US) 

HILBERT SPACE 
State space in BRST-quantization of gauge-invariant systems, 
16:19054 (R;SU;in Russian) 
HOG FUEL 
See WOOD WASTES 
HOISTING 

Implementation of lifting procedures to comply with US Depart- 

ment of Energy standards, 16:16205 (R;US) 
HOLMIUM 163 
The influence of the quadrupole pairing on the non-rotational 
states of deformed odd nuclei, 16:19137 (R;SU;In Russian) 
HORDEUM 
See BARLEY 
HORIZONTAL AXIS TURBINES 

Dynamics of a stall regulated horizontal axis wind turbine using 
a nonlinear time domain model (Risoe National Laboratory), 
16:16610 (RA:DK) 

Fast three-dimensional wind simulation and the prediction of 
stochastic blade loads, 16:16602 (R:NL) 


ERA Vol. 16, No. 7 741 





HORIZONTAL AXIS TURBINES 


Loads on a horizontal axis wind turbine operating in wake, 
16:16621 (R;DK) 
HOSPITALS 
Health Ministry Order 16/90, 16:16430 (I;PT;In Portuguese) 
HOT ATOM CHEMISTRY 

Saturation and nucleation in hot nuclear systems, 16:19123 

(R;FR) 
HOT LABS 

Annual report on operation, utilization and technical develop- 
ment of research reactors and hot laboratory: From April 1, 
1989 to March 31, 1990, 16:16941 (R;JP;In Japanese) 

HOT WATER 

Evaluation of perforamnce for hybrid solar house N. Part 4, 

16:16546 (IA;JP;ln Japanese) 
HOT-DRY-ROCK SYSTEMS 

Moving HDR technology toward commercialization, 16:16582 
(R;US) 

Recent progress in HDR reservoir engineering, 16:16585 (R:US) 

The design and construction of a hot dry rock pilot plant, 
16:16583 (R;US) 

HOUSEHOLDS 

Reduction of domestic water consumption and waste water 

draining, 16:17191 (1;DK;in Danish) 
HOUSES 

Economical system configuration of residential PV systems, 
16:16527 (IA;JP;In Japanese) 

Experiment of a living house depending on renewable energy by 
a solar-heat pump system, 16:16538 (IA;JP;In Japanese) 

Penetration of central heating boilers: Energy saving and envi- 
ronment friendly boilers in houses, 16:17250 (R;NL;In Dutch) 

Study on the thermal environment in the log cabin. Part 2.: Dis- 
cussion on the floor heating with steam and heat storage of 
earth, 16:16588 (IA;JP;in Japanese) 

Study on utilizing natural energy for indoor climate control using 
roof and attic space. Part 2.: Experimental analysis on the 
pertormance of test model for solar heat collection and cool- 
ing, 16:16545 (IA;JP;in Japanese) 

HPRR REACTOR 

Criticality analyses performed to support amendment of HFIR 

fresh fuel contianer, 16:18007 (R;US) 
HT-6B TOKAMAK 

Studies of fine structure of discharge region on HT-6B tokamak 

device, 16:19232 (R;CN) 
HTGR TYPE REACTORS 

See also HTTR REACTOR 

Airborne effluent control for HTGR fuel reprocessing plants, 
16:16181 (R;US) 

Contribution of earthquakes to the risk of a HTR-100 plant, 
16:16769 (RA;XA) 

Dynamic testing and qualification, 16:16780 (RA;XA) 

Fission product plateout and liftoff in the MHTGR primary sys- 
tem: A review, 16:16784 (R;US) 

HTGR Base Program: Quarterly progress report for the period 
ending May 31, 1972, 16:16764 (R;US) 

Improvements in thorium uranium separation in the Acid-Thorex 
process, 16:16182 (R;US) 

Rules for design of Alloy 617 nuclear components to very high 
temperatures, 16:16763 (R;US) 

Seismic analysis of the modular high temperature gas cooled 
reactor, 16:16774 (RA;XA) 

Seismic stability of VGM type high temperature gas cooled reac- 
tors, 16:16779 (RA;XA) 

The effect of water vapor in the reactor cavity in a MHTGR 
[Modular High Temperature Gas Cooled Reactor] on the radi- 
ation heat transfer, 16:16996 (R;US) 

HTO 
See HEAVY WATER 
TRITIUM COMPOUNDS 
HTTR REACTOR 

Sealing performance test for main flange of pressure vessel of 
Te test section in HENDEL, 16:16942 (R;JP;in Japanese) 

Seismic response analysis for HTTR core using the SONATINA- 
2V code, 16:16775 (RA;XA) 
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Seismic response of HTTR core bottom structures, 16:16776 
(RA;XA) 

Seismic scrammability of HTTR control rods, 16:16777 (RA;XA) 

Soil-structure interaction analysis of HTTR building by a finite el- 
ement model, 16:16772 (RA;XA) 

Soil-structure interaction analysis of HTTR building by a simpli- 
fied model, 16:16771 (RA;XA) 

Study on the seismic load against the HTTR building: Seismicity 
and wave propagation features of the HTTR site, 16:16770 
(RA;XA) 

Vectorization of nuclear codes 90-1: SONATINA-2V HTTR ver- 
sion, TRIDOSE, VIENUS, SCRYU, 16:19360 (R;JP;In 
Japanese) 

HUGENHOLTZ-PINES THEORY 

See HYDROGEN 

HUMAN CELLS 
See ANIMAL CELLS 
HUMAN FACTORS 

Human performance information management system: Inven- 
tory, evaluation and assessment of NRC data sources, 
16:17112 (RA;US) 

HUMAN INTRUSION 
Ten Thousand Years of Solitude?: On inadvertent Intrusion into 
the Waste Isolation Pilot Project Repository, 16:16285 (R;US) 
HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
MINORITY GROUPS 

A preliminary examination of audience-related communications 
issues for the Hanford Environmental Dose Reconstruction 
Project, 16:18478 (R;US) 

Evaluation of thyroid radioactivity measurement data from Han- 
ford workers, 1944-1946, 16:18904 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 16:18477 (R;US) 

Policy on stable iodine prophylaxis following nuclear reactor ac- 
cidents (1989), 16:18872 (1;AU) 

HUMANS 

See HUMAN POPULATIONS 
HUNGARIAN PAKS-1 REACTOR 

See PAKS-1 REACTOR 
HUNGARIAN PAKS-2 REACTOR 

See PAKS-2 REACTOR 
HYBRID ELECTRIC-POWERED VEHICLES 

Three scenarios for electric and hybrid vehicle commercializa- 
tion, 16:17423 (R;US) 

HYBRID SYSTEMS 
Examination of an energy dependence house applying a hydrid 
collectorfor heat and electricity, 16:16528 (IA;JP;In Japanese) 
HYDRATATION 
See HYDRATION 
HYDRATED ELECTRONS 
See HYDRATION 
HYDRATES 

Research into the conditioning of synthesis gases through the 

formation of gas hydrates, 16:16057 (R;DE;In German) 
HYDRATION 
Experimental study on heat of hydration of ash collected by 
electric precipitator, 16:17397 (IA;JP;in Japanese) 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULICS 

A phenomenological model of thermal-hydraulics of convective 
boiling during the quenching of hot rod bundles: Part 2, As- 
sessment of the model with steady-state and transient 
post-CHF [critical heat flux] data, 16:18051 (R;US) 

Study for thermal mixing of coolant in core bottom structure of 
HTTR, 2: Without mixing promoter, 16:16944 (R;JP;in Japan- 
ese) 

HYDRIDES 
See also BORON HYDRIDES 
IRON HYDRIDES 
TITANIUM HYDRIDES 

The effect of working process on hydrogenate orientation of Zr-4 

alloy tube, 16:17452 (R;CN;In Chinese) 





HYDROCARBONS 

See also ALKANES 
ALKENES 
ANTHRACENE 
BENZENE 
NAPHTHALENE 
PHENANTHRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
STYRENE 
TOLUENE 
XYLENES 

Effects of residual hydrocarbons on contaminant sorption, 
16:18505 (RA;US) 

Electrochemical reduction of carbone dioxide at surface modi- 
fied copper electrodes, 16:17941 (IA;JP:in Japanese) 

Environmental report for calendar year 1989, 16:18528 (R:US) 

Release Investigation Report for Underground Storage Tank 
2305-U at Building 9998, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, 16:18531 (R:US) 

Release investigation report for underground storage tank 2338- 
U at Building 9720-13, Oak Ridge Y-12 plant, Oak Ridge, 
Tennessee, 16:16374 (R:US) 

Techno-economic assessment of VOC-emission reduction 
methods, 16:17338 (R:Fl:In Finnish) 


HYDROCRACKING 
Hydrocracking catalysts and selectivities, 16:16129 (RA;SE) 


HYDROCYCLONES 
See CYCLONE SEPARATORS 


HYDRODYNAMICS 

See also MAGNETOHYDRODYNAMICS 

Study of thermohydraulic processes in the PGV-250 vertical 
steam generator for WWER-1000 units, 16:16669 (IA:CS;In 
Russian) 

Validation of the dynamic detailed configuration package (DDP) 
Code, 16:18987 (R:US) 

HYDROELECTRIC POWER 
[Mexican-USA Cooperation on renewable energy programs]: For- 
eign trip report, April 1, 1991—April 9, 1991, 16:16494 (R:US) 
HYDROELECTRIC POWER PLANTS 
See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
PUMPED STORAGE POWER PLANTS 

A fisheries evaluation of the Westside Ditch and Town Canal 
fish screening facilities, Spring 1990: Annual report, 1989, 
16:16500 (R:US) 

Biological manipulation of migration rate: The use of advanced 
photoperiod to accelerate smoltification in yearling chinook 
salmon: Annual report, 1989, 16:18591 (R;US) 

Electric plant cost and power production expenses 1989, 
16:16633 (R;US) 

Improving the assessment of instream flow needs for fish popu- 
lations, 16:16495 (R;US) 

Manufacturing sector carbon dioxide emissions in nine OECD 
countries 1973-87: A Divisia index decomposition to changes 
in fuel mix, emission coefficients, industry structure, energy 
intensities, and international structure, 16:18471 (R;US) 

Proposed rate increase — Jim Woodruff Project: Environmental 
assessment, 16:16496 (R:US) 

Review of mitigation methods for fish passage, instream flows, 
and water quality, 16:16498 (R;US) 

US Department of Energy reservior research activities Oak 
Ridge National Laboratory, 16:18541 (R;US) 

Velocity measurements at three fish screening facilities in the 
Yakima Basin, Washington: Annual report for the Summer 
1989, 16:16501 (R;US) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 

Reducing the stoichiometric excess of HF in the hydrofiuorina- 

tion of UO,, 16:16164 (R;CN;In Chinese) 
HYDROGEN 
Absorption Spectroscopy 

Spectroscopic measurement of H(1S) and Ho(v’’,J’’) in an H- 

ion source plasma, 16:18967 (R;US) 


HYDROGEN 
Quantitative Chemical Analysis 


Activation Energy 
Slow positron studies of hydrogen activation/passivation on 
SiO2/Si(100) interfaces, 16:19177 (R:US) 
Capture 
Radiative capture in few-nucleon systems and exchange cur- 
rents: Invited paper for the 7th International symposium on 
capture gamma-ray spectroscopy and related topics, Asilo- 
mar, 15-19 October 1990, 16:19079 (R:NL) 
Chemisorption 
Study on the output power degradation of solar cell, 16:16516 
(IA;JP;In Japanese) 
Combustion 
Contain analysis of hydrogen distribution and combustion in 
PWR dry containments, 16:16965 (R:US) 
Dynamic analysis of a postulated hydrogen burn in a waste stor- 
age tank, 16:16367 (R;US) 
Crystal Structure 
Study on the output power degradation of solar cell, 16:16516 
(IA;JP;In Japanese) 
Desorption 
Study on the output power degradation of solar cell, 16:16516 
(IA;JP;In Japanese) 
Ditterential Cross Sections 
Theoretical progress in electron-atom collisions, 16:18959 (R;AU) 
Emission 
The structural response of WIPP disposal room with internal gas 
generation, 16:16340 (R:US) 
Energy Conversion 
Optical and thermal energy discharge from tritiated solid hydro- 
gen, 16:19326 (R;US) 
Energy Storage 
Optical and thermal energy discharge from tritiated solid hydro- 
gen, 16:19326 (R;US) 
Gas Flow 
Contain analysis of hydrogen distribution and combustion in 
PWR dry containments, 16:16965 (R;US) 
Integral Cross Sections 
Radiative capture in few-nucleon systems and exchange cur- 
rents: Invited paper for the 7th International symposium on 
capture gamma-ray spectroscopy and related topics, Asilo- 
mar, 15-19 October 1990, 16:19079 (R;NL) 
Land Transport 
Liquid hydrogen manufacturing and distribution technology, 
16:16452 (RA:US) 
Space shuttle program, 16:16462 (RA:US) 
Maritime Transport 
Space shuttle program, 16:16462 (RA:US) 
Market 
Gaseous hydrogen markets and technologies, 16:16459 (RA;US) 
Mass Spectroscopy 
Mass spectrometric diagnostics of hydrogen in HTSC, 16:17766 
(IA;SU;In Russian) 
Metabolism 
The metabolism of hydrogen by extremely thermophilic bacteria: 
Progress report, April 1988—June 1990, 16:16451 (R;US) 
Mitigation 
Large-scale HDR-hydrogen mixing experiments - Test Group E 
11, 16:17046 (RA;US) 
Neutron Reactions 
Radiative capture in few-nucleon systems and exchange cur- 
rents: Invited paper for the 7th International symposium on 
capture gamma-ray spectroscopy and related topics, Asilo- 
mar, 15-19 October 1990, 16:19079 (R;NL) 
Photoionization 
New infrared photon absorption processes: Progress report, 
August 1, 1990—July 31, 1991, 16:18955 (R;US) 
Pressure Tubes 
Electron microscopical analyses of oxide in Zr-2.5 WT% Nb, 
16:16787 (RA;XA) 
Quantitative Chemical Analysis 
Mass spectrometric diagnostics of hydrogen in HTSC, 16:17766 
(IA;SU:in Russian) 
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HYDROGEN 
Recovery 


Recovery 
Treatment of hydrogen sulfide waste gas: Annual report for Fis- 
cal Year 1990, 16:17289 (R;US) 
Three-Body Problem 
Theoretical progress in electron-atom collisions, 16:18959 (R;AU) 
HYDROGEN 1 MINUS BEAMS 
A real-time longitudinal phase-space measurement technique 
for H~ beams, 16:18187 (R;US) 
Theoretical study of H~ stripping with a wiggler magnet, 
16:18251 (R:US) 
HYDROGEN 1 TARGET 
Multiplicity of charged particles in interactions of oxygen nuclei 
with hydrogen at 3.1xA GeV/c, 16:19080 (R;SU;In Russian) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN COMPOUNDS 
See also HYDRIDES 
HYDROGEN SULFIDES 
TRITIUM COMPOUNDS 
WATER 
Adsorption of ammonia on iron clusters, 16:17850 (R;US) 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS 
Chemoelectric films for hydrogen energy conversion, 16:17237 
(RA:US) 
Fuel cells for electric generation, 16:17236 (RA;US) 
HYDROGEN FUELS 
A perspective on electrolysis, 16:16453 (RA:US) 
Hawaii hydrogen plan, 16:16449 (RA;US) 
Hydrogen as a transportation energy vector. 16:17433 (RA;US) 
Hydrogen in NASA's future programs, 16:16463 (RA;US) 
Hydrogen industry and markets, 16:16460 (RA;US) 
National aero-space plane, 16:17432 (RA;US) 
Prospects for hydrogen, 16:16461 (RA:US) 
Space shuttle program, 16:16462 (RA;US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN 1 MINUS BEAMS 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION 
A perspective on electrolysis, 16:16453 (RA:US) 
Commercializing solar hydrogen production, 16:16457 (R;US) 
Fundamental study that produce hydrogen with solar enregy.: 
Property with simulated power source, 16:16450 (IA;JP;In 
Japanese) 
Gaseous hydrogen markets and technologies, 16:16459 (RA;US) 
Hydrogen and methanol from biomass. 16:16455 (RA:US) 
Hydrogen production by photoprocesses, 16:16454 (RA;US) 
Hydrogen safety, 16:16464 (RA;US) 
Liquid hydrogen manufacturing and distribution technology, 
16:16452 (RA:US) 
Renewable hydrogen, 16:16456 (RA;US) 
The metabolism of hydrogen by extremely thermophilic bacteria: 
Progress report, April 1988—June 1990, 16:16451 (R;US) 
HYDROGEN STORAGE 
Hydrogen safety, 16:16464 (RA;US) 
Hydrogen storage on superactivated carbon at refrigeration 
temperatures, 16:16458 (RA:US) 
Liquid hydrogen manufacturing and distribution technology, 
16:16452 (RA;US) 
HYDROGEN SULFIDES 
The structural response of WIPP disposal room with internal gas 
generation, 16:16340 (R;US) 
Treatment of hydrogen sulfide waste gas: Annual report for Fis- 
cal Year 1990, 16:17289 (R:US) 
HYDROGEN-BASED ECONOMY 
Hydrogen and the Green Wave, 16:16465 (RA:US) 
Prospects tor hydrogen, 16:16461 (RA;US) 
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HYDROGENATION 
Thick film effects in the oxidation and hydriding of zirconium al- 
loys, 16:17514 (RA:XA) 
HYDROTHERMAL CONVECTIVE SYSTEMS 
See HYDROTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS 
Analysis of reinjection strategies for The Geysers, 16:16584 
(R;US) 
HYDROXYL IONS 
See ANIONS 
HYLIFE CONVERTER 
HYLIFE-II inertial confinement: 
16:19316 (R:US) 
HYPERFRAGMENTS 
See HYPERNUCLE! 
HYPERNUCLE! 
Are super-hypernuclei found in cosmic rays?, 16:18943 (R;JP) 
HYPERONS 
Polarization and electromagnetic probes, 16:19112 (R;FR) 
HYPERSONIC FLOW 
Grid sensitivity in low Reynolds number hypersonic continuum 
flows, 16:18986 (R;US) 
HYPERTENSION 
Radioimmunoassay in evaluation of 8-blockators effect on hor- 
mona! spectra in patients with juvenile hypertension, 
16:18744 (IA;SU;In Russian) 
HYSTERESIS 
A differential equation approach to minor loops in the Jiles- 
Atherton hysteresis model, 16:19388 (R:US) 


Fusion power plant design, 


| CODES 
Integrated Reliability and Risk Analysis System (IRRAS), Ver- 
sion 2.5: Reference manual: Volume 1, 16:17121 (R;US) 
-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
IAEA 
Application of activation analysis in the environmental and life 
siences: a summary of relevant research programmes, ana- 
lytical quality control services and other activities supported 
by the international atomic energy agency, 16:17810 (RA;SU) 
IBR-1 
See IFR REACTOR 
ICE 
Mechanistic studies of the luminescence from electron-excited 
H20 ice, 16:17960 (IA;AU) 
Op, (A°L,*->X3ig~) Herzberg | emission from irradiated H20 
and D20 ices, 16:17966 (IA;AU) 
ICF DEVICES 
The next ICF facilities, 16:19320 (R;US) 
ICHTHY OPLANKTON 
Effects of hydroelectric turbine passage on fish early life stages, 
16:16497 (R;US) 
ICR HEATING 
Hamiltonian study of the response of a tokamak plasma to the 
ion cyclotron heating wave: minor heating and current gener- 
ation by the fast wave, 16:19243 (R;FR;In French) 
ICRP 
Activities of the ICRP Committee 2, 16:19173 (RA;JP;In Japan- 
ese) 
IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 
IDAHO NATIONAL ENGINEERING LABORATORY 
Audit of Testing Laboratory Support of the Environmental Sur- 
vey Program, 16:17175 (R;US) 
In Situ Vitrification preliminary hazards analysis, 16:16267 (R;US) 
In situ vitrification program treatability investigation progress re- 
port, 16:16266 (R;US) 
Mixed waste treatment options for wastes generated at the 
Idaho National Engineering Laboratory, 16:16265 (R;US) 
Nutrients, pesticides, surfactants, and trace metals in ground 
water from the Howe and Mud Lake areas upgradient from 





the Idaho National Engineering Laboratory, Idaho, 16:18546 
(R;US) 

Supplement analysis of transuranic waste characterization and 
repackaging activities at the Idaho National Engineering Lab- 
oratory in support of the Waste Isolation Pilot Plant test 
program, 16:16239 (R;US) 

IDENTIFICATION SYSTEMS 

Diffraction gratings used as identifying markers, 16:18380 
(PA;US) 

Support for the development of the personnel access-control 
and security-enhancement system (PASS): Final report, 
16:18038 (R;US) 

IFR REACTOR 

Advances by the Integral Fast Reactor Program, 16:16790 (R;US) 

DOE/NE robotics for advanced reactors: Bimonthly progress re- 
port, February—March 1991, 16:16794 (R;US) 

Pyrometallurgical processing of Integral Fast Reactor metal fu- 
els, 16:16176 (R;US) 

IGNITION (THERMONUCLEAR) 
See THERMONUCLEAR IGNITION 
IGNITION SYSTEMS 

Ignitor with stable 

16:18001 (PA;US) 
ILLINOIS 

See also CHICAGO 

A review of environmental conditions and performance of the 
commercial low-level radioactive waste disposal facility near 
Sheffield, Illinois, 16:16306 (R;US) 

Baseline air quality for northeastern Illinois, 16:18433 (RA;US) 

Economic impacts of acid rain legislation on Illinois and the mid- 
west, 16:18437 (RA;US) 

Hydrogeologic performance assessment analysis of the low- 
level radioactive waste disposal facility near Sheffield, Illinois, 
16:16307 (R;US) 

Relationships between PAN and Ozone at sites in Eastern North 
America, 16:18424 (R;US) 

Research on improved and enhanced oil recovery in Illinois 
through reservoir characterization: [Quarterly technical re- 
port], January 1 through March 28, 1991, 16:16117 (R;US) 

ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE PROCESSING 

Linear radiosity approximation using vertex 
16:19391 (R;US) 

Standardization of methods of data processing of radionuclide 
studies at SAORI-01, 16:18754 (IA;SU;In Russian) 

Texture segmentation by clustering of Gabor feature vectors, 
16:19392 (R;US) 

IMAGE SCANNERS 
Evaluation of storage phosphor technology, 16:18353 (R;US) 
IMINOUREA 
See GUANIDINES 
IMMUNE TOLERANCE 
See IMMUNITY 
IMMUNITY 

Blood indices and immunity state in patients with mammary 
gland neoplasms in case of radiation treatment with use of 
low sensitizing radiation doses, 16:18789 (IA;SU;In Russian) 

IMMUNOSUPPRESSION 
The dosimetry of cobalt-60 -y-ray total body irradiation before 
bone marrow transplantation, 16:19165 (R;CN;In Chinese) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPLANTS 
The use of high energy radiation processing of novel biomateri- 
als, 16:17981 (IA;AU) 
IMPORTS 
Monthly energy review, April 1991, 16:17214 (R;US) 
IN CORE INSTRUMENTS 

Effects of aging on calibration and response time of nuclear 
plant RTDs and pressure transmitters, 16:17036 (RA;US) 

The remote installation of instrumentation for on-line reactor 
monitoring, 16:16766 (IA;CS) 


low-energy thermite igniting system, 


radiosities, 


INCINERATORS 
Flue Gas 


IN PILE LOOPS 

In-pile loop OWL-2 and irradiation tests done with it, 16:16953 
(R;JP) 

IN-SERVICE INSPECTION 

Experience with WWER-440 reactor pressure vessel in-service 
inspections and evaluation of their results, 16:16710 (IA;CS) 

Heat and radiation resistant imagefiber development for inspec- 
tion of FBR "Monju” reactor vessel, 16:16795 (IA;CS) 

In-service inspection experience on pressurized water reactors 
using eddy current and acoustic emission methods, 16:16785 
(IA;CS) 

Proceedings of the IAEA Specialists’ Meeting on experience 
and further improvement of in-service inspection methods and 
programmes of NPPs with particular emphasis on on-line 
techniques, 16:16848 (/;CS) 

Reactor pressure vessel ultrasonic inspection - advanced 
focusing-technique employment, 16:18060 (IA;CS) 

Recent developments in France for ISI of PWR vessels, 
16:16711 (IA;CS) 

IN-SITU GASIFICATION 

Remediation cleanup options for the Hoe Creek UCG site, 

16:16088 (R;US) 
IN-SITU RETORTING 

Organic and inorganic analyses of water samples from in-situ 
oil-shale retorting site near Rock Springs, Wyoming, 1989: 
Volume 2: Final report, 16:16151 (R;US) 

INCIDENCE ANGLE 
Turbine which is used as a wind turbine and water-mill, 
16:16596 (IA;JP;in Japanese) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Baghouses 

Study on formation of dioxins in and their discharge from 
medium-to-small waste incinerators. Part 2, 16:17385 
(IA;JP;In Japanese) 

Boilers 

Analysis of properties of ask deposited in boiler tube of waste 

incinerator, 16:17381 (IA;JP;in Japanese) 
Combustion Control 

Automatic combustion control for waste incinerator based on 
auto-regressive model, 16:17372 (IA;JP;in Japanese) 

Study on formation of dioxins in and their discharge from 
medium-to-small waste incinerators. Part 2, 16:17385 
(IA;JP;In Japanese) 

Combustors 

Study on formation of dioxins in and their discharge form 
medium-to-small waste incinerators. Part 1, 16:17384 
(IA;JP;in Japanese) 

Study on gas mixing in combustion chamber of waste incinera- 
tor.: Visualization based on air flow model, 16:17388 (IA;JP;in 
Japanese) 

Emission 

Determination of on-stream destruction removal efficiency using 

Fourier transform infrared spectroscopy, 16:17704 (R;US) 
Fabric Filters 

Application of bag filter to removal of hydrogen chioride from 

flue gas, 16:17378 (IA;JP;In Japanese) 
Flue Gas 

Antibacterial substances in flue gas from municipal waste com- 
bustion, 16:17383 (IA;JP;in Japanese) 

Application of bag filter to removal of trace substances from flue 
gas discharged from incinerator, 16:17386 (IA;JP;in Japanese) 

Corrosion test for wet-type flue gas processing equipment in 
municipal! waste incinerator, 16:17382 (IA;JP;ln Japanese) 

Performance of integrated gas cooling chamber-incinerator, 
16:17377 (IA;JP;in Japanese) 

Precipitation of toxic, organic, and inorganic compounds of pure 
gases of a municipal incinerator with active carbon. Final re- 
port, 16:18458 (1;DE;in German) 

Removal of mercury from flue gas from municipal waste inciner- 
ator, 16:17379 (IA;JP;in Japanese) 
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INCINERATORS 
Flue Gas 


Smali-size equipment for processing of gas from municipal 
waste incinerator, 16:17376 (IA;JP;In Japanese) 

Study on effect of hydrogen chloride gas on behavior of mercury in 
flue gas from combustion pliant, 16:17380 (IA;JP;In Japanese) 

Fluidized Beds 

Antibacterial substances in flue gas from municipal waste com- 

bustion, 16:17383 (IA;JP;in Japanese) 
Hazardous Materials 

Application of bag filter to removal of trace substances from flue 

gas discharged from incinerator, 16:17386 (IA;JP;In Japanese) 
Hazardous Materials Spills 

Study on formation of dioxins in and their discharge form 
medium-to-small waste incinerators. Part 1, 16:17384 
(IA;JP;in Japanese) 

Study on formation of dioxins in and their discharge from 
medium-to-small waste incinerators. Part 2, 16:17385 
(IA;JP;In Japanese) 

Information Needs 

Status of activities of the International Expert Working Group on 
Municipal Solid Waste lncinerator Residues, November 1990, 
16:17415 (R;NL) 

Municipal Wastes 

Analysis of properties of ask deposited in boiler tube of waste 
incinerator, 16:17381 (IA;JP;In Japanese) 

Antibacterial substances in flue gas from municipal waste com- 
bustion, 16:17383 (IA;JP;In Japanese) 

Application of bag filter to removal of hydrogen chloride from 
flue gas, 16:17378 (IA;JP;ln Japanese) 

Application of bag filter to removal of trace substances from flue 
gas discharged from incinerator, 16:17386 (IA;JP;in Japanese) 

Automatic combustion control for waste incinerator based on 
auto-regressive model, 16:17372 (IA;JP;in Japanese) 

Corrosion test for wet-type flue gas processing equipment in 
municipal waste incinerator, 16:17382 (IA;JP;ln Japanese) 

Performance of integrated gas cooling chamber-incinerator, 
16:17377 (IA;JP;in Japanese) 

Removal of mercury from flue gas from municipal waste inciner- 
ator, 16:17379 (IA;JP;In Japanese) 

Small-size equipment for processing of gas from municipal 
waste incinerator, 16:17376 (IA;JP;in Japanese) 

Study on effect of hydrogen chloride gas on behavior of mercury in 
flue gas from combustion pliant, 16:17380 (IA;JP;in Japanese) 

Study on formation of dioxins in and their discharge form 
medium-to-small waste incinerators. Part 1, 16:17384 
(IA;JP;In Japanese) 

Study on formation of dioxins in and their discharge from 
medium-to-small waste incinerators. Part 2, 16:17385 
(IA;JP;in Japanese) 

Study on gas mixing in combustion chamber of waste incinera- 
tor.: Visualization based on air flow model, 16:17388 (IA;JP;In 
Japanese) 

Regression Analysis 

Automatic combustion control for waste incinerator based on 

auto-regressive model, 16:17372 (IA;JP;in Japanese) 
Residues 

Status of activities of the International Expert Working Group on 
Municipal Solid Waste Incinerator Residues, November 1990, 
16:17415 (R;NL) 

Spray Cooling 

Study on formation of dioxins in and their discharge form 
medium-to-small waste incinerators. Part 1, 16:17384 
(IA;JP;ln Japanese) 

Study on formation of dioxins in and their discharge from 
medium-to-small waste incinerators. Part 2, 16:17385 
(IA;JP;In Japanese) 

INCLINATION 

Studies of variable pitch and plural blade windmills, 16:16598 

(IA;JP;in Japanese) 
INCOMPRESSIBLE FLOW 

An efficient second-order projection method for viscous incom- 
pressible flow, 16:18991 (R;US) 

Three dimensional vortex methods for the analysis of wave 
propagation on vortex filaments, 16:18980 (R;US) 
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Vorticity intensification and transition to turbulence in a three- 

dimensional shear flow, 16:18992 (R;US) 
INCONEL 617 

Rules for design of Alloy 617 nuclear components to very high 

temperatures, 16:16763 (R;US) 
INCONEL 718 
Interfacial debonding in stainless steeVglass-ceramic seals, 
16:17555 (R;US) 
INCONEL ALLOYS 
See also ALLOY-NI73CR15FE7TI3 
ALLOY-NI76CR15FE8 

Environmentally assisted cracking in light water reactors, 

16:16637 (R;US) 
INDIAN POINT-3 REACTOR 

Report to Congress on abnormal occurrences: 

December 1990, 16:16401 (R;US) 
INDIUM 

Indium determination in ores and industrial wastes by plasma 
emission spectroscopy - DCP, 16:17729 (1A;BR;In Portuguese) 

Low-temperature heat capacity of high purity elements of the 2- 
5 groups of the Periodic system, 16:17503 (IA;SU;In Russian) 

The use of activation analysis in the hydrogeological studies 
with tracers, 16:17817 (RA;SU) 

INDIUM 111 

Radiation safety issues related to radiolabeled antibodies, 

16:18838 (R;US) 
INDIUM 113 

Exploitation parameters of modernized generator of radionu- 
clide '°™|n designed for applications in medical and industrial 
studies, 16:16435 (RA;PL;In Polish) 

INDIUM ANTIMONIDES 
Study of radiation defects by in-situ measurements of the Hall ef- 
fect in narrow-gap semiconductors, 16:17450 (R;FR;In French) 
INDIUM ARSENIDES 
Thin film alloys on semiconductor substrates, 16:17929 (R;US) 
INDIUM PHOSPHIDES 

Intertacial reactions between thin films of Co and InP(100), 
16:17928 (R;US) 

INDIUM SELENIDE SOLAR CELLS 

High #fficiency copper ternary thin film solar cells: Final subcon- 
tract report, March 1, 1987—July 31, 1990, 16:16523 (R;US) 

INDOOR AIR POLLUTION 
Airflow measurement techniques applied to radon mitigation 
problems, 16:17243 (R;US) 
INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUCTORS 
See SOLENOIDS 
INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
FEED MATERIALS PLANTS 
NATURAL GAS PROCESSING PLANTS 
PETROLEUM REFINERIES 
WASTE PROCESSING PLANTS 

Advances in industrial separations technologies, 16:17290 
(R;US) 

Estimates of emergency operating capacity in US manufactur- 
ing and nonmanufacturing industries: Volume 1, Concepts 
and methodology, 16:17164 (R;US) 

Estimates of emergency operating capacity in US manufacturing 
and nonmanufacturing industries: Volume 2, Summary reports 
for 4-digit SIC manufacturing industries, 16:17165 (R;US) 

Hydrologic characterization of the unconfined aquifer at the 
General Motors Harrison Division Plant, Tuscaloosa, A\l- 
abama, 16:17154 (R;US) 

The improvement of the energy economy of the industrial build- 
ings using modern control systems, 16:17265 (R;Fl;in Finnish) 

INDUSTRIAL RADIOGRAPHY 

See also NEUTRON RADIOGRAPHY 

Development of apparatus for industrial radiography, 16:18314 
(RA;PL;In Polish) 

MR-10 microtron for radiography, 16:18163 (RA;PL;In Polish) 
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New design of special devices for industrial radiography, 
16:18062 (RA;PL;In Polish) 

Radiographs and autoradiographs analysis using Densitron de- 
vice, 16:18063 (RA;PL;In Polish) 

Report to Congress on abnormal occurrences: 
December 1990, 16:16401 (R;US) 

INDUSTRIAL SECTOR 

See INDUSTRY 

INDUSTRIAL WASTES 
Automobiles 

Study on hazardous components and proper processing of dust 
from shredded waste automobiles and waste electrical appli- 
ances, 16:17319 (IA;JP;In Japanese) 

Biodegradation 

Method and system for enhancing microbial motility, 16:18843 

(PA;US) 
Comminution 
Fine pulverization of waste FRP and its application to cement 
material, 16:17296 (IA;JP;in Japanese) 
Detoxification 
Shedding a new light on hazardous waste, 16:17188 (R;US) 
Dusts 

Study on elution of heavy metals from dust in shaking elution 
test, 16:17317 (IA;JP;in Japanese) 

Study on hazardous components and proper processing of dust 
from shredded waste automobiles and waste electrical appli- 
ances, 16:17319 (IA;JP;in Japanese) 

Electric Appliances 

Study on hazardous components and proper processing of dust 
from shredded waste automobiles and waste electrical appli- 
ances, 16:17319 (IA;JP;in Japanese) 

Environmental Engineering 

Design concept of products serving for resources preservation 

and environmental protection, 16:17308 (IA;JP;in Japanese) 
Fibers 

Fine pulverization of waste FRP and its application to cement 

material, 16:17296 (IA;JP;in Japanese) 
Fisheries 

Outline of major issues associated with fishery waste, 16:17299 

(IA;JP;In Japanese) 


Outline of major issues associated with fishery waste, 16:17299 
(IA;JP;in Japanese) 
Legislation 
Present situation of and problems with disposal of industrial 
waste, 16:17293 (IA;JP;In Japanese) 
Management 
Problems concerning administrative procedures (permission 
and approval) for industrial waste disposal site, 16:17307 
(IA;JP;in Japanese) 


October-- 


Outline of major issues associated with fishery waste, 16:17299 
(IA;JP;In Japanese) 
Recovery 
Outline of major issues associated with fishery waste, 16:17299 
(IA;JP;In Japanese) 
Reinforced Plastics 
Fine pulverization of waste FRP and its application to cement 
material, 16:17296 (IA;JP;in Japanese) 
Sanitary Landfilis 
Wide-area waste disposal schemes, 16:17345 (IA;JP;in Japan- 
ese) 
Screens 
Outline of major issues associated with fishery waste, 16:17299 
(IA;JP;in Japanese) 
Separation Equipment 
Separation techniques for auto shredder residue, 16:17288 
(R;US) 
Separation Processes 
Proceedings of waste stream minimization and utilization inno- 
vative concepts—An experimental technology exchange: 
Volume 1, Mining and metals remediation, 16:17335 (R;US) 
Separation techniques for auto shredder residue, 16:17288 
(R;US) 


INFORMATION SYSTEMS 


Ships 
Outline of major issues associated with fishery waste, 16:17299 
(IA;JP;In Japanese) 
Solvent Extraction 
Effect of paper filter on elution test, 16:17318 (IA;JP;In Japanese) 
Surveys 
Application of licensed contractors’ customer lists to analysis of 
waste release from business establishments, 16:17310 
(IA;JP;In Japanese) 
Titanium Oxides 

Mixture of industrial waste oxidized titanium and reduced 
from electric furnace used as hydraulic material, 16:17297 
(IA;JP;in Japanese) 

Waste Disposal 

Present situation of and problems with disposal of industrial 
waste, 16:17293 (IA;JP;In Japanese) 

Wide-area waste disposal schemes, 16:17345 (IA;JP;in Japan- 
ese) 

Waste Management 

Present situation of and problems with disposal of industrial 
waste, 16:17293 (IA;JP;In Japanese) 

Wide-area waste disposal schemes, 16:17345 (IA;JP;in Japan- 
ese) 

Waste Processing 

Proceedings of waste stream minimization and utilization inno- 
vative concepts: An experimental technology exchange: 
Volume 2, General industrial, 16:17336 (R;US) 

Waste Retrieval 

Design concept of products serving for resources preservation 

and environmental protection, 16:17308 (IA;JP;in Japanese) 
Waste Transportation 
Survey of unit release of general waste, 16:17365 (IA;JP;in 
Japanese) 
INDUSTRY 

See also AUTOMOTIVE INDUSTRY 
ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 
WIND POWER INDUSTRY 

Catalyst design in theory and practice, 16:17935 (R;SE) 

Industrial processes, 16:17332 (R;FR) 

Sectoral electricity and fossil fuel demand in US manufacturing: 
Development of the Industrial Regional Activity and Energy 
Demand (INRAD) model, 16:17210 (R;US) 

Temporal varations and spatial distribution of emissions of 
volatile oranic and carbon monoxide in the state 
of Baden-Wuerttemberg, 16:18468 (R;DE;in German) 

INELASTIC SCATTERING 

See also DEEP INELASTIC SCATTERING 

Inelastic scattering of the “Ca on *°Ca at 50 MeV/nucleon. De- 
crease of the giant resonances and of the high energy excited 
states by the emission of light charged particles, 16:19089 
(R;FR;In French) 

INERTIAL CONFINEMENT FUSION DEVICES 

See ICF DEVICES 

INFLAMMATION 

Possibilities of electroroentgenography in diagnosis of inflam- 
matory of internal female genitals diseases, 16:18685 
(IA;SU;In Russian) 

INFLATIONARY UNIVERSE 
Inflation induced by wormhole, 16:18942 (R;JP) 
INFORMATION CENTERS 

Progress in informal information management: The Central 

Technical File, 16:19339 (R;US) 
INFORMATION RETRIEVAL 

A system for UNIX command retrieval using a multilayered neu- 

ral network, 16:19402 (R;US) 
INFORMATION SYSTEMS 

Application of geographic information system for emergency 
management, 16:16973 (R;US) 

Generalized product-test-data (PTD) model, 16:19401 (R;US) 
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INFORMATION SYSTEMS 


The electronic connection, 16:19400 (R;US) 
INJECTION (BEAMS) 
See BEAM INJECTION 
INJECTION FLUIDS 
See DISPLACEMENT FLUIDS 
INJURIES 
See also BONE FRACTURES 
BURNS 
Roentgenoradiological assessment of optimal recovery ways of 
cranio-cerebral injuries, 16:18721 (IA;SU;in Russian) 
INNER-SHELL IONIZATION 
An experimental and theoretical investigation of the valence or- 
bital momentum distributions and binding energy spectra of 
nitrogen, 16:19083 (R;AU) 
INORGANIC COMPOUNDS 
Thermodynamics of chemical compounds: Interinstitute collec- 
tion, 16:17910 (1;SU;In Russian) 
INSECTICIDES 
Environmental monitoring by immunoassay: Current and future 
trends, 16:17845 (R;US) 
Nutrients, pesticides, surfactants, and trace metals in ground 
water from the Howe and Mud Lake areas upgradient from 
the Idaho National Engineering Laboratory, Idaho, 16:18546 
(R;US) 
INSECTS 
Worldwide trend and future countermeasures against global 
warming, 16:17179 (IA;JP;In Japanese) 
INSPECTION 
See also IN-SERVICE INSPECTION 
Ukrasonic inspection of Magnox reactor pressure boundary and 
in-reactor components, 16:16722 (IA;CS) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRATED CIRCUITS 
VUV lithography, 16:18130 (PA;US) 
Wafer-level radiation testing for hardness assurance, 16:18138 
(R;US) 
INTERACTION RANGE 
Probing the short range behavior of nuclei with high P; photo- 
and electro-nuciear reactions, 16:19111 (R;FR) 
INTERFACES 
Energetics, bonding mechanism and electronic structure of 
metal/ceramic interfaces: Progress report, February 1, 1988— 
March 31, 1991, 16:17467 (R;US) 
INTERFEROMETERS 
A multipulsed dynamic moire 
16:18390 (PA;US) 
INTERMEDIATE BTU GAS 
Low-temperature catalytic gasification of wet industrial wastes: 
FY 1989-1990 interim report, 16:16472 (R;US) 
INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERMEDIATE VECTOR BOSONS 
See also W MINUS BOSONS 
W PLUS BOSONS 
Z NEUTRAL BOSONS 
Gauge bosons and heavy quarks: Proceedings of Summer In- 
stitute on Particle Physics, 16:18995 (R;US) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Complex concentrate pretreatment: FY 1986 progress report, 
16:16318 (R;US) 
in situ vitrification program treatability investigation progress re- 
port, 16:16266 (R;US) 
INTERMETALLIC COMPOUNDS 
Effect of boron addition on recrystallization and grain growth in 
NizAl polycrystals, 16:17462 (R;US) 
Effects of elastic anisotropy on mechanical behavior of inter- 
metallic compounds, 16:17460 (R;US) 
Nodule nucleation at and away from intermetallics, 16:17507 
(RA;XA) 
Synthesis of atomistic and continuum modelling of intermetallic 
alloys, 16:17458 (R;US) 


interferometer (PATENT), 
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[High-temperature ordered intermetallic alloys]: Foreign trip re- 
port, February 25—March 26, 1991, 16: 17544 (R;US) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 

Preparation of biliquid foam compositions: 
16:17431 (R;US) 

The Federal Methanol Fleet: A demonstration of methanol vehi- 
cle technology, 16:17430 (R;US) 

INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNAL MEDICINE 
See MEDICINE 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL COMMISSION RADIOLOGICAL PROTECTION 
See ICRP 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INVERSE SCATTERING PROBLEM 

Potential reconstruction from R-matrix resonance positions and 
reduced widths, 16:19214 (R;SU) 

lODATES 

Characterization and quantification of iodine species in surface 
waters by radioanalytical and mass spectrometric methods, 
16:17988 (1;DE;In German) 

IODIDES 
See also GERMANIUM IODIDES 
POTASSIUM IODIDES 
SILVER IODIDES 

Characterization and quantification of iodine species in surface 
waters by radioanalytical and mass spectrometric methods, 
16:17988 (1;DE;in German) 

Thermodynamics of dissociation and solvation of 1-1 elec- 
trolytes in a wide range of temperature in nonaqueous and 
mixed solvents, 16:17920 (IA;SU;In Russian) 

lODINE 

ACE Program Phase B: 
16:17084 (RA;US) 

The use of activation analysis in the hydrogeological studies 
with tracers, 16:17817 (RA;SU) 

IODINE 131 

Metabolism of elements in Japanese, 
Japanese) 

Radiation safety issues related to radiolabeled antibodies, 
16:18838 (R;US) 

IODINE ADDITIONS 

Determination of bromine and iodine intercalated into supercon- 
ducting compounds of the type Y-Ba-Cu-O, 16:17785 
(IA;SU;In Russian) 

IODINE IODIDES 

See IODINE 

IODINE ISOTOPES 

See also IODINE 131 

ACE Program Phase A: Containment filtration experiments, 
16:17083 (RA;US) 

ION BEAM FUSION REACTORS 

3D simulations of axially confined heavy ion beams in round and 
square pipes, 16:19310 (R;US) 

Characterization of the plasma-switch interaction in the LBL HIF 
ion source, 16:19314 (R;US) 

Fixed Field Alternating Gradient recirculator for heavy ion fu- 
sion, 16:19305 (R;US) 

ION BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ION CLUSTERS 
See \ON PAIRS 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
(ON DETECTION 

lon desorption from solid surfaces under slow (KeV) and fast 
(MeV) ion sputtering. Influence of the charge state and of the in- 
cidence angle on the input channel, 16:19185 (R;FR;In French) 


Final report, 


lodine behavior in containment, 


16:18900 (RA;JP;In 





ION EMISSION 
lon desorption from solid surfaces under slow (KeV) and fast 
(MeV) ion sputtering. Influence of the charge state and of the in- 
cidence angle on the input channel, 16:19185 (R;FR;In French) 
ION EXCHANGE MATERIALS 
Characteristics of 1kW all-vanadium redox flow battery, 
16:17155 (IA:JP;ln Japanese) 
ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 
ION IMPLANTATION 
Collision effects on ion beam induced crystallization of alu- 
minum nitride, 16:17594 (IA;JP) 
Development of a high current ion implanter, 16:18245 (R;KR;In 
Korean) 
ION PAIRS 
Cross-linking and modification of cytochrome c with redox- 
active metal complexes, 16:18600 (R;US) 
ION PROBES 
Development of a negative ion measurement probe and initial 
results of experiments, 16:19260 (R;JP;in Japanese) 
ION SOURCES 
Characterization of the plasma-switch interaction in the LBL HIF 
ion source, 16:19314 (R;US) 
Design aspects for a pulsed-mode, high-intensity, heavy nega- 
tive ion source, 16:18218 (R;US) 
Development of a large current H~ ion source, 16:19284 (IA;JP) 
lon source techniques for high-speed processing of material 
surtace by ion beams, 16:17474 (IA;JP) 
Pulse explosion ion beam source with one pulse regime supply for 
surface modification of materials, 16:18963 (R:SU;In Russian) 
Use of a selective laser ion source for short-lived holmium iso- 
tope production, 16:18257 (R;SU;In Russian) 
IONIC REACTIONS 
See IONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also LIQUID IONIZATION CHAMBERS 
Comparison of isotopic and non-isotopic methods of gases ioniza- 
tion in chromatographic detectors, 16:18321 (RA;PL;In Polish) 
IONOPHORESIS 
See ELECTROPHORESIS 
IONS 
See also ANIONS 
ARGON IONS 
BROMINE IONS 
CALCIUM IONS 
CHLORINE IONS 
HEAVY IONS 
MANGANESE IONS 
MULTICHARGED IONS 
NEON IONS 
SAMARIUM IONS 
URANIUM IONS 
[Experimental and computation studies of polar solvation]: 
Progress report, 16:17862 (R;US) 
IPNS-| SYNCHROTRON 
Recent experimence with IPNS moderators, 16:18196 (R;US) 
IRIDIUM 189 
Study and development of a spectrometer with Compton sup- 
pression and gamma _ coincidence counting, 16:18291 
(R;FR;In French) 
IRIDIUM ALLOYS 
Iridium alloy clad vent set manufacturing qualification studies: 
Draft, 16:17566 (R;US) 
IRIDIUM SILICIDES 
Energy transformations in organometallic complexes: Progress 
report for the period January 1, 1988—June 30, 1990, 
16:17948 (R;US) -« 
IRON 
Co, Mn and Fe determination from seawater by pre-concentration 
on kelate resin column and argon plasma emission spec- 
troscopy - DCP, 16:18561 (IA:BR:In Portuguese) 


IRON OXIDES 


Depth profiling of iron concentration in Fe-Ni structure with PIXE 
method, 16:17530 (R;SU) 

Energetics, bonding mechanism and electronic structure of 
metal/ceramic interfaces: Progress report, February 1, 1988- 
March 31, 1991, 16:17467 (R;US) 

Mixing of thin metallic layers under scanning electron beam ac- 
tion, 16:17500 (IA;SU;In Russian) 

Transport calculations of neutron transmission through steel us- 
ing ENDF/B-V, revised ENDF/B-V, and ENDF/B-V! iron 
evaluations, 16:19158 (R;US) 

Transport of heavy metals in process wastewaters: Final com- 
posite report, September 1, 1989-November 30, 1990, 
16:16075 (R;US) 

[Electrocatalytic study of ammonia synthesis and methane 
dimerization in high temperature solid electrolyte cells]: 
Progress report, 16:16141 (R;US) 

IRON 54 
Weak interactions and presupernova evolution, 16:18950 (R;US) 
IRON 56 TARGET 
Calculation of FE-56 reactions induced by high energy neutrons 
and protons, 16:19087 (IA;JP) 
IRON ADDITIONS 
See also ALLOY-ZR98SN-2 
ALLOY-ZR98SN-4 
Corrosion behaviour of Zr-Nb-Sn-Fe alloy, 16:17518 (RA;XA) 
IRON ALLOYS 
See also ALLOY-NI73CR15FE7TI3 
ALLOY-NI76CR15FE8 
IRON ADDITIONS 
IRON BASE ALLOYS 

A study of nuclear materials by neutron scattering, 16:17532 
(R:KR;In Korean) 

Environmental embrittlement of iron aluminides in moisture- 
containing atmospheres, 16:17459 (R;US) 

From electronic structure to alloy phase stability, 16:17563 (R;US) 

On nonmonotonous change in mechanical properties of foils un- 
der low dose ion irradiation, 16:17498 (IA;SU;in Russian) 

Synthesis of atomistic and continuum modelling of intermetallic 
alloys, 16:17458 (R;US) 

TEM in-situ straining of B2 compounds, 16:17461 (R;US) 

IRON BASE ALLOYS 
See also ALLOY-FE46NI33CR21 
STEELS 

Atomic level characterization of the morphology of phases in 
Chromindur magnetic alloys, 16:17457 (R;US) 

Chemical phase separation in binary iron-chromium alloys, 
16:17438 (R;US) 

Development of subsurface helium porosity, absorption and 
desomption of deuterium in He* and D2* irradiated Ni-C, Ni-C- 
Ti and Fe-C alloys during post-irradiation annealings, 
16:17486 (IA;SU:In Russian) 

The Hall-Petch relationship and mechanisms of fracture in B2 
compounds: Progress report, 16:17465 (R;US) 

IRON COMPOUNDS 
See also |RON HYDRIDES 
IRON HYDROXIDES 
IRON NITRATES 
IRON OXIDES 
IRON SILICATES 
IRON SULFIDES 
The role of electronic structure in the mechanical behavior of 
aluminides, 16:17464 (R;US) 
IRON HYDRIDES 
Adsorption of ammonia on iron clusters, 16:17850 (R;US) 
IRON HYDROXIDES 

Investigation of ferric colloidal dam in an augifer thermal energy 

storage system, 16:17148 (IA;JP;in Japanese) 
IRON NITRATES 

Use of a TMoxo microwave cavity at 2.45 GHz for aerosol and 

filament drying, 16:17665 (R;US) 
IRON OXIDES 

Modeling geochemical processes attenuating inorganic contam- 
inant transport in the subsurface region: Adsorption on 
amorphous iron oxide, 16:18504 (RA;US) 
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IRON SILICATES 


IRON SILICATES 

Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA:US) 

IRON SULFIDES 

See also PYRITE 

Sputtering of molecules from ZnS, CdS, and FeS2, 16:17440 
(R;US) 

IRRADIATION CAPSULES 

Design procedure of capsule with multistage heater control 
(named MUSTAC), 16:18067 (R;JP;in Japanese) 

High-speed tensile tests on the material for the capsule in the 
shock structural tests, 16:17528 (R;JP;ln Japanese) 

Static strain measurement tests for the capsule used in the 
shock structural tests, 16:18068 (R;JP;in Japanese) 

Thermal analysis of Boiling Water Capsule, 16:18069 (R;JP;In 
Japanese) 

IRRADIATION PLANTS 

Accelerators for the advanced radiation technology project, 
16:18228 (IA;JP) 

The construction of irradiated material examination facility: De- 
tail design and underground structure construction, 16:18021 
(R;KR;In Korean) 

ISCHEMIA 

Radionuclide ventriculography for evaluation of compensatory- 
adapted mechanisms in ischemia of the heart, 16:18730 
(IA;SU;In Russian) 

ISOAMYLASE 
See AMYLASE 
ISOBUTANE 
See 2-METHYLPROPANE 
ISOLATED LOCATIONS 
See REMOTE AREAS 
ISOTOPE ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE DATING 

Development and application of isotopic methods in engineering 
and technology: Measurement methods. Proceedings of the 
Polish symposium, 11-14 September 1985, Zakopane, 
16:18319 (R:PL;In Polish) 

Radio-carbon measurements in organic and atmospheric sam- 
ples, 16:17801 (RA;PL:In Polish) 

Techniques of tandem accelerator mass spectrometry and their 
applications to '*C measurements, 16:18160 (IA;JP) 

ISOTOPE PRODUCTION 

Activity and development directions of Reactors and lsotopes 
Production Center, 16:16434 (RA:PL:In Polish) 

Development and application of isotopic methods in engineering 
and technology: Isotope production and measurement meth- 
ods. Proceedings of the Polish symposium, 11-14 September 
1985, Zakopane, 16:16433 (R:PL;in Polish) 

Production technology of standard sources and radioactive so- 
lutions, 16:16436 (RA;PL:In Polish) 

Radioisotope production with combination of a cyclotron and an 
isotope separator, 16:17871 (IA;JP) 

ISOTOPE RATIO 
Innovations in light elements isotopic analysis, 
(RA;PL;In Polish) 
ISOTOPE SHIFT 
See SPECTRAL SHIFT 
ISOTOPES 
See also FISSION PRODUCTS 
IODINE ISOTOPES 
RADIOISOTOPES 
STABLE ISOTOPES 
Yields of radionuclides formed in the interaction of 3.65 AGeV 
12C-ions and protons with "**Pb, 16:19103 (R:SU) 
ISOTOPIC ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPIC COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
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ISOTOPIC SHIFT 
See SPECTRAL SHIFT 
ITALY 
Agreement on exchange of information on nuclear installations, 
16:16417 (I;IT;In Italian) 
ITER TOKAMAK 
ITER Council proceedings: June 1990 - December 1990 (interna- 
tional Thermonuclear Experimental Reactor.), 16:19288 (1;XA) 
ITER conceptual design activities final report, 16:19287 (1;XA) 
ITER diagnostics, 16:19255 (1;XA) 
Parameter study on Japanese proposal of ITER hydrogen iso- 
tope separation system, 16:19295 (R;JP) 
Twin loops for vertical control of highly elongated plasma, 
16:19254 (1;XA) 


J 


JAERI 
Health physics in JAERI No. 32: April 1, 1989 - March 31, 1990, 
16:19167 (R;JP;In Japanese) 
JAERI LINAC 
JAERI TANDEM, LINAC and V.D.G. annual report 1989: April 1, 
1989 - March 31, 1990, 16:18164 (R;JP) 
JAERI TANDEM ACCELERATOR 
JAERI TANDEM, LINAC and V.D.G. annual report 1989: April 1, 
1989 - March 31, 1990, 16:18164 (R;JP) 
JAPAN 
Countermeasures against global warming by Japanese automo- 
bile industry, 16:17283 (IA;JP;In Japanese) 
Countermeasuring technology against global warming in Japan, 
16:17181 (IA;JP;ln Japanese) 
Gradient materials research in Japan: 
16:17591 (R;US) 
Nuclear waste management: A comparative analysis of six 
counties, 16:16313 (R;US) 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN RESEARCH REACTOR-3 
See JRR-3 REACTOR 
JAPAN RESEARCH REACTOR-4 
See JRR-4 REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAPANESE ORGANIZATIONS 
See also JAERI 
[High-temperature ordered intermetallic alloys]: Foreign trip re- 
port, February 25—March 26, 1991, 16:17544 (R;US) 
JET ENGINE FUELS 
Applicability of environmental laws to the remedial investigation 
and cleanup of a site at Naval Air Station Fallon, Nevada: 
HAZRAP: Navy remedial action investigation feasibility study 
(Activity Code 47017913C), 16:17186 (R;US) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
Jet joint undertaking. Progress report 1989. Volume 1. Volume 
2, 16:19229 (R;FR) 
Theoretical and experimental study of the hybrid wave coupling 
in Tore Supra and Jet by multijunction antennas, 16:19242 
(R:FR:In French) 
JFER REACTOR 
See JOYO REACTOR 
JOB TRAINING 
See TRAINING 
JOINT VENTURES 
Investigation of the feasibility of joint production of decentralized 
wind energy systems for the People’s Republic of China, 
16:16594 (RA;DK) 
JOINTS 
See also PIPE JOINTS 
WELDED JOINTS 
Solar cell unified with building materials, 16:17239 (IA;JP;In 
Japanese) 


Foreign trip report, 





JOSEPHSON JUNCTIONS 
Low frequency noise in resonant Josephson soliton oscillators, 
16:18118 (R;US) 
JOYO REACTOR 
A review of the fast reactor programme in Japan, 16:16801 
(RA;XA) 
JPFR REACTOR 
See MONJU REACTOR 
JRR-3 REACTOR 
Annual report on operation, utilization and technical develop- 
ment of research reactors and hot laboratory: From April 1, 
1989 to March 31, 1990, 16:16941 (R;JP;In Japanese) 
JRR-4 REACTOR 
Annual report on operation, utilization and technical develop- 
ment of research reactors and hot laboratory: From April 1, 
1989 to March 31, 1990, 16:16941 (R;JP;In Japanese) 
JT-60 REACTORS 
See JT-60 TOKAMAK 
JT-60 TOKAMAK 
Analysis of antenna impedance matching and study of auto- 
matic matching on JT-60 ICRF heating system, 16:19292 
(R;JP;in Japanese) 
Analysis of operation and maintenance in JT-60, 16:19294 
(R;JP;in Japanese) 
JUICES 
See BEVERAGES 
JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 
JUVENILES 
Minthorn Springs Creek Summer Juvenile Release and Adult 
Collection Facility (operation, maintenance and evaluation of 
the Bonifer and Minthorn Springs Juvenile Release and Adult 
Collection Facilities): Annual report, 1989, 16:16502 (R;US) 


K 


K REACTOR 
Reactor incident status 1987 fourth quarter report: Deleted Ver- 
sion, 16:17133 (R;US) 
Record of Decision; Continued operation of K, L, and P Reactors, 
Savannah River Site, Aiken, South Carolina, 16:16971 (R;US) 
Study plan for conducting a section 316(a) demonstration: K- 
Reactor cooling tower, Savannah River Site, 16:16872 (R;US) 
K-25 PLANT 
See ORGDP 
KAERI 
Development of flow test technology for PWR fuel assembly, 
16:18022 (R;KR;In Korean) 
KALKAR POWER REACTOR 
See SNR REACTOR 
KALPAKKAM LMFBR REACTOR 
A review of the Indian fast reactor programme, 16:16799 (RA;XA) 
KAOLINITE 
Development of a molecular mechanics force field for clays: 1, 
Structure and ir spectrum of kaolinite, 16:17848 (R;US) 
Interactions of structurally modified surfactants with reservoir 
minerals: Calorimetric, spectroscopic and electrokinetic 
study: Final report, 16:16118 (R;US) 
KAON PLUS-PROTON INTERACTIONS 
Strange and nonstrange baryon production in x*p and K*p in- 
teractions at 250 GeV/c, 16:19003 (R;SU;in Russian) 
KAONS MINUS 
The diffractive production of a K~ x~ x* system on nuciei at 40 
GeV, 16:19071 (R;SU;In Russian) 
KAONS PLUS 
Experimental consequences of K*-meson localization in nuclei, 
16:19119 (R;SU;in Russian) 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KCB REACTOR 
See BORSSELE REACTOR 
KEK PHOTON FACTORY 
Photon factory accelerator status and activities, 16:18278 (IA;JP) 


KRYPTON 81 


KEK SYNCHROTRON 
Handling of high intensity proton beams at 12 GeV, 16:18229 
(IA;JP) 
KELVIN-HELMHOLTZ INSTABILITY 
See HELMHOLTZ INSTABILITY 
KERNFORSCHUNGSZENTRUM KARLSRUHE 

Karlsruhe Nuclear Research Center. Research and develop- 
ment program 1991. As of November 28, 1990, 16:19334 
(1;DE;In German) 

KETONES 

See also ACETONE 

Hydrogenation using hydrides and acid, 16:17931 (PA;US) 
KICKER MAGNETS 

Beam induced heating of ferrite magnets, 16:18212 (R;US) 

Design and simulation of fast pulsed kicker/bumper units for the 
positron accumulator ring at APS, 16:18199 (R;US) 

KICKSORTERS 

See PULSE ANALYZERS 
KIDNEY STONES 

See URINARY TRACT 
KIDNEYS 

Change in kidneys function in people with severe burns accord- 
ing to radionuclide examination, 16:18745 (IA;SU;In Russian) 

Computerized processing of radionuclide data in kidney function 
examination, 16:18742 (IA:SU;in Russian) 

Evaluation of the renal kinetic function, using MRI by 
gadolinium-DTPA, 16:18836 (RA;JP;in Japanese) 

Indirect radioisotope renangiography in kidney hemodynamic 
study in case of coral-like nephrolithiasis, 16:18743 (IA;SU;In 
Russian) 

Radionuclide assessment of kidneys function in case of vesi- 
coureteral reflux in children, 16:18765 (iA;SU;In Russian) 

Radionuclide diagnosis of retroperitoneal neoplasms in children, 
16:18737 (IA;SU;In Russian) 

Significance of ultrasound examination in combination with 
other methods of radiodiagnosis in case chronic pyelonephri- 
tis, 16:18784 (IA;SU;in Russian) 

Use of ellipsoidal reflectors to focus shock waves in water in 
lithotripsy, 16:18610 (R;US) 

KINEMATICS (PARTICLE) 
See PARTICLE KINEMATICS 
KINETIC EQUATIONS 

Fluid/kinetic hybrid moment description of plasmas via a 

Chapman-Enskog-like approach, 16:19270 (R;US) 
KININS 

Eftect of fast neutrons on blood kinin system in the experiment 

and clinic, 16:18884 (IA;SU;In Russian) 
KINK INSTABILITY 

Effects of current profiles on the kink-ballooning stability, 

16:19258 (R;JP;In Japanese) 
KLYSTRONS 

High-current relativistic klystron amplifier development for mi- 

crosecond pulse lengths, 16:18253 (R;US) 
KNK-2 REACTOR 

Status of fast breeder reactor development in the Federal Re- 
public of Germany, Belgium and The Netherlands, 16:16798 
(RA;XA) 

KOBAYASHi-MASKAWA MATRIX 
Heavy to light transitions in the heavy quark limit and the deter- 
mination of vertical strokeV,,vertical stroke, 16:19028 (R;DE) 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KOREA ADVANCED ENERGY RESEARCH INSTITUTE 
See KAERI 
KORI-2 REACTOR 

A study on the steam generator data base and the evaluation of 

chemical environment, 16:16755 (R;KR;In Korean) 
KRYPTON 

lon yields from strong optical field ionization experiments using 

100 femtosecond laser pulses, 16:18977 (R;US) 
KRYPTON 81 

Overview of DOE's field screening technology development ac- 

tivities, 16:18532 (R;US) 
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KS-150 REACTOR 


KS-150 REACTOR 
See -BOHUNICE A-1 REACTOR 
KUR REACTOR 
Summary report of activities under visiting research program in 
Research Reactor Institute, Kyoto University, second half of 
1989, 16:19338 (R;JP;in Japanese) 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


L 


L REACTOR 

Reactor incident status 1987 fourth quarter report: Deleted Ver- 
sion, 16:17133 (R;US) 

Record of Decision; Continued operation of K, L, and P Reactors, 
Savannah River Site, Aiken, South Carolina, 16:16971 (R;US) 

LA REINA REACTOR 
See RESEARCH REACTORS 
LA SALLE COUNTY-1 REACTOR 

integrated results of the level 1 PRA analysis for the LaSalle 
Plant, 16:17063 (RA;US) 

Integrated results of the level 3 PRA analysis for the LaSalle 
Plant, 16:17061 (RA;US) 

LA SALLE COUNTY-2 REACTOR 

Integrated results of the level 1 PRA analysis for the LaSalle 
Plant, 16:17063 (RA;US) 

Integrated results of the level 3 PRA analysis for the LaSalle 
Plant, 16:17061 (RA;US) 

LABYRINTH 
See AUDITORY ORGANS 
LAKES 

An evaluation of the chemical, radiological, and ecological con- 
ditions of West Lake on the Hanford site, 16:18573 (R;US) 

Comparison of MAGIC and Diatom paleolimnological model 
hindcasts of lakewater acidification in the Adirondack region 
of New York, 16:18569 (R;US) 

The Canadian response to the acid rain problem, 16:18438 
(RA;US) 

LAMBDA C PLUS BARYONS 

Polarization effects in heavy A decays, 16:19024 (R;DE) 
LAMBDA NEUTRAL 

See LAMBDA PARTICLES 
LAMBDA PARTICLES 

See also ANTILAMBDA PARTICLES 

Strange and nonstrange baryon production in «*p and K*p in- 
teractions at 250 GeV/c, 16:19003 (R;SU;in Russian) 

LAMPF LINAC 

Upgrade of LAMPF’s 750-keV, H* transport, 16:18249 (R;US) 
LAND FILLS 

See SANITARY LANDFILLS 
LAND RECLAMATION 

Example of construction for utilization of land created by waste 
disposal landfill, 16:17394 (IA;JP;in Japanese) 

Problems resulting from reclamation work in uranium industry 
areas in the GDR, 16:18521 (IA;CS;in Russian) 

Study on analysis of sources of turbidity caused by revetment 
work for land-reclamation waste disposal site, 16:17393 
(IA;JP;In Japanese) 

Study on highly concentrated inorganic salts in landfill site, 
16:17399 (IA;JP;In Japanese) 

LANDFILLS 
See SANITARY LANDFILLS 
LANL 

Evaluation of M-101 ‘Managing Occupational Safety in DOE’ 
courses taught in Richland, Washington and Los Alamos, 
New Mexico, January-February 1991, 16:18928 (R;US) 

Water quality in the vicinity of Fenton Hill, 1987 and 1988: 
Progress report, 16:18565 (R;US) 

LANTHANIDES 
See RARE EARTHS 
LANTHANUM 139 REACTIONS 

Sources and characteristics of complex fragments in La-induced 

reactions, 16:19144 (R;US) 
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LANTHANUM ALLOYS 
Monotectic lanthanide systems under 1g vector and yg vector 
conditions. Final report, 16:17471 (1;DE;in German) 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPOUNDS 

See also LANTHANUM OXIDES 

Comparison of different methods for determination of oxygen 
nonstoichiometry of HTSC, 16:17755 (IA;SU;In Russian) 

Determination of cationic composition of yttrium barium and lan- 
thanum strontium cuprites, 16:17783 (IA;SU;In Russian) 

Electrochemical characteristics and diagnostics of HTSC, 
16:17876 (IA;SU;In Russian) 

Structural study of HTSC (La,Sr)pCuOQ,, 16:17639 (IA;SU;In 
Russian) 

Synthesis, sintering and microstructure study of 
La; gSro.2CuO,4-ceramics, 16:17907 (IA;SU;In Russian) 

X-ray fluorescence analysis of high-temperature superconduc- 
tors, 16:17754 (IA;SU;In Russian) 

LANTHANUM OXIDES 

Determination of nonstoichiometric oxygen in high-temperature 
superconductors and other complex metal oxides, 16:17760 
(IA;SU;In Russian) 

Emanation thermal analysis in diagnostics of oxide supercon- 
ducting compounds, 16:17744 (IA;SU;In Russian) 

Mass spectrometric diagnostics of hydrogen in HTSC, 16:17766 
(IA;SU;in Russian) 

Oxidation degrees of the elements, oxygen content and super- 
conductivity in PrBagCu3O, and PryY;_,Baz_yLayCu302, 
16:17660 (IA;SU;In Russian) 

LAPLACE EQUATION 

Laplace's equation and the Dirichlet-Neumann map in multiply 

connected domains, 16:19355 (R;US) 
LARGE INTESTINE 

Clinical radiodiagnosis of functional and structural changes in 
large intestine in children with constipations and tactics of its 
treatment, 16:18667 (IA;SU;In Russian) 

Complex roentgenoangiographic examination of the intestines 
in megadolichocolon, 16:18695 (IA;SU;In Russian) 

LASER IMPLOSIONS 

Sub 100 psec x-ray gating cameras for ICF Imaging applica- 

tions, 16:19323 (R;US) 
LASER ISOTOPE SEPARATION 

Measurement of trace isotopes by photon burst mass spectrom- 

etry, 16:17833 (R;US) 
LASER MATERIALS 

Determination of SBS induced damage limits in large fused silica 

optics for intense, time varying laser pulses, 16:19317 (R;US) 
LASER RADIATION 

lonization induced frequency shifts in subpicosecond laser 
pulses, 16:18976 (R;US) 

Laser irradiation of blood, skin and bioactive spots as a protec- 
tor in radiation treatment of neoplasms of upper respiratory 
organs, 16:18790 (1A;SU;In Russian) 

Measurement of thermal plasma jet temperature and velocity by 
laser light lineshape analysis, 16:18956 (R;US) 

Radioimmunoassay in evaluation of efficiency of laser therapy 
of acute myocardial infarction, 16:18732 (IA;SU;In Russian) 

Uniform field laser illuminator for remote sensing, 16:18385 
(R;US) 

LASER TARGETS 
Introduction to the physics of ICF capsules, 16:19325 (R;US) 
Physics of ignition for ICF capsules, 16:19324 (R;US) 
LASER WELDING 

Method and device for controlling plume during laser welding, 

16:17548 (PA;US) 
LASER-PRODUCED PLASMA 

Analysis of time- and space-resolved Na-, Ne-, and F-like emis- 
sion from a laser-produced bromine plasma, 16:18973 (R;US) 

Effects of electric microfields on argon dielectronic satellite 
spectra in laser-produced plasmas, 16:18972 (R;US) 

lon yields from strong optical field ionization experiments using 
100 femtosecond laser pulses, 16:18977 (R;US) 





Laser-based diagnostics for condensation in laser-ablated cop- 
per plasmas, 16:18979 (R;US) 

Planar indirect-drive Rayleigh-Taylor experiments on Nova, 
16:19327 (R;US) 

Plasma x-ray focusing studies: Year end report for January 1, 
1990—September 30, 1990, 16:19303 (R;US) 

Production of cold highly-ionized plasmas by intense subpi- 
cosecond lasers, 16:18141 (R;US) 

Spectral diagnostics of laser-produced plasma _ from 
YBazCu307_, ceramics, 16:19256 (IA;SU;In Russian) 

LASERS 

See also FREE ELECTRON LASERS 
RING LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
Integrated injection-locked semiconductor diode laser, 16:18124 
(PA;US) 
Large aperture (80-cm diameter) phase plates for beam 
smoothing on Nova, 16:19312 (R;US) 
Uniform field laser illuminator for remote sensing, 16:18385 
(R;US) 

LATTICE DEFECTS 
See CRYSTAL DEFECTS 

LAUNCHING 
Multiple direction vibration fixture, 16:18076 (PA;US) 

LAWRENCE BERKELEY LABORATORY 
Environmental Research Program 

16:18470 (R;US) 
LAWRENCE LIVERMORE LABORATORY 
Energy and Technology Review, January 1991, 16:16114 (R;US) 
Installation of semiconductor crystal growth and processing facili- 
ties in the Building 166 addition at Lawrence Livermore National 
Laboratory: Environmental assessment, 16:18447 (R;US) 

LLNL Waste Minimization Program Plan: Revision 2, 16:16356 
(R;US) 

LAWS 

See also NATIONAL ENVIRONMENTAL POLICY ACT 
POLLUTION LAWS 
RESOURCE RECOVERY ACTS 
Definition and handling of sludge from construction works in ac- 
cordance with waste disposal and public cleaning law. 3.: 
Criticism on guidelines on disposal of waste construction ma- 
terial set up by Ministry of Health and Walfare, 16:17306 
(IA;JP;in Japanese) 

LEACHATES 

Determination of sulfur anions in spent oil shale leachates by 
ion chromatography, 16:16150 (R;US) 

Elemental distribution and mobility in fly ash: Long-term leach- 
ing studies, 16:18502 (RA;US) 

Isolation and identification of trace-element-containing solid 
phases, 16:16630 (RA;US) 

West Valley low-level radioactive waste site revisited: Microbio- 
logical analysis of leachates, 16:16215 (R;US) 

LEAD 
Baseline air quality for northeastern Illinois, 16:18433 (RA;US) 
Release Investigation Report for Underground Storage Tank 

2305-U at Building 9998, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, 16:18531 (R;US) 

Release investigation report for underground storage tank 2338- 
U at Building 9720-13, Oak Ridge Y-12 plant, Oak Ridge, 
Tennessee, 16:16374 (R;US) 

Surface chemistry of electrocatalysts: Annual report, July 1986— 
November 1987, 16:17942 (R;US) 

Surtace chemistry of electrocatalysts: Final report, [July 1986— 
August 1990], 16:17943 (R;US) 

Yields of radionuclides formed in the interaction of 3.65 AGeV 
12C-ions and protons with "*'Pb, 16:19103 (R;SU) 

LEAD 210 
Environmental impacts of uranium mining, 16:16378 (IA;CS;In 

Czech) 

LEAD COMPOUNDS 

See also LEAD OXIDES 
LEAD SELENIDES 


1989 annual report, 


LEUKOCYTES 


LEAD SULFIDES 
LEAD TELLURIDES 

Application of the flame photometry method to investigation of 
the composition of HTSC-materials on the basis of alkaline 
earth, rare earth, or heavy metal cuprates, 16:17787 
(IA;SU;In Russian) 

Energetics, bonding mechanism and electronic structure of 
metal/ceramic interfaces: Progress report, February 1, 1988— 
March 31, 1991, 16:17467 (R;US) 

LEAD METHOD 
See ISOTOPE DATING 
LEAD OXIDES 

A study on the development of high T. superconducting materi- 
als, 16:17662 (R;KR;In Korean) 

Influence of heat treatment conditions on phase composition 
and electric conductivity of high-temperature superconductors 
of the Biz_,Pb,SraCagCugOy (0.1<x<0.5) system, 16:17612 
(IA;SU;In Russian) 

Properties of the crystal phases of the Bi-Pb-Ca-Sr-Cu-O sys- 
tem, prepared by crucible-zone melting, 16:17629 (IA;SU;In 
Russian) 

Superconductivity in the BaCuO2,,-PbO system, 16:17874 
(IA;SU;In Russian) 

X-ray diffraction analysis of monocrystals of the Bi(Pb)-Sr-Ca- 
Cu-O and Nd-Ba-Cu-O systems, 16:17619 (IA;SU;in Russian) 

LEAD SELENIDES 

Study of radiation defects by in-situ measurements of the Hall ef- 

fect in narrow-gap semiconductors, 16:17450 (R;FR;In French) 
LEAD SULFIDES 

Preparation methods and parameters for the optimization of su- 
perconducting and mechanical properties of Chevrel phase 
wires, 16:17692 (R;DE;in German) 

LEAD TELLURIDES 

Study of radiation defects by in-situ measurements of the Hall ef- 

fect in narrow-gap semiconductors, 16:17450 (R;FR;In French) 
LEAD-ACID BATTERIES 

Research and development of advanced lead-acid batteries for 
electric vehicle propulsion: Annual report, May 2, 1989—May 
1, 1990, 16:17425 (R;US) 

LEAKAGE 
See LEAKS 
LEAKS 

Acoustic emission as a tool for monitoring nuclear reactor pres- 
sure vessels, 16:16719 (IA;CS) 

Study on leakage position detection in controlled final disposal 
site, 16:17392 (IA;JP;in Japanese) 

LECITHINS 
Artificial phospholipid bilayers and gamma irradiation. On the ra- 
dioprotective role of cysteamine, 16:18913 (RA;FR;In French) 

LEED 

See ELECTRON DIFFRACTION 
LEPTONS 

See also MUONS 

NEUTRINOS 

Nonperturbative behavior of quarks, 16:19004 (R;US) 

LET 


Dose average LET and cell lethality, 16:18901 (RA;JP;in Japan- 
ese) 
Health risks from exposure to tritium, 16:18914 (R;US) 
LEUCOCYTES 
See LEUKOCYTES 
LEUKEMIA 
Radioimmunoassay in studying interferon, prostaglandin E2 and 


cyclic nucleotides effect on activity of natural cell-killers in 
case of chronic lympholeukosis, 16:18738 (IA;SU;in Russian) 
LEUKOCYTES 

See also LYMPHOCYTES 

Blood indices and immunity state in patients with mammary 
gland neoplasms in case of radiation treatment with use of 
low sensitizing radiation doses, 16:18789 (IA;SU;In Russian) 

Nucleic acid content in leukocytes of oncologic patients in case 
of remote neutron therapy, 16:18792 (IA;SU;in Russian) 
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LEVEL INDICATORS 


a ———————— 


LEVEL INDICATORS 
Measurement and control of level height in nuclear power plant 
steam generators, 16:16841 (IA;CS;in Czech) 
LEVITATED TRAINS 
The potential role of maglev in short-haul airline operations, 
16:17282 (R;US) 
LICENSES 
SOR 90-190, 22 March 1990, AECB Cost Recovery Fees Regu- 
lations, 16:16814 (1;CA;in French, English) 
SOR 90-191, 22 March 1990 Atomic Energy Control 
Regulations-Amendment, 16:16813 (1;CA;In French, English) 
SOR 90-192, 22 March 1990 - Transport Packaging of Radioac- 
tive Materials Regulations, amendment, 16:16426 (I;CA;In 
French, English) 
SOR 90-193, 22 March 1990, Uranium and Thorium Mining 
Regulations, amendment, 16:16427 (1;CA;In French, English) 


LIFE (SERVICE) 
See SERVICE LIFE 
LIFETIME 

Computational-experimental method of monitoring residual ser- 
vice life for equipment operation under thermal cyclic loading 
conditions, 16:16712 (IA;CS) 

Economic consequences of extending the life of nuclear power 
plants, 16:16740 (IA;CS;in Slovak) 

LIGANDS 

Evaluation of various kinds of ligands as radiotracers for PET 
studies, 16:18853 (RA;JP;in Japanese) 

Macrocyclic ligands for uranium complexation: Progress report, 
16:17860 (R;US) 

LIGHT 
See VISIBLE RADIATION 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI! 
See also BERYLLIUM 12 
BORON 12 
CARBON 11 
CARBON 12 
CARBON 14 
DEUTERIUM 
FLUORINE 18 
FLUORINE 19 
HELIUM 3 
HELIUM 4 
HELIUM 6 
NITROGEN 12 
NITROGEN 13 
NITROGEN 14 
OXYGEN 17 
OXYGEN 18 
SILICON 30 
TRITIUM 

Few-baryon systems in the SU(2)-Skyrme model, 16:19131 
(R;SU) 

Second-class currents in the .~-capture by polarized light nu- 
clei, 16:19132 (R;SU) 

LIGHT SOURCES 

Multi-source solar simulator using single light source, 16:18381 
(PA;US) 

LIGHT TRANSMISSION 

The POWER codes for estimating reflected light into an off-axis 
optical fiber, 16:19226 (R;US) 

LIGHTING SYSTEMS 

Numerical anlysis on solar luminous/thermal performances of 

window systems, 16:17240 (IA;JP;in Japanese) 
LIGHTNING 

1990 Sandia rocket-triggered lightning field tests at Kennedy 
Space Center, Florida, 16:18077 (R;US) 

Characterization of vertical electric fields and associated volt- 
ages induced on an overhead power line from close artificially 
initiated lightning, 16:17143 (R;US) 

Voltages induced on a power distribution line by overhead cloud 
lightning, 16:17144 (R;US) 
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LIGNIN 
Biogenesis and biodegradation of plant cell wall polymers, 
16:16466 (RA;US) 
Lignin: Properties and materials, 16:16474 (RA;US) 
Recent advances in lignocellulosic-derived 
16:16482 (RA;US) 
LIGNITE 
Fundamental studies of water pretreatment of coal: First annual 
report, September 5, 1989—September 30, 1990, 16:16049 
(R;US) 
Low temperature swelling of Argonne Premium Coal Samples: 
Effect on pore structure, 16:16058 (R;US) 
Studies on coal devolatilization and char reactivity under PFBC 
conditions: Final report, 16:16097 (R;US) 
LIMESTONE 
Desulphurization by sorbent injection: Improvement of the effi- 
ciency of injection technique, 16:16085 (R;Fl;In Finnish) 
Slope and basinal carbonate deposition in the Nolichucky Shale 
(Upper Cambrian), east Tennessee: Effect of carbonate 
suppression by siliciclastic deposition on basin-margin mor- 
phology, 16:16237 (R;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also CEBAF ACCELERATOR 
HILACS 
JAERI LINAC 
LAMPF LINAC 
LINEAR COLLIDERS 
QUADRUPOLE LINACS 
STANFORD LINEAR COLLIDER 
UNILAC 
Beam dynamics studies in a low-frequency high-peak power 
laser-driven RF gun, 16:18216 (R;FR) 
Cavity shape and beam dynamics design for a linac for pions, 
16:18185 (R;US) 
Development plan of basic technology for a high intensity proton 
linear accelerator, 16:18157 (IA;JP) 
High average power switching for linear accelerators, 16:18264 
(R;US) 
High-power proton linac for transmuting the long-lived fission 
products in nuclear waste, 16:16287 (R;US) 
Longitudinal tune-up of the SSC drift-tube and coupled cavity 
linac sections, 16:18254 (R;US) 
Report of the design study on the proton linac of the Japanese 
Hadron Project, 2, 16:18165 (R;JP;in Japanese) 
Status of the Vivitron, 16:18151 (R;FR) 
The intense proton accelerator program, 16:18156 (IA;JP) 
Zero-degree injection line for PILAC, the proposed Los Alamos 
Pion Linac, 16:18248 (R;US) 
LINEAR COLLIDERS 
Attaining high luminosity in linear e*e~ colliders, 16:18192 (R;US) 
Optimizing a nonlinear collimation system for future linear collid- 
ers, 16:18194 (R;US) 
Proceedings of the first workshop on Japan Linear Collider 
(JLC), 16:18168 (R;JP) 
LINEAR ENERGY TRANSFER 
See LET 
LINERS 
Ultrasonic probes for testing the austenitic cladding of nuclear 
reactor pressure vessels during pre-service and in-service in- 
spections by means of the Reactortest TRC equipment, 
16:16721 (IA;CS) 
LINOTRONS 
See CYCLIC ACCELERATORS 
LIQUID COLUMN CHROMATOGRAPHY 
Instrumental development of novel detection methods for liquid 
chromatography and capillary electrophoresis, 16:17805 
(R;US 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID IONIZATION CHAMBERS 
Electron capture by acceptors in condensed krypton in field 
range of 0.1-10 kV/cm, 16:18323 (R;SU;In Russian) 


composites, 





LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 

A method of measuring a molten metal liquid poo! volume, 
16:18397 (PA;US) 

Sheathed thermocouples for continuous molten steel tempera- 
ture measurement during the ladle treatment process: Final 
report, 16:17322 (R;US) 

LIQUID PHASE METHANOL PROCESS 

Liquid phase methanol LaPorte PDU: Modification, operation, 
and support studies: Task 3.4, Adsorbent evaluation for re- 
moval of catalyst poisons from synthesis gas, 16:16052 (R:US) 

LIQUID SCINTILLATION DETECTORS 

Absolute measurement of the activity of the pure beta emitters 
by scintillation counter with liquid scintillator, 16:18316 
(RA:PL;In Polish) 

Detection system for coincidence methods of absolute mea- 
surements of radioactivity levels, 16:18318 (RA;PL:in Polish) 

Development and application of isotopic methods in engineering 
and technology: Isotope production and measurement meth- 
ods. Proceedings of the Polish symposium, 11-14 September 
1985, Zakopane, 16:16433 (R:PL;In Polish) 

Utilization of liquid scintillators technique for measurement of 
low activities of metals tracers, 16:17799 (RA;PL:in Polish) 

LIQUID WASTES 

See also WASTE WATER 

Advanced solvent extraction and ion-exchange processes for 
the treatment of low and medium level liquid waste, 16:16222 
(R;FR) 

Solubility and sorption of organic contaminants in complex mix- 
tures: Implications on contaminant release and mobilization 
at waste disposal sites, 16:16629 (RA;US) 

Technology of mine water treatment in uranium ore mining, 
16:16162 (IA:CS;In Russian) 

Waste minimization in the oil and gas exploration and produc- 
tion industry, 16:16135 (R;US) 

LIQUIDS 
See also COAL LIQUIDS 
LIQUID METALS 

Self-referencing remote optical probe (PATENT), 16:17838 
(PA;US) 

Sloshing response in a tank containing two liquids. 16:16177 
(R:US) 

LITHIUM 

Ex-situ and in-situ spectroscopic studies of the passive film on 

lithium in non-aqueous solvents: Final report, 16:17157 (R:US) 
LITHIUM 6 TARGET 

Second-class currents and the muon neutrino rest mass in the 
muon capture processes by ®Li and °He nuclei, 16:19037 
(R:SU;In Russian) 

LITHIUM 7 TARGET 

Capture rate of the ’Li(n, y)®Li reaction by prompt ~-ray detec- 

tion, 16:19084 (R;JP) 
LITHIUM ALLOYS 

The cryogenic mechanical properties of Vintage II! Al-Cu-Li-Zr 

alloy 2090-T81, 16:17536 (R:US) 
LITHIUM FLUORIDES 

Morphological studies of lithium fluoride surfaces, 16:17666 

(R;US) 
LIVER 

Complex approach to nuclear diagnosis of focus liver lesions 
16:18681 (IA:SU:In Russian) 

Simulation of radiohepatogram formation in order to determine 
information-valuable indices, 16:18748 (IA:SU:in Russian) 

LIVER CIRRHOSIS 

Role of radionuclide methods of examination in forecasting out- 
comes of virus cholestatic hepatitis, 16:18774 (IA:SU:In 
Russian) 

LMFBR TYPE REACTORS 
See also BN-1600 REACTOR 
BN-350 REACTOR 
BN-800 REACTOR 


LOSS OF COOLANT 


BELOYARSK-3 REACTOR 
EBR-2 REACTOR 

KALPAKKAM LMFBR REACTOR 
PHENIX REACTOR 

SNR REACTOR 

SUPER PHENIX REACTOR 

A review of fast reactor activities in Italy, 16:16800 (RA;XA) 

A review of the collaborative programme on the European fast 
reactor (EFR), 16:16805 (RA;XA) 

Investigation of vapor explosions with alumina droplets in 
sodium, 16:16994 (R:DE) 

Measuring-computer complex for correlation measurement of 
sodium coolant flow rate on the basis of the Ehlektronika D3- 
28 microcomputer, 16:16808 (R:SU:in Russian) 

Operator decision aid for breached fuel operation in liquid metal 
cooled nuclear reactors, 16:16873 (R:US) 

Review of activities of the Commission of the European Com- 
munities relating to fast reactors in 1989, 16:16806 (RA:XA) 

Status of liquid metal reactor development in the United States 
of America, 16:16804 (RA:XA) 

Status of national programmes on fast breeder reactors: 23. an- 
nual meeting. Vienna, 24-27 April 19S0, 16:16796 (R:XA) 

Status of the fast breeder reactor technology in China, 16:16807 
(RA;XA)} 

LOADING (REACTOR) 
See REACTOR FUELING 
LOAM 
Improvement of soft waste soil generated from shield tunneling 
works, 16:17294 (IA:JP:in Japanese) 
LOCA 
See LOSS OF COOLANT 
LOCAL GOVERNMENT 

Present situation of and problems with disposal! of industrial 
waste, 16:17293 (IA:JP:in Japanese) 

Wide-area disposal scheme in Hinode Town.: Hoping to estab- 
lish a model inland disposal site for wide-area disposal 
scheme, 16:17347 (IA:JP:in Japanese) 

LOCALIZATION (BIOLOGICAL) 
See BIOLOGICAL LOCALIZATION 
LOFT REACTOR 
Post-test-analysis and nodalization studies of OECD LOFT exper- 
iment LP-LB-1 with Relap5/Mod2 cy36-02, 16:17132 (R;CH) 
LOGIC (MATHEMATICS) 
See MATHEMATICAL LOGIC 
LONG WAVE RADIATION 

New long-wave irradiance measurement method eliminating in- 
terference of short-wave irradiance, 16:16506 (IA;JP:in 
Japanese) 

LONG-RANGE INTERACTIONS 
See INTERACTION RANGE 
LOOPS (COOLANT) 

See COOLANT LOOPS 
LOOPS (IN PILE) 

See IN PILE LOOPS 
LOOSE PARTS MONITORING 

MIGRE: an Expert System as an aid for loose part diagnosis 
and mechanical shocks interpretation in nuclear piant, 
16:16760 (RAFI) 

LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOS ANGELES 
The Los Angeles area 20-year air quality plan. 16:18435 (RA:US) 
LOSS OF COOLANT 

A phenomenological model of the thermal hydraulics of convec- 
tive boiling during the quenching of hot rod bundles: Part 1, 
Thermal hydraulics model. 16:16995 (R:US) 

A phenomenological mode! of therma!-hydraulics of convective 
boiling during the quenching of hot rod bundies: Part 2. As- 
sessment of the model with steady-state and transient 
post-CHF [critical heat flux] data. 16:18051 (R:US) 
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LOSS OF COOLANT 


Completion of thermal-hydraulic code development: TRAC- 
PF1/MOD2, RELAP5/MOD3, and TRAC-BF1/MOD1, 
16:17070 (RA;US) 

Overview of the CONTAIN severe accident containment analy- 
sis code, 16:17137 (R;US) 

ROSA-IV Large Scale Test Facility (LSTF) system description 
for second simulated fuel assembly, 16:16989 (R;JP) 

UPTF experiment - full-scale tests on countercurrent flow be- 
havior in PWR downcomer, 16:17073 (RA;US) 

UPTF results with respect to selected reactor safety issues, 
16:17074 (RA;US) 

Usefulness of a reduced pressure, reduced height scaled test 
facility, 16:17075 (RA;US) 

LOSS OF FLUID TEST REACTOR 

See LOFT REACTOR 

LOST CIRCULATION 
Progress in The Lost Circulation Technology Development Pro- 
gram, 16:16587 (R;US) 
LOW ENERGY ELECTRON DIFFRACTION 
See ELECTRON DIFFRACTION 
LOW FREQUENCY RADIATION 
See LONG WAVE RADIATION 
LOW-HEAD HYDROELECTRIC POWER PLANTS 

Effects of hydroelectric turbine passage on fish early life stages, 
16:16497 (R:US) 

LOW-LEVEL RADIOACTIVE WASTES 
Classification 

Low-level radioactive waste classification, waste form stability, 
failure mechanisms, and radionuclide releases, 16:16303 
(RA;US) 

US Nuclear Regulatory Commission's Policy statement on be- 
low regulatory concern, 16:16299 (RA;US) 

Compacting 
Stabilization of compactible waste, 16:16216 (R;US) 
Compatibility 

The high pH chemical and radiation compatibility of various liner 

materials, 16:16319 (R;US) 
Ground Disposal 

A review of environmental conditions and performance of the 
commercial low-level radioactive waste disposal facility near 
Sheffield, Illinois, 16:16306 (R;US) 

Hydrogeologic performance assessment analysis of the low- 
level radioactive waste disposal facility near Sheffield, Illinois, 
16:16307 (R;US) 

Leaching 

Grouted waste leach tests: Pursuit of mechanisms and data for 

long-term performance assessment, 16:16383 (R;US) 
Microbial Leaching 

West Valley low-level radioactive waste site revisited: Microbio- 

logical analysis of leachates, 16:16215 (R;US) 
Radioactive Waste Disposal 

Concrete longevity overview, 16:16264 (R;US) 

Hydrogeology research, 16:16379 (RA;US) 

Performance assesment of double-shell tank waste at Hanford, 
16:16322 (R:US) 

Quality assurance guidance for a low-level radioactive waste 
disposal facility, 16:16298 (R;US) 

Radioactive Waste Management 

Low-level radioactive waste research program, 
(RA;US) 

Twelfth annual US DOE low-level waste management confer- 
ence: Summary and proceedings, 16:16236 (R:US) 

US Nuclear Regulatory Commission's Policy statement on be- 
low regulatory concern, 16:16299 (RA:US) 

Solidification 

Grouted waste leach tests: Pursuit of mechanisms and data for 

long-term performance assessment, 16:16383 (R;US) 
Stabilization 

Quantitative measurements of fly ash, slag, and cement in 
limestone-based blends by Fourier transform  infrared- 
attenuated total reflectance method, 16:16366 (R:US) 

Stabilization of compactible waste, 16:16216 (R;US) 


16:16302 
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Underground Disposal 

An optimum silica flour-bentonite mixture for an engineered bar- 

rier, 16:18547 (R;US) 
Vitrification 

In situ vitrification program treatability investigation progress re- 

port, 16:16266 (R;US) 
Waste Forms 

Low-level radioactive waste classification, waste form stability, 
failure mechanisms, and radionuclide releases, 16:16303 
(RA;US) 

LOWER HYBRID HEATING 

Theoretical and experimental study of the hybrid wave coupling 
in Tore Supra and Jet by multijunction antennas, 16:19242 
(R;FR;In French) 

LOWER HYBRID RESONANCE HEATING 

See LOWER HYBRID HEATING 

LUMINESCENT CONCENTRATORS 

Fundamental characteristic of liquid and solid type LSC, 
16:16568 (IA;JP;in Japanese) 

High efficiency photovoltaic system with LSC, 16:16519 
(IA;JP;In Japanese) 

LUNGS 

Cellular morphometry of the bronchi of human and dog lungs: 
Final report. April 1, 1988—March 31, 1991, 16:18868 (R;US) 

Differential diagnosis of lung cancer and tuberculosis using 
radioimmunoassay and pulmonoscintigraphy, 16:18728 
(IA;SU;in Russian) 

Effect on rat lung of six-month inhalation of fly ash generated from 
municipal waste combustion, 16:17411 (IA;JP;in Japanese) 

Lung damages in mice and rats with thoracic irradiation, 
16:18893 (RA;JP;In Japanese) 

Radiodiagnosis of pulmonary complications in nonthorax 
trauma, 16:18645 (IA;SU;in Russian) 

Thermography in complex diagnosis of nonspecific lung dis- 
eases, 16:18758 (IA;SU;In Russian) 

LWGR TYPE REACTORS 

See also N-REACTOR 

Ensurance of reliability of reactor operator support system as a 
factor to increase nuclear power plant safety, 16:16885 (RA;XA) 

Improvement in the safety of RBMK-type nuclear power reac- 
tors, 16:16909 (RA;XA) 

LYMPH VESSELS 

Radionuclide diagnosis of violations of regianal lumph flow in 
case delayed radiation injuries of soft tissues, 16:18769 
(IA:SU;In Russian) 

LYMPHOBLASTOMAS 

See LYMPHOMAS 

LYMPHOCYTES 

lonole effect on content of large granular lymphocytes in case of 
sublethal irradiation of the experimental animals, 16:18880 
(IA;SU;in Russian) 

Lymphocyte ability for DNA repair and rat survival following irra- 
diation, 16:18883 (IA;SU;In Russian) 

Potentialities of modification of biological effects of fast neu- 
trons, 16:18877 (IA:SU;In Russian) 

Prognostic significance of natural cell-killers system determina- 
tion for estimation of radiotherapeutic efficiency of rectum 
neoplasm, 16:18797 (IA:;SU;in Russian) 

The comparison of radiosensitivity of human lymphocytes stimu- 
lated with PHA Con A and PWM, 16:18863 (R;CN;:in Chinese) 

LYMPHOGRANULOMAS 

See LYMPHOMAS 

LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOMAS 

Nuclear diagnosis of malignant lymphomas (pathomorphological 
and roentgenological comparisons) extraorgan tumors of 
pelvis localization, 16:18692 (IA:SU;In Russian} 

Radiotherapy as an integral part of complex treatment of chil- 
dren with malignant abdomen lymphomas, 16:18798 
(IA:SU;In Russian) 

LYSIMETERS 
Use of lysimeters to monitor a sanitary landfill, 16:18581 (R;US) 





MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACERALS 
Reactivity of whole coals, selected pure maceral fractions, and 
cleaned coal products: Final report, January 1, 1989—August 
31, 1990, 16:16100 (R;US) 
MACHINE PARTS 
See also MECHANICAL TRANSMISSIONS 
X-ray-computed tomography for inspecting industrial parts, 
16:18023 (R;US) 
MACHINERY 
See also REFRIGERATING MACHINERY 
TURBOMACHINERY 
The joint effect of surface microtopography and near-surface 
structure on microcontact conditions: Final report, 16:17321 
(R;US) 
MAGNESIUM 
Coupled-channels optical calculation of electron-magnesium 
scattering, 16:19082 (R;AU) 
MAGNESIUM OXIDES 
Energetics, bonding mechanism and electronic structure of 
metal/ceramic interfaces: Progress report, February 1, 1988— 
March 31, 1991, 16:17467 (R;US) 
MAGNESIUM SILICATES 
Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC CONFINEMENT 
Fluid/kinetic hybrid moment description of plasmas via a 
Chapman-Enskog-like approach, 16:19270 (R;US) 
Laser for high frequency modulated interferometry, 16:19266 
(PA;US) 
Proceedings of the Toronto TEAM/ACES workshop, 16:19231 
(R;US) 
MAGNETIC DIPOLES 
2-D and 3-D computations of curved accelerator magnets, 
16:18171 (R;US) 
A new 3-D integral code for computation of accelerator mag- 
nets, 16:18175 (R;US) 
Design and simulation of high accuracy power supplies for injec- 
tor synchrotron dipole magnets, 16:18201 (R;US) 
MAGNETIC FIELD CONFIGURATIONS 
See also OPEN CONFIGURATIONS 
Modification of LAMPF’s magnet-mapping code for offsets of 
center coordinates, 16:18188 (R;US) 
MAGNETIC FIELDS 
Emittance measurement in a magnetic field, 16:18195 (R;US) 
Magnetic field quality analysis using ANSYS, 16:18189 (R;US) 
Magnetic fluctuation measurements in the Tokapole I! tokamak, 
16:19273 (R;US) 
Method of correcting eddy current magnetic fields in particle ac- 
celerator vacuum chambers, 16:18258 (PA;US) 
Open loop compensation for the eddy current effect in the APS 
storage ring vacuum chamber, 16:18268 (R;US) 
MAGNETIC FLUX 
The flux jumps in high Te Bi; 7Pbp 3Sr2CazCugO, bulk super- 
conductor, 16:19196 (R;CN;In Chinese) 
MAGNETIC LEVITATED TRAINS 
See LEVITATED TRAINS 
MAGNETIC MATERIALS 
See also FERROMAGNETIC MATERIALS 
Applications of neutron reflectivity: Polymers and magnetism, 
16:17672 (R;US) 
MAGNETIC SPECTROMETERS 
A double zero-dispersion magnetic spectrometer used in a tele- 
scopic mode for very forward heavy ions studies, 16:19088 
(R;FR) 


MANIPULATORS 


Calculation of parameters of the magnetic spectrometer of 
the’Neptun’ facility and background estimation for pp elastic 
scattering, 16:18339 (R;SU;in Russian) 

MAGNETIC TAPES 
Method and apparatus for data decoding and processing, 
16:19381 (PA;US) 

MAGNETIC TRAPS (OPEN) 

See OPEN CONFIGURATIONS 
MAGNETIC VORTICES 

See MAGNETIC FLUX 
MAGNETOHYDRODYNAMIC GENERATORS 

See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 

Magnetohydrodynamic propulsion of ships, 16:18120 (I;DK) 
MAGNETS 

Correction magnet power supplies for APS machine, 16:18198 
(R;US) 

Magnet power supply as a network object, 16:18250 (R;US) 

Shell hoop prestress generated by welding, 16:18256 (R;US) 

MAGNOX TYPE REACTORS 

Acoustic emission experience in the CEGB, 16:16850 (IA;CS) 

Ultrasonic inspection of Magnox reactor pressure boundary and 
in-reactor components, 16:16722 (IA;CS) 

MAIZE 

Biosynthesis and assembly of cell wall polysaccharides in cereal 
grasses: Progress report, 16:18595 (R;US) 

[Starch synthesis in the maize endosperm as affected by starch 
synthesizing mutants]: Annual report 1985, 16:18592 (R;US) 

MALIGNANCIES 
See NEOPLASMS 
MAN 

FY 1991 Task plans for the Hanford Environmental Dose Re- 
construction Project: Revision 1, 16:18570 (R;US) 

The human genome project, 16:18607 (R;US) 

MAN-MACHINE SYSTEMS 

Ensurance of reliability of reactor operator support system as a 
factor to increase nuclear power plant safety, 16:16885 (RA;XA) 

Modeling the effects of dependency between humans and hard- 
ware on overall system performance, 16:17027 (RA;US) 

Regulatory requirements for improvements in man-machine inter- 
face using computerized display systems, 16:16881 (RA;XA) 

MANAGEMENT 
See also DATA BASE MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
WASTE MANAGEMENT 

Accident management information needs for a BWR with a 

MARK | containment, 16:17129 (R;US) 
MANGANESE 

Co, Mn and Fe determination from seawater by pre-concentration 
on kelate resin column and argon plasma emission spec- 
troscopy - DCP, 16:18561 (IA;BR;in Portuguese) 

MANGANESE 53 
Weak interactions and presupernova evolution, 16:18950 (R;US) 
MANGANESE IONS 

Adsorption of counter ions to a stearate monolayer spread at the 

water-air interface: A synchrotron x-ray study, 16:17705 (R;US) 
MANGANESE SILICATES 

Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA;US) 

MANIPULATORS 

A derivative-free iterative method for locating the hand position 
of a robot manipulator, 16:19346 (R;US) 

A modelling of robot manipulator dynamics based on Newton- 
Euler's equations, 16:18019 (R;JP;in Japanese) 

Controller design for a force-reflecting teleoperator system with 
kinematically dissimilar master and slave, 16:18006 (R;US) 

Remote controlied manipulators for WWER pressure vessel in- 
spections, 16:16720 (IA;CS) 

Use of force-measuring transducers in manipulator control: Part 
1, Theory, 16:18008 (R;US) 

Use of force-measuring transducers in manipulator control: Part 
2, Implementation, 16:18009 (R;US) 
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MANUFACTURING 


MANUFACTURING 

Estimates of emergency operating capacity in US manufactur- 
ing and nonmanufacturing industries: Volume 1, Concepts 
and methodology, 16:17164 (R;US) 

Estimates of emergency operating capacity in US manufacturing 
and nonmanufacturing industries: Volume 2, Summary reports 
for 4-digit SIC manufacturing industries, 16:17165 (R;US) 

Fabrication overview: Fabrication of a metal-plated mirror, be- 
ginning from a performance requirement, 16:17337 (R;US) 

Wafer-level radiation testing for hardness assurance, 16:18138 
(R;US) 

MANUFACTURING FACILITIES 

See INDUSTRIAL PLANTS 

MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARTENSITIC STEELS 

See also STEEL-CRi2MOV 

Effect of niobium on tensile, impact and hardness mechanical 
properties in martensitic steels that could be strengthened, 
16:17470 (1;BR;In Portuguese) 

MASS SPECTROSCOPY 

Application of accelerator mass spectrometry at the tandem fa- 
cility of university of Tokyo: Measurements of neutron- and 
photon-induced reaction cross sections, 16:18234 (IA;JP) 

The future of the accelerator mass spectrometry of rare long- 
lived radioactive isotopes, 16:18304 (IA;JP) 

MASSIVE VECTOR-MESON MODEL 
See GLUON MODEL 
MATERIALS 

See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
DOPED MATERIALS 
ENVIRONMENTAL MATERIALS 
HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 
LASER MATERIALS 
MAGNETIC MATERIALS 
MATRIX MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
SEMICONDUCTOR MATERIALS 
SHIELDING MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TISSUE-EQUIVALENT MATERIALS 
TOXIC MATERIALS 

Solar cell unified with building materials, 16:17239 (IA;JP;In 

Japanese) 

MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 

See DOPED MATERIALS 
MATERIALS (ENVIRONMENTAL) 

See ENVIRONMENTAL MATERIALS 
MATERIALS (FERROMAGNETIC) 

See FERROMAGNETIC MATERIALS 
MATERIALS (MAGNETIC) 

See MAGNETIC MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
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MATERIALS (SHIELDING) 
See SHIELDING MATERIALS 


MATERIALS TESTING 

See also NONDESTRUCTIVE TESTING 

Application of accelerator irradiation to the dynamic testing in 
HVEM, 16:18235 (IA;JP) 

Neutron metrology in the HFR. Steel irradiation R139- 
681/682/683, 16:19277 (R;NL) 

Volume 6: Computer-aided recording and evaluation of instru- 
mented impact tests, 16:18057 (IA;DE;In German) 


MATERIALS WORKING 
Metal forming processes to produce ECN superconducting wire, 
16:17680 (R;NL) 
MATHEMATICAL LOGIC 
See also ALGORITHMS 
Some physical applications of nonstandard logical systems: 
Quantum mechanics and possibility theory. Four-valued logic 
with fuzzy truth values, 16:19221 (R;SU;In Russian) 
Some physical applications of nonstandard logical systems: 
Quantum mechanics and possibility theory. Four-valued logic 
with accidental truth values, 16:19220 (R;SU;In Russian) 


MATHEMATICAL MODELS 
See also FLOW MODELS 
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Computer code MOST7-CS, 16:16758 (R;CS;In Russian) 
The 7Fy -> 5Do Two-photon transition: a test of theoretical 
models, 16:18968 (R;FR) 
MATHEMATICS 
See also NUMERICAL ANALYSIS 
OTTER experiments pertinent to CADE-10, 16:19340 (R;US) 


MATRICES 
See also KOBAYASHI-MASKAWA MATRIX 
R MATRIX 
S MATRIX 
A divide and conquer approach to the nonsymmetric eigenvalue 
problem, 16:19349 (R;US) 
A supernodal Cholesky factorization algorithm for shared- 
memory multiprocessors, 16:19379 (R;US) 


MATRIX MATERIALS 
JAERI Material Performance Database (JMPD); outline of the 
system, 16:17529 (R;JP;in Japanese) 
MAXWELL EQUATIONS 
On Feynman's proof of the Maxwell Equations, 16:19224 (R;US) 
MEA 
Artificial phospholipid bilayers and gamma irradiation. On the ra- 
dioprotective role of cysteamine, 16:18913 (RA;FR;In French) 
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SPECTROPHOTOMETERS 
THERMOCOUPLES 
Automatic system for measurement of dose distribution in radia- 
tion field, 16:18315 (RA;PL;In Polish) 
Fiber-sensor design for turbine engines, 16:18375 (R;US) 
PISCES — a computerized instrument calibration recall system, 
16:19403 (R;US) 
Variable volume calibration apparatus, 16:18394 (PA;US) 





MEASURING METHODS 

Experimental study on accuracy and applicability of visual anal- 
ysis of waste, 16:17367 (IA;JP;In Japanese) 

New long-wave irradiance measurement method eliminating in- 
terference of short-wave irradiance, 16:16506 (IA;JP;In 
Japanese) 

MECHANICAL EFFECTS 
See MECHANICAL PROPERTIES 
MECHANICAL PROPERTIES 
See also CREEP 
PLASTICITY 
TENSILE PROPERTIES 

A thermomechanical far-field model of Yucca Mountain: Yucca 
Mountain Site Characterization Project, 16:16329 (R;US) 

Gradient materials research in Japan: Foreign trip report, 
16:17591 (R;US) 

Rules for design of Alloy 617 nuclear components to very high 
temperatures, 16:16763 (R;US) 

MECHANICAL STRUCTURES 

See also BELLOWS 

SUPPORTS 

Evaluation of NASHUA/NASTRAN performance at Los Alamos, 
16:19371 (R;US) 

Management of the aging of critical safety-related concrete 
structures in light-water reactor plants, 16:17097 (RA;US) 

Probabilistic methods for condition assessment and life predic- 
tion of concrete structures in nuclear power piants, 16:17098 
(RA;US) 

Structural analysis of the Cypress Street Viaduct Test Section, 
16:18039 (R;US) 

MECHANICAL TRANSMISSIONS 
Adaptive transfer functions, 16:19377 (R;US) 
MECHANICAL VIBRATIONS 

6DOF active microtremor isolation system, 16:18230 (IA;JP) 

Dependence of steam generator vibrations on feedwater pres- 
sure, 16:16699 (IA;CS;in Czech) 

Dynamics of vibration excitation and prospects of dynamic in- 
vestigation of power equipment of nuclear power plants using 
the resonance method, 16:16846 (IA;CS;In Russian) 

Knowledge-based on-line vibration monitoring diagnose, 
16:16928 (RA;Fl) 

MEDICAL PERSONNEL 

See also RADIOLOGICAL PERSONNEL 

Experience in operation of republic centers of personnel moni- 
toring of medical radiologists, 16:19166 (IA;SU;In Russian) 

The States Training and Education Program (STEP): A success 
story of Department of Energy (DOE) interacting with other 
state and federal agencies, 16:16232 (R;US) 

MEDICINE 

See also NUCLEAR MEDICINE 

[Short overview of the Mexican Society of Clinical Chemistry 
meetings]: Foreign report, April 28, 1991—-May 1, 191, 
16:18839 (R;US) 

MEDICINES 

See DRUGS 
MEGAKARYOCYTES 

See BONE MARROW CELLS 
MELANOCYTES 

See ANIMAL CELLS 
MELANOMAS 

Radionuclide and morphological examinations in complex diag- 
nosis of pigment neoplasms of skin, 16:18736 (IA;SU;In 
Russian) 

MELTDOWN 

Investigation of vapor explosions with alumina droplets in 

sodium, 16:16994 (R;DE) 
MEMBRANES 

Effects of coagulant on coagulation-membrane separation pro- 
cess, 16:17357 (IA;JP;in Japanese) 

High temperature ceramic membrane reactors for coal liquid 
upgrading: Quarterly report No. 5, September 21, 1990- 
December 20, 1990, 16:16051 (R;US) 
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High temperature ceramic membrane reactors for coal liquid up- 
grading: Quarterly report 4 research period, June 21, 
1990—September 20, 1990, 16:16050 (R;US) 

Study of ion separation through solid-supported liquid mem- 
brane, 16:17927 (R;KR;in Korean) 

Study on various factors affecting the flux in membrane separa- 
tion type raw sewage processing plant, 16:17356 (IA;JP;In 
Japanese) 

MEMORY DEVICES 

A Shadow RAM for circumvention applications, 16:18368 
(RUS) 

Ferroelectric optical image comparator, 16:18382 (PA;US) 

MENORRHAGIA 
See MENSTRUATION DISORDERS 
MENSTRUATION DISORDERS 

Doagnostic potentialities of ultrasonic scanning and pneu- 
mopelviography in revealing genital diseases in girls and 
maidens, 16:18778 (IA;SU;In Russian) 

MERCAMINE 

See MEA 
MERCAPTANS 

See THIOLS 
MERCAPTOETHYLAMINE 

See MEA 
MERCURY 

Development of laser spectroscopic technology in nuclear in- 
dustries, 16:18966 (R;KR;In Korean) 

Environmental contro! by means of studying the natural areas 
with nuclear physics methods, 16:17824 (RA;SU;In Russian) 

Neutron activation analysis of natural waters in combination with 
preliminary concentration of microelements, 16:17818 
(RA;SU;In Russian) 

Removal of mercury from flue gas from municipal waste inciner- 
ator, 16:17379 (IA;JP;In Japanese) 

Studies on laser atomic spectroscopy, 16:18964 (R;KR;in Ko- 
rean) 

Study on effect of hydrogen chloride gas on behavior of mercury in 
flue gas from combustion plant, 16:17380 (IA;JP;in Japanese) 

The use of reagent injection technique for determining of mer- 
cury ultra traces by plasma emission of helium with low 
power, 16:17727 (IA;BR;In Portuguese) 

MERCURY TELLURIDES 

Casting of HgCdTe: Part 1, Thermophysical property values, 
16:17545 (R;US) 

Casting of HgCdTe: Part 2, Conduction-diffusion model and its 
numerical implementation, 16:17546 (R;US) 

Study of radiation defects by in-situ measurements of the Hall ef- 
fect in narrow-gap semiconductors, 16:17450 (R;FR;In French) 

MESON REACTIONS 
See also PION REACTIONS 
The interactions of heavy mesons with nuclei, 16:19121 (R;FR) 
MESON-DEUTERON INTERACTIONS 
See MESON REACTIONS 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 

Proceedings of waste stream minimization and utilization inno- 
vative concepts-An experimental technology exchange: 
Volume 1, Mining and metals remediation, 16:17335 (R;US) 

METALLOTHIONEIN 

Protection against UVA-induced photooxidative damage in 
mammalian cell lines expressing increased levels of metal- 
lothionein, 16:18856 (R;US) 

METALLURGICAL FLUX 
Evaluation of alternative cleaners for sokder flux and mold re- 
lease removal, 16:17932 (R;US) 
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TIN 

TRANSITION ELEMENTS 
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A forest model of latent hardening and its application to poly- 
crystal deformation, 16:17534 (R;US) 

Compaction and permeability of simulated waste, 16:16339 
(R;US) 

Condensed matter studies by nuclear methods: Proceedings of 
23. Zakopane school on physics, Zakopane, Poland, 16-30 
April 1988, 16:19183 (R;PL) 

Ecological evaluation of proposed discharge of dredged 
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42-foot project), 16:18568 (R;US) 

Gradient materials research in Japan: 
16:17591 (R;US) 

Interaction of slow highly-charged ions with a metal surface, 
16:19194 (R;US) 

Mechanistic interpretation of glass reaction: 
model development, 16:16214 (R;US) 

Method of bonding single crystal quartz by field-assisted bond- 
ing, 16:17694 (PA;US) 

Moessbauer studies of defects in ion-implanted metals and 
semiconductors, 16:19184 (RA;PL) 

Non-destructive monitoring of microbial biofilms at solid-liquid 
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Nutrients, pesticides, surfactants, and trace metals in ground 
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(R;US) 
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tivities, 16:18532 (R;US) 

Pb, Cu, Fe, Cr, Co, Cd determination in canned and bottled 
beer, 16:17718 (IA;BR;In Portuguese) 

Stability and accuracy of differencing schemes for viscoplastic 
models in wavecodes, 16:17560 (R;US) 

US Department of Energy reservior research activities Oak 
Ridge National Laboratory, 16:18541 (R;US) 

Water treatment method, 16:18567 (PA;US) 
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Complex differential radiodiagnosis of 
16:18759 (IA;SU;In Russian) 

Experience of radionuclide diagnosis of skeletal metastases us- 
ing ''™{n-indiphor, 16:18752 (IA;SU;in Russian) 

Radiation effect on cancer metastasis, 16:18811 (RA;JP;In 
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Radioimmunniassay in early revealing of recurrences and 
metastases of gastrointestinal neoplasms, 16:18763 (IA;SU;In 
Russian) 

Significance of arteriography lymphography and flebography in 
diagnosis of malignant tumor spreading, 16:18682 (IA;SU;In 
Russian) 


METEORITES 
Microassay neutron activation determination of noble metals with 
preconcentration in nickel matte, 16:17820 (RA;SU;In Russian) 


METER WAVE RADIATION 
See RADIOWAVE RADIATION 
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Determination of on-stream destruction removal efficiency using 
Fourier transform infrared spectroscopy, 16:17704 (R;US) 

Equilibrium and volumetric data and model development of coal 
fluids: [Progress] report, October 1, 1990—January 15, 1991, 
16:16070 (R;US) 

Fundamental studies of catalytic gasification: Quarterly report, 
October 1, 1990—December 31, 1990, 16:16128 (R;US) 

Partial oxidation of light alkanes in transition-metal ion contain- 
ing zeolites: Final technical report for the period September 
15, 1986—September 14, 1989, 16:16490 (R;US) 

Ten key questions indicating the level of current uncertainty in 
forecasting climatic change, 16:18485 (R;US) 
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The structural response of WIPP disposal room with internal gas 
generation, 16:16340 (R;US) 

Theoretical studies of hydrocarbon combustion chemistry: An- 
nual progress report, 16:17998 (R;US) 

[Electrocatalytic study of ammonia synthesis and methane 
dimerization in high temperature solid electrolyte cells): 
Progress report, 16:16141 (R;US) 

METHANOGENIC BACTERIA 

West Valley low-level radioactive waste site revisited: Microbio- 

logical analysis of leachates, 16:16215 (R;US) 
METHANOL 

Hydrogen and methanol from biomass, 16:16455 (RA;US) 

Monitoring incinerator emissions from remote sites using Fourier 
transform infrared spectroscopy (FTIR), 16:18419 (R;US) 

Novel reactor configuration for synthesis gas conversion to alco- 
hols: Quarterly report, October 1, 1990—December 31, 1990, 
16:16487 (R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 13, September 16, 1990- 
December 15, 1990, 16:16486 (R;US) 

METHANOL FUELS 

Assessment of effects produced by the introduction of fuel 
methanol on social structures, 16:16493 (R;JP;In Japanese) 

Economical and social assessment on the introduction of fuel 
methanol to some fields of industry, 16:16492 (R;JP;in Japan- 
ese) 

Feasibility study of new processes of methanol synthesis, 
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The Federal Methanol Fleet: A demonstration of methanol vehi- 
cle technology, 16:17430 (R;US) 
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Effects of diverse organic contaminants on trichloroethylene 
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METHYL ALCOHOL 

See METHANOL 

METHYL RADICALS 
Theoretical studies of hydrocarbon combustion chemistry: An- 
nual progress report, 16:17998 (R;US) 
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METHYL-FUEL 
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METHANOL 
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Photodynamic action of the methylene blue: mutagenesis and 
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MEXICO 

United States/Mexico electricity trade study (Glossary included), 

16:16634 (R;US) 
MHD GENERATOR CDIF 

Magnetohydrodynamic projects at the CDIF: Quarterly technical 
progress report, October 1—-December 31, 1990, 16:17231 
(R;US) 
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Magnetohydrodynamic propulsion of ships, 16:18120 (1;DK) 
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MICROCOSMS 

Field calibration of soil-core microcosms for evaluating fate and 
effects of genetically engineered microorganisms in terrestrial 
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Environmental monitoring at designed geopressured- 
geothermal well sites, Louisiana and Texas: Quarterly status 
report, January—March, 1991, 16:16579 (R;US) 
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See MICROORGANISMS 
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See also BACTERIA 
VIRUSES 

Development of aquifer microcosms and in situ methods to test 
the fate and function of pollutant-degrading microorganisms: 
Progress report, 16:18842 (R;US) 
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MICROSTRUCTURE 
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16:17515 (RA;XA) 
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filament drying, 16:17665 (R;US) 
MICROWAVE EQUIPMENT 
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MICROWAVE DRYERS 

Incineration of kitchen garbage by microwave, 16:17370 
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MICROWAVE OVENS 

Acoustic emission feedback control for control of boiling in a mi- 

crowave oven, 16:18031 (PA;US) 
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Treatment of hydrogen sulfide waste gas: Annual report for Fis- 
cal Year 1990, 16:17289 (R;US) 
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report 1989, 16:16499 (R;US) 
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Collection Facility (operation, maintenance and evaluation of 
the Bonifer and Minthorn Springs Juvenile Release and Adult 
Collection Facilities): Annual report, 1989, 16:16502 (R;US) 
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See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 

Implementation plan for the Defense Nuclear Facilities Safety 
Board, Recommendation 90-7, 16:16407 (R;US) 

Limited site investigation of Landfills 1 and 4, Fort Lewis, Wash- 
ington, 16:18571 (R;US) 
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16:17168 (R;US) 
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Volume 1, Environmental setting, applicable regulations, sum- 
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Foreign trip report, March 2-16, 1991, 16:17208 (R;US) 
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Biosynthesis and assembly of cell wall polysaccharides in cereal 
grasses: Progress report, 16:18595 (R;US) 
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See FOSSIL-FUEL POWER PLANTS 
MINERAL RESOURCES 
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Natural Resources Information System for the State of Okla- 
homa: Quarterly technical progress report, October 1, 
1990—December 31, 1990, 16:16110 (R;US) 

MINERALS 

See also ZEOLITES 

Applications of neutron activation analysis to the determination 
of trace elements in geological samples, 16:17814 (RA;SU) 

Compaction and permeability of simulated waste, 16:16339 
(R;US) 

Effects of catalytic mineral matter on CO/COz ratio, temperature 
and burning time for char combustion: Quarterly progress re- 
port No. 5, October-December 1990, 16:16099 (R;US) 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 12, July-September 1989, 
16:16101 (R;US) 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 10 for the period January to 
March 1989, 16:16102 (R;US) 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 9, October-December 1988, 
16:16103 (R;US) 

MINING 
See also SOLUTION MINING 
SURFACE MINING 

Proceedings of waste stream minimization and utilization inno- 
vative concepts—-An experimental technology exchange: 
Volume 1, Mining and metals remediation, 16:17335 (R;US) 

SOR 90-193, 22 March 1990, Uranium and Thorium Mining 
Regulations, amendment, 16:16427 (I;CA;In French, English) 
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The potential impact on socio-economic groups of rising energy 

prices due to the Kuwaiti crisis, 16:16131 (R;US) 
MIRRORS 

Characterization of Mo/B,C multilayers, 16:17671 (R;US) 

Fabrication overview: Fabrication of a metal-plated mirror, be- 
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SS-18 modernization and ICBM survivability, 16:18412 (R;US) 
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Two sensors for distributed satellite platforms, 16:18414 (R;US) 
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Alternative schemes for production of chilled water and cogen- 
eration of electricity at Ashley Plant, 16:17413 (R;US) 

MIXED CARBIDE FUELS 

Vaporization behavior of uranium-plutonium mixed carbide fuels 

simulating high bumup, 16:16175 (R;JP;ln Japanese) 
MIXED OXIDE FUELS 

Guidebook on quality control of mixed oxides and gadolinium 
bearing fuels for light water reactors, 16:16641 (R;XA) 

Process and product control of mixed oxide powder and pellets 
for LWR fuels, 16:16642 (RA;XA) 

MIXERS 

Mixing blade system for high-resistance media, 16:18030 (PA;US) 

Quantum limited quasiparticle mixers at 100 GHz, 16:18119 
(R;US) 

MIXING RATIO 

Relations of elution of heavy metals from combustion ash with 

amount of water in contact, 16:17409 (IA;JP;in Japanese) 
MIXTURES 

Effect of foreign matters on shear stress vs. horizontal displace- 
ment characteristics of combustion ash.: Large-scale single 
shear test, 16:17395 (IA;JP;in Japanese) 
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interferometric measurement techniques in double-diffusive sys- 
tems: Technical progress report, February 1, 1985—January 
31, 1986, 16:18378 (R;US) 

Low-temperature flow visualization of thermally-convecting liq- 
uid helium, 16:17952 (R;US) 

MM-0011 
See NICKEL BASE ALLOYS 
MOCKUP 
Experimental study of a 433 MHz 3-cell cavity for Fel applica- 
tion, 16:18217 (R;FR) 

MODELS (FLOW) 

See FLOW MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (STATISTICAL) 

See STATISTICAL MODELS 
MODELS (STRUCTURAL) 

See STRUCTURAL MODELS 
MODERATORS 

Recent experimence with IPNS moderators, 16:18196 (R;US) 
MOESSBAUER EFFECT 

Measurements of residual austenite content in bearing steels by 
Moessbauer effect spectroscopy, 16:17802 (RA;PL;In Polish) 

MOESSBAUER SPECTROMETERS 

Autonomous Moessbauer spectrometer in CAMAC system, 
16:18309 (RA;PL;In Polish) 

Autonomous control of data acquisition in Moessbauer effect 
spectrometer, 16:18306 (RA;PL) 

Presentation of the Moessbauer effect spectrometers genera- 
tion developed in the Institute of Radioelectronics of the 
Warsaw University of Technology, 16:18305 (RA;PL) 
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Boiler specific exergy of tall gokden-rod, 16:16480 (IA;JP;In 
Japanese) 

Studies on the greenhouse heating using an underground heat 
exchange system. 2nd Report.: Water content in the storage 
unit is controlled, 16:16542 (IA;JP;In Japanese) 

Study on distribution of water properties and water content in 
waste layer at landfill disposal site, 16:17405 (IA;JP;in Japan- 
ese) 

The distribution of moisture beneath a two-dimensional surface 
source: Yucca Mountain Site Characterization Project, 
16:18577 (R;US) 

MOISTURE GAGES 
Sensor for moisture content control in gas media, 16:18387 
(IA;SU;In Russian) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES 

See also POLYATOMIC MOLECULES 

Mobile charge carriers in pulse irradiated polymers and molecu- 
lar aggregates, 16:17682 (IA;AU) 

MOLTEN CARBONATE FUEL CELLS 

Development of internal reforming carbonate fuel cell stack 

technology: Final report, 16:17234 (R;US) 
MOLTEN SALT FUELS 

Accelerator molten-salt breeding and thorium fuel cycle, 

16:16184 (IA;JP) 
MOLYBDENUM 

Design and evaluation of materials for space reactors, 16:16810 
(R;FR) 

Model heteroatom removal reactions on molybdenum surfaces, 
16:17852 (RA;US) 

Molybdenum and others heavy metals determination by difter- 
ential pulse polarography, 16:17726 (IA;BR;in Portuguese) 

Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA;US) 

Pre-concentration of active coal and molybdenum determination 
by atomic absorption spectrophotometry, 16:17716 (IA;BR;In 
Portuguese) 

Structural and phase transformations in molybdenum films under 
low fluence carbon ion irradiation, 16:17490 (IA;SU;In Russian) 
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Use of ion exchange resin in low injection system for interferen- 
tial removal on molybdenum catalytic spectrophotometric 
determination, 16:17720 (IA;BR;In Portuguese) 

MOLYBDENUM ALLOYS 
See also ALLOY-TI89AL6MO3 ; 
MOLYBDENUM BASE ALLOYS 
Characterization of Mo/B,C muktilayers, 16:17671 (R;US) 
MOLYBDENUM BASE ALLOYS 

Design and evaluation of materials for space reactors, 16:16810 

(R;FR) 
MOLYBDENUM OXIDES 

Design of a high activity and selectivity alcohol catalyst: Second 
quarterly report, November 7, 1990 to February 6, 1991, 
16:16489 (R;US) 

Formation enthalpy of negative ions of chromium, molybdenum 
and tungsten oxides, 16:17913 (IA;SU;In Russian) 

Study of defects in different kinds of oxides: the red potassium 
bronze Ko33MoO3 and the superconducting compound 
YBazCu307, 16:17584 (R;FR;In French) 
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Preparation methods and parameters for the optimization of su- 
perconducting and mechanical properties of Chevrel phase 
wires, 16:17692 (R;DE;In German) 

MONITOR CODES 
See EXECUTIVE CODES 
MONITORED RETRIEVABLE STORAGE 
A literature-based preliminary characterization of risks in the nu- 
clear waste management system, 16:16406 (R;US) 
MRS transfer facility feasibility study, 16:18033 (R;US) 
MONITORING (BEAM) 

See BEAM MONITORING 
MONITORING (RADIATION) 

See RADIATION MONITORING 
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See BEAM MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONJU REACTOR 

A review of the fast reactor programme in Japan, 16:16801 
(RA;XA) 

MONOCHROMATORS 

Characters of sagittal focusing monochrometor in high energy 

region, 16:18324 (R;JP;in Japanese) 
MONOCLONAL ANTIBODIES 

Research studies on the life cycle of infectious hematopoietic 
necrosis virus, 16:18844 (R;US) 

SPECT assay of radiolabeled monoclonal antibodies: Progress 
report, September 1990—May 1991, 16:18612 (R;US) 

MORTARS 

Fine pulverization of waste FRP and its application to cement 

material, 16:17296 (IA;JP;In Japanese) 
MOS TRANSISTORS 

See also MOSFET 

1/f noise in n- and p-channel MOS devices through irradiation 
and annealing, 16:18370 (R;US) 

Comparison of low-energy x-ray and cobalt-60 irradiations of 
MOS devices as a function of gate bias, 16:18371 (R;US) 

Effect of bias on thermally stimulated current (TSC) in irradiated 
MOS devices, 16:18191 (R;US) 

Hardness assurance for low-dose space applications, 16:18373 
(R;US) 

Physical basis for nondestructive tests of MOS radiation hard- 
ness, 16:18369 (R;US) 

MOSFET 

A temperature dependent SPICE macro-model for power MOS- 

FETs, 16:18136 (R;US) 
MOUND LABORATORY 

Safety assessment of the DOELAP Calibration Facility (Building 

45), 16:16448 (R;US) 
MOUNTAINS 

See also YUCCA MOUNTAIN 

Wind resources in complex terrain, measurements and models 
(Risoe National Laboratory), 16:16620 (RA;DK) 





MOVING COIL MAGNETOMETERS 

Imaging SQUID magnetometry and gradiometry, 16:18393 

(PA;US) 
MULLITE 

Residual stress calculations in whisker-reinforced ceramic ma- 

trix composites, 16:17578 (R;US) 
MULTI-PARAMETER ANALYSIS 
Data accumulation and processing in the multiparameter experi- 
ments with heavy ion beam, 16:18342 (R;SU;In Russian) 
MULTI-PHOTON PROCESSES 
Semiclassical calculation of two-photon rates, 16:18975 (R;US) 
MULTICHARGED IONS 

Experimental study on the stopping power of multicharged 

heavy ions in a hydrogen plasma, 16:19186 (R;FR;In French) 
MULTIPLICATION FACTORS 

Measurement of infinite multiplication factor by using central cell 
reactivity worth on FCA XIV-1 core simulating High Conver- 
sion Light Water Reactor, 16:16855 (R;JP;in Japanese) 

MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MUNICH RESEARCH REACTOR 
See FRM REACTOR 
MUNICIPAL WASTES 
Aerial Prospecting 

Effect of community on unit release of combustible waste and its 

seasonal change, 16:17366 (IA;JP;ir Japanese) 
Bulk Density 

Experimental study on accuracy and applicability of visual anal- 

ysis of waste, 16:17367 (IA;JP;in Japanese) 
Catalytic Combustors 

Incineration of kitchen garbage by microwave, 16:17370 

(IA;JP;In Japanese) 
Chemical Composition 

Changes in composition of non-combustible and non- 
combustion-suited waste (separated waste) in Tokyo, 
16:17369 (IA;JP;in Japanese) 

Composition of combustible waste released in waste collection 
bags in detached-house residential area, 16:17368 (IA;JP;In 
“apanese) 

=xperimental study on accuracy and applicability of visual anal- 
ysis of waste, 16:17367 (IA;JP;ln Japanese) 

Classification 

Study on control of waste release and its effect, 16:17350 
(IA;JP;In Japanese) 

Waste disposal questionnair on citizens.: Study for Shiso 
County, Hyogo Prefecture, 16:17354 (IA;JP;in Japanese) 

Combustion 

Incineration of kitchen garbage by microwave, 16:17370 
(IA;JP;in Japanese) 

Status of activities of the International Expert Working Group on 
Municipal Solid Waste Incinerator Residues, November 1990, 
16:17415 (R;NL) 

Combustion Products 

Effect of foreign matters on shear stress vs. horizontal displace- 
ment characteristics of combustion ash.: Large-scale single 
shear test, 16:17395 (IA;JP;in Japanese) 

Study on ignition loss in combustion residue of municipal waste, 
16:17375 (IA;JP;in Japanese) 

Combustion Properties 

Changes in composition of non-combustible and non- 
combustion-suited waste (separated waste) in Tokyo, 
16:17369 (IA;JP;in Japanese) 

Composition of combustible waste released in waste collection 
bags in detached-house residential area, 16:17368 (IA;JP;in 
Japanese) 

Effect of community on unit release of combustible waste and its 
seasonal change, 16:17366 (IA;JP;In Japanese) 

Confinement 

Planning of closed-system disposal site, 16:17390 (IA;JP;In 

Japanese) 


MUNICIPAL WASTES 
Procurement 


Coniainers 
Composition of combustible waste released in waste collection 
bags in detached-house residential area, 16:17368 (IA;JP;in 
Japanese) 
Study on control of waste release and its effect, 16:17350 
(IA;JP;In Japanese) 
Control 
Study on control of waste release and its effect, 16:17350 
(IA;JP;In Japanese) 
Cost Benefit Analysis 
Study on waste disposal measures and their evaluation from po- 
litical point of view. (1), 16:17349 (IA;JP;in Japanese) 
Crushing 
Effect of foreign matters on shear stress vs. horizontal displace- 
ment characteristics of combustion ash.: Large-scale single 
shear test, 16:17395 (IA;JP;iIn Japanese) 
Glass 
Changes in composition of non-combustible and non- 
combustion-suited waste (separated waste) in Tokyo, 
16:17369 (IA;JP;ln Japanese) 
Ground Disposal 
A technologist’s view on municipal solid waste landfill risks, 
16:18494 (R;US) 
Future directions in leachability studies at EPA’s Office of Solid 
Waste, 16:18513 (RA;US) 
Hazardous Materials 
Study on risk assessment of hazardous substances contained 
in waste, 16:17391 (IA;JP;in Japanese) 
Houses 
Composition of combustible waste released in waste collection 
bags in detached-house residential area, 16:17368 (IA;JP;in 
Japanese) 
Incinerators 
Experimental study on heat of hydration of ash collected by 
electric precipitator, 16:17397 (IA;JP;in Japanese) 
intormation Needs 
Status of activities of the International Expert Working Group on 
Municipal Solid Waste Incinerator Residues, November 1990, 
16:17415 (R;:NL) 
inorganic Compounds 
Types of landfill structure and landfill waste, 16:17407 (IA;JP;In 
Japanese) 
Metals 
Changes in composition of non-combustible and non- 
combustion-suited waste (separated waste) in Tokyo, 
16:17369 (IA;JP;in Japanese) 
Miniaturization 
Role of citizens in resduction and recyling of waste, 16:17353 
(IA;JP;in Japanese) 
Mixtures 
Effect of foreign matters on shear stress vs. horizontal displace- 
ment characteristics of combustion ash.: Large-scale single 
shear test, 16:17395 (IA;JP;in Japanese) 
Organic Com 
Types of landfill structure and landfill waste, 16:17407 (IA;JP;in 
Japanese) 


Study on control of waste release and its effect, 16:17350 
(IA;JP;In Japanese) 
Pattern Recognition 
Effect of community on unit release of combustible waste and its 
seasonal change, 16:17366 (IA;JP;In Japanese) 
Physical Properties 
Changes in composition of non-combustible and non- 
combustion-suited waste (separated waste) in Tokyo, 
16:17369 (IA;JP;in Japanese) 
Changes in composition of waste received at waste processing 
plants in Tokyo, 16:17374 (IA;JP;in Japanese) 
Plastics 
Economics of recycling plans, 16:17340 (IA;JP;in Japanese) 
Procurement 
Social efficiency of recycling scheme based on resources pur- 
chase plan (Hiratsuka scheme), 16:17342 (IA;JP;In Japanese) 
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MUNICIPAL WASTES 
Pyrolysis 


Pyrolysis 

Basic study on gasification-combustion of municipal waste in 
fluidized-bed thermal decomposition system, 16:17387 
(IA;JP;In Japanese) 

Pyrolytic Gases 

Incineration of kitchen garbage by microwave, 

(IA;JP;In Japanese) 
Recycling 

Age of recycling as cultural work, 16:17343 (IA;JP;In Japanese) 

Economics of recycling plans, 16:17340 (IA;JP;In Japanese) 

Numazu scheme, 16:17341 (IA;JP;ln Japanese) 

Payability of recycling.: Evaluation of economics of recycling 
schemes, 16:17344 (IA;JP;In Japanese) 

Proceedings of the 1st annual conference of the Japan Society 
of Waste Management Experts, 16:17292 (1;JP;ln Japanese) 

Role of citizens in resduction and recyling of waste, 16:17353 
(IA;JP;In Japanese) 

Social efficiency of recycling scheme based on resources pur- 
chase plan (Hiratsuka scheme), 16:17342 (IA;JP;In Japanese) 

Retrieval Systems 

Study on waste disposal measures and their evaluation from po- 

litical point of view. (1), 16:17349 (IA;JP;In Japanese) 
Sample Preparation 

Changes in composition of non-combustible and non- 
combustion-suited waste (separated waste) in Tokyo, 
16:17369 (IA;JP;in Japanese) ; 

Composition of combustible waste released in waste collection 
bags in detached-house residential area, 16:17368 (IA;JP;In 
Japanese) 

Sanitary Landfills 

Efficient operation of aerators in terms of dissolved oxygen level 
at high-efficiency oxidizing pond in land reclamation site, 
16:17358 (IA;JP;in Japanese) 

Soil-mechanical characteristics of landfill waste.: Mixture of com- 
bustion ash and other waste, 16:17396 (IA;JP;in Japanese) 

Types of landfill structure and landfill waste, 16:17407 (IA;JP;In 
Japanese) 

Wide-area disposal scheme in Hinode Town.: Hoping to estab- 
lish a model inland disposal site for wide-area disposal 
scheme, 16:17347 (IA;JP;in Japanese) 

Wide-area waste disposal schemes, 16:17345 (IA;JP;In Japan- 
ese) 

Seasonal Variations 
Effect of community on unit release of combustible waste and its 
seasonal change, 16:17366 (IA;JP;In Japanese) 
Separation Processes 
Numazu scheme, 16:17341 (IA;JP;in Japanese) 
Soil Mechanics 

Soil-mechanical characteristics of landfill waste.: Mixture of com- 

bustion ash and other waste, 16:17396 (IA;JP;iIn Japanese) 
Surveys 

Changes in composition of non-combustible and non- 
combustion-suited waste (separated waste) in Tokyo, 
16:17369 (IA;JP;in Japanese) 

Composition of combustible waste released in waste collection 
bags in detached-house residential area, 16:17368 (IA;JP;In 
Japanese) 

Waste disposal questionnair on citizens.: Study for Shiso 
County, Hyogo Prefecture, 16:17354 (IA;JP;in Japanese) 

Urban Areas 

Changes in composition of non-combustible and non- 
combustion-suited waste (separated waste) in Tokyo, 
16:17369 (IA;JP;in Japanese) 

Waste Disposal 

Planning of closed-system disposal site, 16:17390 (IA;JP;In 
Japanese) 

Wide-area waste disposal schemes, 16:17345 (IA;JP;in Japan- 
ese) 

Waste Management 

Study on control of waste release and its effect, 16:17350 
(IA;JP;in Japanese) 

Wide-area disposal scheme in Hinode Town.: Hoping to estab- 
lish a model inland disposal site for wide-area disposal 
scheme, 16:17347 (IA;JP;in Japanese) 


16:17370 
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Wide-area waste disposal schemes, 16:17345 (IA;JP;In Japan- 
ese) 

Waste Product Utilization 

Economics of recycling plans, 16:17340 (IA;JP;in Japanese) 

Numazu scheme, 16:17341 (IA;JP;ln Japanese) 

Payability of recycling.: Evaluation of economics of recycling 
schemes, 16:17344 (IA;JP;In Japanese) 

Proceedings of the ist annual conference of the Japan Society 
of Waste Management Experts, 16:17292 (I;JP;In Japanese) 

Waste Retrieval 

Study on control of waste release and its effect, 16:17350 
(IA;JP;in Japanese) 

Study on waste disposal measures and their evaluation from po- 
litical point of view. (1), 16:17349 (IA;JP;In Japanese) 

Waste Transportation 

Changes in composition of waste received at waste processing 
plants in Tokyo, 16:17374 (IA;JP;In Japanese) 

Survey of unit release of general waste, 16:17365 (IA;JP;In 
Japanese) 

MUON NEUTRINOS 

Second-class currents and the muon neutrino rest mass in the 
muon capture processes by ®Li and He nuclei, 16:19037 
(R;SU;In Russian) 

MUON REACTIONS 

On the contribution of meson-exchange currents in deep inelas- 
tic scattering on nuclei, 16:19134 (R;SU;In Russian) 

Second-class currents in the 4.~-capture by polarized light nu- 
clei, 16:19132 (R;SU) 

MUON-CATALYZED FUSION 

Parameters critical to muon-catalyzed fusion: 

16:19228 (R;US) 
MUONS 
Calculation of muon background in a 0.5 TeV linear collider, 
16:18263 (R;US) 
MUSCULAR TISSUE 
See TISSUES 
MYOCARDIAL INFARCTION 

Radioimmunoassay in evaluation of efficiency of laser therapy 

of acute myocardial infarction, 16:18732 (IA;SU;In Russian) 
MYOCARDIUM 

Assessment of myocardial blood flow using N-13 ammonia and 
dynamic PET in man, 16:18832 (RA;JP;in Japanese) 

Measurement of regional myocardial blood flow using N-13 am- 
monia dynamic PET: Theory and methodology, 16:18834 
(RA;JP;In Japanese) 

Radionuclide evaluation of contractile function and myocardium 
perfusion in patients with ischemia of the heart, 16:18731 
(IA;SU;in Russian) 

MYOMETRIUM 

See UTERUS 

MYOSIN 

Preparation of human cardiac anti-myosin: a review, 16:18850 

(R;BR;In Portuguese) 


Final report, 


N 


N CODES 
A system for assessing the strength and lifetime of nuclear 
power equipment, 16:16842 (IA;CS;In Slovak) 
Evaluation of NASHUA/NASTRAN performance at Los Alamos, 
16:19371 (R;US) 
N-REACTOR 
Draft Environmental Assessment of 105-KE and 105-KW Basins 
fuel encapsulation and repackaging, 100-K Area, Hanford 
Site, Richland, Washington, 16:16376 (R;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHALENE 
Microbial degradation of coal-tar derived organic compounds at 
a town-gas site, 16:18511 (RA;US) 
NAPHTHALIC ACID 
See PHTHALIC ACID 





NATIONAL ACCELERATOR LABORATORY 

See FERMILAB ACCELERATOR 

NATIONAL ENVIRONMENTAL POLICY ACT 

Hanford Site National Environmental Policy Act (NEPA) charac- 
terization, 16:18526 (R;US) 

Supplement analysis of transuranic waste characterization and 
repackaging activities at the Idaho National Engineering Lab- 
oratory in support of the Waste Isolation Pilot Plant test 
program, 16:16239 (R;US) 

NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL REACTOR TESTING STATION BURST FACILITY 
See PBF REACTOR 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION 

Three-dimensional, transient natural convection in inclined well- 

bores, 16:16577 (R;US) 
NATURAL DRAFT COOLING TOWERS 

Study pian for conducting a section 316(a) demonstration: K- 

Reactor cooling tower, Savannah River Site, 16:16872 (R;US) 
NATURAL GAS 

Catalytic combustion of natural gas: Technological aspects: Ap- 
pendices, 16:16143 (R;NL;In Dutch) 

European economic integration and the prospects for natural 
gas, 16:17217 (R;NL) 

Manufacturing sector carbon dioxide emissions in nine OECD 
countries 1973-87: A Divisia index decomposition to changes 
in fuel mix, emission coefficients, industry structure, energy 
intensities, and international structure, 16:18471 (R;US) 

Modelling and chemical reactions: Reaction rate survey for nat- 
ural gas combustion, 16:16144 (1;DK) 

Present status and future prospect of clean fuel/energy, 
16:17434 (IA;JP;in Japanese) 

NATURAL GAS DEPOSITS 

Characterization of oil and gas reservoir heterogeneity: Seventh 
quarterly report, October 1-December 31, 1990, 16:16108 
(R;US) 

Establishment of an oil and gas database for increased recovery 
and characterization of oil and gas carbonate reservoir het- 
erogeneity: [Progress report], January 1, 1991—March 31, 
1991, 16:16109 (R;US) 

Mechanical properties and modeling of seal-forming lithologies: 
Technical progress report No. 1, September 15, 1990—March 
15, 1991, 16:16111 (R;US) 

NATURAL GAS INDUSTRY 

Natural gas monthly, March 1991, 16:16142 (R;US) 

Waste minimization in the oil and gas exploration and produc- 
tion industry, 16:16135 (R;US) 

NATURAL GAS PROCESSING PLANTS 
Advances in industrial separations technologies, 16:17290 
(R;US) 

NATURAL GASOLINE PLANTS 

See NATURAL GAS PROCESSING PLANTS 
NATURAL LIGHTING 

See DAYLIGHTING 
NAVAL REACTORS 

See SHIP PROPULSION REACTORS 
NAVIER-STOKES EQUATION 

See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 

Grid sensitivity in low Reynokds number hypersonic continuum 
flows, 16:18986 (R;US) 

Numerical simulation of a viscous vortex ring interaction with a 
density interface: Revision 1, 16:18989 (R;US) 

On the parallelization of an adaptive multigrid algorithm for a 
class of flow problems, 16:18978 (R;US) 

Two- and three-dimensional flow of viscous fluid (finite elements 
solution of Navier-Stokes equations), 16:18054 (R;CS;In Rus- 
sian) 

NEA 
ENEA - office building, 16:16566 (RA;LU) 


NEOPLASMS 
Diagnosis 


NEEDLE CHAMBERS 

Double gas needle counter for low radioactivity measurements 
of stable beta emitters, first measurements, 16:18317 
(RA;PL;In Polish) 

NEGATIVE IONS 
See ANIONS 
NEODYMIUM 143 TARGET 

On abnormal increase of the high-energy E1-transitions in 

144Nd, 16:19138 (R;SU;In Russian) 
NEODYMIUM 144 

On abnormal increase of the high-energy E1-transitions in 

“4Nd, 16:19138 (R:SU;In Russian) 
NEODYMIUM 145 TARGET 

Scheme '4®Nd +-decay from the '5Nd(n,2-7) reaction induced 

by thermal neutrons, 16:19097 (R;SU;in Russian) 
NEODYMIUM 146 

Scheme '4®Nd +-decay from the '5Nd(n,2-) reaction induced 

by thermal neutrons, 16:19097 (R;SU;in Russian) 
NEODYMIUM LASERS 

Development of laser atomic spectroscopic technology, 
16:18965 (R;KR;in Korean) 

Modeling of large aperture third harmonic frequency conversion 
of high power Nd:glass laser systems, 16:19311 (R;US) 

NEODYMIUM OXIDES 

Electron irradiation effect on superconducting parameters of 
YBazCu307_; - material with partial substitution of Tm and 
Nd for Y, 16:17661 (IA;SU;in Russian) 

Kinetic phenomena in high-temperature superconducting 
ceramics Y;_,Tm,BazCu307_5, Yo.9Ndo.;BagCu3O7_>, 
16:17657 (IA;SU;In Russian) 

X-ray diffraction analysis of monocrystals of the Bi(Pb)-Sr-Ca- 
Cu-O and Nd-Ba-Cu-O systems, 16:17619 (IA;SU;in Russian) 

NEON 22 REACTIONS 
Percolation and multifragmentation of nuclei, 16:19125 (R;SU) 
NEON IONS 
Saturation and kinetic issues for optical-field-ionized plasma x- 
ray lasers, 16:18140 (R;US) 
NEOPLASMS 
See also CARCINOMAS 
LEUKEMIA 
LYMPHOMAS 
MELANOMAS 
Diagnosis 

Algorithm of nuclear diagnosis of kidney tumors, 16:18628 
(IA;SU;In Russian) 

Angiographic diagnosis of early forms of adrenal tumors, 
16:18661 (IA;SU;in Russian) 

Calculation method of table diagnosis of breast diseases, 
16:18658 (IA;SU;in Russian) 

Comparative evaluation of excretory urography and ultrasonic 
scanning in Wilms tumor in children, 16:18683 (IA;SU;in Rus- 
sian) 

Complex diagnosis of tumors and tumor-like lesions of skeleton 
in children, 16:18698 (IA;SU;in Russian) 

Complex differential radiodiagnosis of 
16:18759 (IA;SU;in Russian) 

Comprehensive noninvasive nuclear diagnosis of volume 
pathology of pelvis localization, 16:18666 (IA;SU;In Russian) 

Diagnosis of malignant tumors of ovaries in girls, 16:18675 
(IA;SU;in Russian) 

Importance of radioimmunoassay of ferritine in blood serum in 
patients with different benign and malignant diseases, 
16:18755 (IA;SU;In Russian) 

Information content of levels of tissue polypeptide antigen (TPA- 
prolifigen) in blood serum in patients with different benign and 
malignant diseases, 16:18756 (IA;SU;in Russian) 

Methods of colonofluorography in revealing large intestine tu- 
mors, 16:18677 (IA;SU;In Russian) 

On standardization of primary double contrast of large intestine, 
16:18629 (IA;SU;in Russian) 

Organization and problems of standardization of roentgenoen- 
doscopic and cytological investigations of lungs and 
mediastinum, 16:18626 (IA;SU;In Russian) 


neck neoplasms, 
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NEOPLASMS 
Diagnosis 


Possibilities and limits of radiodiagnosis of early forms of onco- 
logic diseases, 16:18632 (IA;SU;In Russian) 

Possibilities of complex X-ray examination in diagnosis of ex- 
traorgan retroperitoneal tumors, 16:18691 (IA;SU;in Russian) 

Radionuclide diagnosis of retroperitoneal neoplasms in children, 
16:18737 (IA;SU;in Russian) 

Recognizing and differential radiodiagnosis of early tumors of lo- 
comotor apparatus, 16:18696 (IA;SU;In Russian) 

Roentgenoendoscopic and morphological diagnosis of early 
cancer of large intestine, 16:18664 (IA;SU;In Russian) 

Role of nuclear methods in diagnosis of extroorgan neoplasms 
of small pelvis, 16:18665 (IA;SU;in Russian) 

Size of revealed tumors and morphofunctional changes in duo- 
denum and stomach according to roentgenological data in 
pancreas cancer accompanied by jaundice, 16:18694 
(IA;SU;In Russian) 

Ultrasonic examination and computerized tomography in complex 
diagnosis of uterus neoplasms, 16:18779 (IA;SU;In Russian) 
Use of new drugs in roentgenological and endoscopic examina- 
tions of diagnosis of neoplasms and ulcers of the stomach 

and duodenum, 16:18783 (IA;SU;in Russian) 

X-ray examination method in etiologic diagnosis of maculodys- 
trophia, 16:18713 (IA;SU;In Russian) 


Hyperthermia 
Reproductive capability of thymoma cells after radio- and ther- 
moradiotherapy, 16:18788 (IA;SU;In Russian) 


Neutron Capture Therapy 
Power burst facility/ooron neutron capture therapy program for 
cancer treatment: Volume 4, No. 11, 16:18614 (R;US) 
[An accelerator neutron source for BNCT]: Progress report, 
16:16442 (R;US) 
Neutron Therapy 
Comparative assessment of rbe of fast neutrons used in treat- 
ment of oncological patients, 16:18800 (IA;SU;In Russian) 
Effect of fast neutrons on blood kinin system in the experiment 
and clinic, 16:18884 (IA;SU;in Russian) 
Fast neutrons in treatment of bone neoplasms, 16:18787 
(IA;SU;In Russian) 
Nucleic acid content in leukocytes of oncologic patients in case 
of remote neutron therapy, 16:18792 (IA;SU;In Russian) 
Pancreas 
Size of revealed tumors and morphofunctional changes in duo- 
denum and stomach according to roentgenological data in 
pancreas cancer accompanied by jaundice, 16:18694 
(IA;SU;In Russian) 
Pituitary Gland 
X-ray examination method in etiologic diagnosis of maculodys- 
trophia, 16:18713 (IA;SU;In Russian) 
Radiation Chemistry 
Radiation chemistry and radiotherapy, 16:18616 (IA;AU) 


Radioimmunoassay 
Radioimmunniassay in early revealing of recurrences and 
metastases of gastrointestinal neoplasms, 16:18763 (IA;SU;in 
Russian) 
Significance of radioimmunoassay of tumor markers and indices 
characterizing pancreas function for differential diagnosis of 
pancreas cancer, 16:18734 (IA;SU;In Russian) 


Radiotherapy 
Comparative analysis of preoperational combined irradiation 
with ©°Co and 2°2Cf sources in rectum neoplasm treatment, 
16:18799 (IA;SU;In Russian) 
Delayed effect of complex treatment of patients with larynx neo- 
plasm, 16:18795 (IA;SU;in Russian) 

Direct, early and delayed results of interstitial therapy of thyroid 
neoplasm with '9®Au comisole, 16:18804 (IA;SU;In Russian) 
Integrated examination of esophageal abdomen and retroperi- 

toneal neoplasms before and after radiation treatment, 
16:18794 (IA;SU;In Russian) 
Optimization of radiotherapy of uteri cervix, thyroid and mam- 
mary gland neoplasm, 16:18802 (IA;SU;In Russian) 
Radiation chemistry and radiotherapy, 16:18616 (IA;AU) 
Radiomoditying factors in radiation therapy of neoplasms of up- 
per respiratory organs, 16:18803 (IA;SU;In Russian) 
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Reproductive capability of thymoma cells after radio- and ther- 

moradiotherapy, 16:18788 (IA;SU;In Russian) 
Response Modifying Factors 
Radiomodifying factors in radiation therapy of neoplasms of up- 
per respiratory organs, 16:18803 (IA;SU;In Russian) 
NEPA 
See NATIONAL ENVIRONMENTAL POLICY ACT 
NEPHRITIS 

Potentialities of radionuclide examination in forecasting of glu- 
cocorticoid therapy efficiency in case of glomerulonephritis in 
children, 16:18747 (IA;SU;In Russian) 

Significance of ultrasound examination in combination with 
other methods of radiodiagnosis in case chronic pyelonephri- 
tis, 16:18784 (IA;SU;In Russian) 

NEPTUNE PLANET 

Properties of planetary fluids at high shock pressures and tem- 

peratures, 16:18951 (R;US) 
NEPTUNIUM 

Spectrophotometric determination of neptunium development of 

a simplified procedure for obtention of Np(V), 16:17708 (R;FR) 
NEPTUNIUM 237 

Diffusion experiment of a radionuclide in granitic rock cores, 

16:16273 (R;JP;In Japanese) 
NEPTUNIUM 237 TARGET 

Temperature-dependent Bondarenko factors for 237Np, 247Am, 

and 243Am, 16:19146 (R;US) 
NEPTUNIUM 239 

Low temperature nuclear orientation of 7°°Np in gadolinium 

host, 16:19107 (R;SU) 
NETHERLANDS 

Stb 607 Order of 20 December 1988 amending the Radiation 
Protection Decree, the 1981 Contributions Decree and the 
Decree on Transport of Fissile Materials, Ores and Radioac- 
tive Materials, 16:16418 (I;NL:In Dutch) 

NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 


NEURAL NETWORKS 
A simple neural network scheduler for real-time machine task 
scheduling, 16:19373 (R;US) 
Adaptive transfer functions, 16:19377 (R;US) 
Information theoretic derivation of network architecture and 
learning algorithms, 16:19375 (R;US) 
NEUTRAL ATOM BEAM INJECTION 
A network-based Macintosh serial host interface program, 
16:19280 (R;US) 
NEUTRAL BEAM SOURCES 
High brilliance negative ion and neutral beam source, 16:18970 
(PA;US) 
NEUTRETTOS 
See MUON NEUTRINOS 
NEUTRINO DETECTION 
A study of atmospheric neutrino oscillations in the Frejus experi- 
ment, 16:19009 (R;FR) 
NEUTRINO OSCILLATION 
A study of atmospheric neutrino oscillations in the Frejus experi- 
ment, 16:19009 (R;FR) 
Mass and oscillations of Dirac neutrinos, 16:19006 (R;FR) 
Measuring the quark contribution to the proton spin through vp 
— vp, 16:19014 (R;US) 
NEUTRINO REACTIONS 
The L3 experiment planning at LEP: Precalibration of the BGO 
crystals of the electromagnetic calorimeter by means of cosmic 
rays. The possibility of measuring the number of neutrino fam- 
ilies by isolated photons detection, 16:19018 (R;FR;In French) 
NEUTRINO-PROTON INTERACTIONS 
Measuring the quark contribution to the proton spin through vp 
— vp, 16:19014 (R;US) 
NEUTRINOS 
See also MUON NEUTRINOS 
SOLAR NEUTRINOS 
Mass and oscillations of Dirac neutrinos, 16:19006 (R;FR) 





NEUTRON ACTIVATION ANALYSIS 

Application of activation analysis in the environmental and life 
siences: a summary of relevant research programmes, ana- 
lytical quality control services and other activities supported 
by the international atomic energy agency, 16:17810 (RA;SU) 

Development of activation analysis on the IBR-2 reactor, 
16:17807 (RA;SU;In Russian) 

Development of neutron activation analysis on the basis of 
WWR type reactors in Kola industrial region, 16:17827 
(RA;SU;In Russian) 

Neutron activation analysis in geochemistry and cosmochem- 
istry, 16:17815 (RA;SU;In Russian) 

Neutron activation analysis without multi-element standards, 
16:17811 (RA;SU) 

Nuclear physics methods of analysis using Dalat nuclear reac- 
tor, 16:17808 (RA;SU;In Russian) 

On the possibility of realization of neutron activation analysis in- 
variant to sample matrix, 16:17812 (RA;SU;In Russian) 

The development of accidental neutron dose assessment 
method by radioactive analysis, 16:19169 (R;KR;In Korean) 

NEUTRON ACTIVATION ANALYZERS 
Neutron activation analysis facilities at the imperial college reac- 
tor centre, 16:17809 (RA;SU) 
NEUTRON CAPTURE 
See CAPTURE 
NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 

An accelerator neutron source for BNCT: Progress report and 
Proposed research objectives, 16:16441 (R;US) 

Progress in neutron beam development at the HFR Petten (fea- 
sibility study for a BNCT facility), 16:18613 (R;NL) 

NEUTRON DIFFRACTION 

Study of phase transformations by nuclear methods, 16:18065 

(RA;PL;In Polish) 
NEUTRON DOSIMETRY 

Neutron metrology in the HFR. Steel irradiation R139- 

681/682/683, 16:19277 (R;NL) 


The active personnel dosimeter—APFEL enterprises super- 
heated drop detector: Revision, 16:19175 (R;US) 
NEUTRON EMISSION 
Neutron activated switch, 16:16404 (PA;US) 
NEUTRON EVAPORATION 
See NEUTRON EMISSION 


NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON RADIOGRAPHY 
New development of neutron radiography with a small cyclotron, 
16:18161 (IA;JP) 
NEUTRON REACTIONS 
Calculations of capture cross sections and gamma-ray spectra 
with different strength function models: Presented at the 7th 
International symposium on capture gamma-ray spectroscopy 
and related topics, Asilomar, 14-19 October 1990, 16:19090 
(R;NL) 
NEUTRON SLOWING-DOWN THEORY 
The considering of the slowing down effect in the formalism of 
probability tables. Application to the effective cross section 
calculation, 16:19151 (I;MA:in French) 
NEUTRON SOURCE FACILITIES 
See also IPNS-| SYNCHROTRON 
White source gamma-ray production spectral measurement fa- 
cilities in the USA, 16:19076 (R;US) 
NEUTRON SOURCES 
An accelerator neutron source for BNCT: Progress report and 
Proposed research objectives, 16:16441 (R;US) 
Californium neutron sources. Methods for radioactive material 
preparation, 16:16444 (R;SU;In Russian) 
Some concluding remarks about cold moderator development, 
16:16439 (R;US) 
[An accelerator neutron source for BNCT]: Progress report, 
16:16442 (R;US) 


NICKEL 58 TARGET 


NEUTRON SPECTROMETERS 

Spectrometer for neutron investigations of phase shifts kinetics 

in pulse magnetic field, 16:18348 (R;SU;In Russian) 
NEUTRON THERAPY 

See also NEUTRON CAPTURE THERAPY 

Potentialities of modification of biological effects of fast neu- 
trons, 16:18877 (IA;SU;In Russian) 

NEUTRON TRANSPORT THEORY 

The considering of the slowing down effect in the formalism of 
probability tables. Application to the effective cross section 
calculation, 16:19151 (I;MA;In French) 

NEUTRON-DEFICIENT ISOTOPES 

B* end-point measurements of neutron-deficient nuciei in the 
neighbourhood of 1°Sn and '4Gd, 16:19094 (R;DE;In Ger- 
man) 

NEUTRON-RICH ISOTOPES 
Search of the beta-delayed nuclear fission of the neutron-rich 
nuclei and cosmochronology, 16:19109 (R;SU;In Russian) 
NEUTRONS 
See also COLD NEUTRONS 
EPITHERMAL NEUTRONS 
FAST NEUTRONS 
FISSION NEUTRONS 
THERMAL NEUTRONS 

Empirical correlation between mechanical and physical parame- 
ters of irradiated pressure vessel steels, 16:17554 (R;CH) 

Low dose neutron late effects: Cataractogenesis: Progress re- 
port, July 1, 1991—June 30, 1992, 16:18870 (R;US) 

Transport calculations of neutron transmission through steel us- 
ing ENDF/B-V, revised ENDF/B-V, and ENDF/B-VI iron 
evaluations, 16:19158 (R;US) 

NEVADA 

Applicability of environmental laws to the remedial investigation 
and cleanup of a site at Naval Air Station Fallon, Nevada: 
HAZRAP: Navy remedial action investigation feasibility study 
(Activity Code 47017913C), 16:17186 (R;US) 

NEVADA TEST SITE 

Geology of the Rainier Mesa-Aqueduct Mesa tunnel areas: 
U12n tunnel, 16:18941 (R;US) 

Geophysical modeling of the static water level, 16:18548 (R;US) 

Natural radionuclides in groundwaters from J-13 well at the 
Nevada Test Site, 16:18575 (R;US) 

NEW JERSEY 

Environmental report for calendar year 1989, 16:18528 (R;US) 

Remedial Investigation concept plan for Picatinny Arsenal: Vol- 
ume 2, Descriptions of and sampling plans for Remedial 
Investigation Sites: Final report, 16:18493 (R;US) 

Remedial Investigation concept plan for Picatinny arsenal: 
Volume 1, Environmental setting, applicable regulations, sum- 
maries of site sampling plans, sampling priorities, and 
supporting appendixes: Final report, 16:18492 (R;US) 

NICKEL 

Chromium and nickel determination in metallic alloys by flow 
injection systems with partial coalescence and atomic absorp- 
tion spectrometry, 16:17721 (IA;BR;In Portuguese) 

Depth profiling of iron concentration in Fe-Ni structure with PIXE 
method, 16:17530 (R;SU) 

Epitaxy of metal atoms on metal surfaces: Deposition and diffu- 
sion, 16:17504 (R;US) 

Internal stresses and phase transformation kinetics in carbon 
ion irradiated nickel, 16:17499 (IA;SU;in Russian) 

Theoretical studies of small metal clusters, 16:17851 (RA;US) 

Transport of heavy metals in process wastewaters: Final com- 
posite report, September 1, 1989-November 30, 1990, 
16:16075 (R;US) 

NICKEL 58 

Neutron components of isoscalar giant quadrupole resonance 
states in 56.60.62.64njj, 16:19128 (R;SU) 

Neutron-proton matrix element ratios of 2,* 
58.60.62.64nj| 16:19127 (R;SU) 

NICKEL 58 TARGET 

Toward a unified dynamic model for heavy ion reactions — Ex- 
clusive measurements of Br + Al and Ni + Mg at incident 
energies near 10 MeV/amu, 16:19086 (R;US) 
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NICKEL 60 


NICKEL 60 
Neutron components of isoscalar giant quadrupole resonance 
states in 58-60.62.64njj_ 46:19128 (R;SU) 
Neutron-proton matrix element ratios of 2;* 
$8.60.62.64Njj, 16:19127 (R;SU) 
NICKEL 62 
Neutron components of isoscalar giant quadrupole resonance 
states in 58-60.62.64njj 46:19128 (R;SU) 
Neutron-proton matrix element ratios of 2;* 
58,60.62.64njj 16:19127 (R;SU) 
NICKEL 64 
Neutron components of isoscalar giant quadrupole resonance 
states in 58,60-62-64nj| 46:19128 (P;SU) 
Neutron-proton matrix element ratios of 2;* 
5860.62.64) 16:19127 (R;SU) 


NICKEL 64 TARGET 
Ground state Gamow-Teller strength in ®*Ni(n,p)®*Co, 16:19091 
(R;US) 
NICKEL ALLOYS 
See also ALLOY-FE46NI33CR21 
CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 

A study of nuclear materials by neutron scattering, 16:17532 
(R;KR;In Korean) 

Ni-Nb system amorphous alloys stability under alpha-particles 
irradiation using charged-particle accelerators, 16:17469 
(R;SU;in Russian) 

On nonmonotonous change in mechanical properties of foils un- 
der low dose ion irradiation, 16:17498 (IA;SU;In Russian) 

Some structural and mechanical properties of the 10GN2MFA 
steel used in nuclear power engineering, 16:17480 (IA;CS;in 
Czech) 

Synthesis of atomistic and continuum modelling of intermetallic 
alloys, 16:17458 (R;US) 

NICKEL BASE ALLOYS 

See also INCONEL ALLOYS 

Development of subsurface helium porosity, absorption and 
desorption of deuterium in He* and D2* irradiated Ni-C, Ni-C- 
Ti and Fe-C alloys during post-irradiation annealings, 
16:17486 (IA;SU;In Russian) 

Method for improving weldability of nickel aluminide alloys, 
16:17547 (PA;US) 

Study of the effect of reactive element addition by implanting 
metal ions in a pre-formed oxide layer, 16:17537 (R;US) 

TEM in-situ straining of B2 compounds, 16:17461 (R;US) 

The Hall-Petch relationship and mechanisms of fracture in B2 
compounds: Progress report, 16:17465 (R;US) 

The microstructure and tensile properties of nitrogen containing 
vacuum atomized Alloy 690, 16:17533 (R;US) 

NICKEL COMPLEXES 
Redox chemistry of some tetra-aza macrocyclic complexes, 
16:17968 (IA;AU) 
NICKEL COMPOUNDS 
See also NICKEL OXIDES 
NICKEL SILICIDES 

The role of electronic structure in the mechanical behavior of 

aluminides, 16:17464 (R;US) 
NICKEL OXIDES 
Electron spectroscopic studies of the adsorption of carbon tetra- 
chloride on oxidized Ni (110), 16:17595 (IA;AU) 
NICKEL SILICIDES 
Superplasticity in fine grained nickel silicide, 16:17564 (R;US) 
NIOBIUM 

Effect of niobium on tensile, impact and hardness mechanical 
properties in martensitic steels that could be strengthened, 
16:17470 (|;BR;In Portuguese) 

Low-temperature heat capacity of high purity elements of the 2- 
5 groups of the Periodic system, 16:17503 (IA;SU;in Russian) 

Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA;US) 

The oxidation of TaBe,2 and NbBe;2 coatings on niobium, 
16:17549 (R;US) 
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NIOBIUM ADDITIONS 

See also ALLOY-NI73CR15FE7TI3 

Corrosion behaviour and oxide characterization of surface 
treated Zr-1%Nb fuel cladding tubes, 16:17525 (RA;XA) 

Corrosion behaviour of Zr-Nb-Sn-Fe alloy, 16:17518 (RA;XA) 

NIOBIUM ALLOYS 
See also NIOBIUM ADDITIONS 
NIOBIUM BASE ALLOYS 

Effect of microstructure on the corrosion of Zr-2.5Nb alloy, 
16:17527 (RA;XA) 

Ni-Nb system amorphous alloys stability under alpha-particles 
irradiation using charged-particle accelerators, 16:17469 
(R;SU;In Russian) 

NIOBIUM BASE ALLOYS 

[High-temperature ordered intermetallic alloys]: Foreign trip re- 

port, February 25—March 26, 1991, 16:17544 (R;US) 
NIOBIUM COMPOUNDS 
Temperature effects on the strength and toughness of Be;2Nb, 
16:17550 (R;US) 
NITRATES 

See also ALUMINIUM NITRATES 
AMMONIUM NITRATES 
COPPER NITRATES 
IRON NITRATES 
PETN 
PEROXYACETYL NITRATE 
PLUTONIUM NITRATES 
URANYL NITRATES 

Chemistry of atmospheric precipitation at Lewes, Delaware as 
part of the MAP3S Network: Final report, March 1978— 
November 1990, 16:18452 (R;US) 

NITRIC ACID 
Recycle of nitric acid and aluminum nitrate, 16:16373 (R;US) 
NITRIC OXIDE 

NO, and N2O formation in pressurized fluidized-bed combustion 
tests, 16:16084 (R;US) 

[Chemisorption and reactions studies on well-characterized 
bimetallic and alloy surfaces]: Final report, 16:17856 (R;US) 

NITROBENZENE 

Triplet products from gamma - irradiated aqueous nitrobenzene 

solution, 16:17983 (IA;AU) 
NITROGEN 

An experimental and theoretical investigation of the valence or- 
bital momentum distributions and binding energy spectra of 
nitrogen, 16:19083 (R;AU) 

Determination of anionic 
16:17767 (IA;SU;In Russian) 

Separation of water bloom from closed waster system, 
16:18537 (IA;JP;ln Japanese) 

The structural response of WIPP disposal room with internal gas 
generation, 16:16340 (R;US) 

NITROGEN 12 

Polarization effects of second-class currents in the direct and in- 

verse 6-decay of nuclei, 16:19141 (R;SU;In Russian) 
NITROGEN 13 

Assessment of myocardial blood flow using N-13 ammonia and 
dynamic PET in man, 16:18832 (RA;JP;In Japanese) 

Measurement of regional myocardial blood flow using N-13 am- 
monia dynamic PET: Theory and methodology, 16:18834 
(RA;JP;in Japanese) 

NITROGEN 14 

Low-frequency NMR and NQR with a de SQUID amplifier, 

16:17834 (R:US) 
NITROGEN 14 TARGET 
Measurement of the nitrogen total cross section from 0.5 eV to 50 
MeV, and analysis of the 433-keV resonance, 16:19081 (R;US) 
NITROGEN COMPOUNDS 
See also NITRATES 
NITROGEN OXIDES 

Spherical nitroguanidine process, 16:18403 (PA;US) 

Study on nitrogen decomposition process in waste layer at land- 
fill site, 16:17361 (IA;JP;in Japanese) 

NITROGEN DIOXIDE 
Baseline air quality for northeastern Illinois, 16:18433 (RA;US) 


impurities in HTSC-materials, 





NO, and N2O formation in pressurized fluidized-bed combustion 
tests, 16:16084 (R;US) 
Overview of DOE's field screening technology development ac- 
tivities, 16:18532 (R;US) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
Acid rain in Asia, 16:18420 (R;US) 
An environmental and energy overview of Poland, 16:18422 
(R;US) 
Coal reburning for cyclone boiler NO, contro] demonstration: 
Quarterly report No. 1, Apri-+June 1990, 16:16074 (R;US) 
Combined NO,/SO2 removal in spray-dryer FGD systems, 
16:16072 (R;US) 
Electrochemical abatement of pollutants NO, and SO, in a 
solid-oxide electrolyte reactor: Final report, 16:16073 (R;US) 
Energy technology and emissions control for acid rain abate- 
ment in Asia, 16:18421 (R;US) 
Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 1, October 1—-December 
31, 1990, 16:16082 (R;US) 
NO, pollution from biomass burning: A global study, 16:18487 
(R;US) 
Recent developments in combined control of SOz and NO,, 
16:16071 (R;US) 
NITROUS OXIDE 
Dynamic analysis of a postulated hydrogen burn in a waste stor- 
age tank, 16:16367 (R;US) 
NO, and N2O formation in pressurized fluidized-bed combustion 
tests, 16:16084 (R;US) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR IMAGING 
Clinical trial of MRI clinical evaluation of hybrid image, 16:18835 
(RA;JP;In Japanese) 
Evaluation of non-uniformity separated from statistical noise of 
MRI-A phantom study, 16:18837 (RA;JP;in Japanese) 
NMR SPECTROMETERS 
Target-nucleus polarization measurements with Q-meter, 
16:19077 (R;SU;In Russian) 
Toroids as NMR detectors in metal pressure probes and in flow 
systems, 16:18395 (PA;US) 
NO. 2 FUEL OIL 
See HEATING OILS 
NOBLE GASES 
See RARE GASES 
NOISE (REACTOR) 
See REACTOR NOISE 
NONDESTRUCTIVE TESTING 
Digital quadrature phase detection, 16:18074 (PA;US) 
NONLINEAR PROBLEMS 
Solitons and chaos in plasma, 16:19262 (R;JP) 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NONRADIOACTIVE WASTE DISPOSAL 
Grout Treatment Facility Land Disposal Restriction Management 
Plan, 16:16370 (R;US) 
NONRADIOACTIVE WASTES 
1990 Hanford Site annual waste reduction report, 16:16242 
(RUS) 
A comprehensive approach to managing hazardous materials, 
16:16235 (R;US) 
Compaction and permeability of simulated waste, 16:16339 
(R;US) 
In situ vitrification program treatability investigation progress re- 
port, 16:16266 (R;US) 
NORTH SEA 
Effect of reservoir depletion and pore pressure drawdown on in 
situ stress and deformation in the Ekofisk field, North Sea, 
16:16126 (R;US) 


NUCLEAR EXPLOSION DETECTION 


Water injection-induced shear fracturing in the Ekofisk Field, 
16:16127 (R;US) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY 

Class 7 - Radioactive materials, 16:16420 (1;NO;in Norwegian) 

Royal decree of 8 december 1989 laying down the regulation on 
the land transport of dangerous goods, made pursuant to Act 
No 4 of 18 june 1965, the act of 7 september 1954, act No 47 
of 21 may 1971, act No 39 of 14 june 1971, 16:16419 (I;NO;In 
Norwegian) 

NORWEGIAN ORGANIZATIONS 

Crown Prince Regent’s Resolution extending the authority of the 
Institute for Energy Technology regarding Kjeller and Haken, 
16:16816 (I;NO;in Norwegian) 

Royal decree of 2 june 1989 extending until 30 june 1992 the 
authority of the institute for energy technology to exercise 
control over the import of nuclear material and technology into 
Norway, 16:16421 (I;NO;In Norwegian) 

NOSE 

Densitometry in assessment of X-ray symptoms of perinasal 

cavity diseases, 16:18719 (IA;SU;in Russian) 
NOVA FACILITY 
Large aperture (80-cm diameter) phase plates for beam 
smoothing on Nova, 16:19312 (R;US) 
Nova Upgrade facility for ignition and gain, 16:19330 (R;US) 
Nova Upgrade—A proposed ICF facility to demonstrate ignition 
and gain by the year 2000: LLNL ICF Program, 16:19329 
(R;US) 
Progress on ignition physics for ICF and plans for a Nova up- 
grade to demonstrate ignition and propagating burn by the 
year 2000, 16:19321 (R;US) 
The Nova Upgrade Facility, 16:19319 (R;US) 
The next ICF facilities, 16:19320 (R;US) 
NPR REACTOR 

See N-REACTOR 
NRTS 

See IDAHO NATIONAL ENGINEERING LABORATORY 
NSRR REACTOR 

Annual progress report on the NSRR experiments, (18): January 

1986 through December 1986, 16:16650 (R;JP;in Japanese) 

NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 

See HAZARDS 

HUMAN POPULATIONS 

NUCLEAR DATA COLLECTIONS 

Status report EFF and EAF projects, 16:19067 (R;NL) 
NUCLEAR ENERGY 

A novel scheme for making cheap electricity with nuclear en- 
ergy, 16:17142 (R;US) 

Images of a place and vacation preferences: Implications of the 
1989 surveys for assessing the economic impacts of a nu- 
clear waste repository in Nevada, 16:16310 (R;US) 

Risk-induced social impacts: The effects of the proposed nu- 
clear waste repository on residents of the Las Vegas 
metropolitan area, 16:16311 (R;US) 

Social amplification of risk: An empirical study, 16:17204 (R;US) 

What comes to mind when you hear the words “nuclear waste 
repository?”: A study of 10,000 images, 16:16308 (R;US) 

NUCLEAR ENERGY AGENCY 

See NEA 

NUCLEAR ENGINEERING 

Development and application of isotopic methods in engineering 
and technology: New apparatus elaborations. Proceedings of 
the Polish symposium, 11-14 September 1985, Zakopane, 
16:18307 (R;PL:In Polish) 

Reactor engineering department annual report: April 1, 1989 - 
March 31, 1990, 16:19336 (R;JP) 

NUCLEAR EXPLOSION DETECTION 

Influence of rock properties on methods for the verification of 

underground nuclear explosions, 16:18411 (R;US) 
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NUCLEAR EXPLOSION DETECTION 


The GRMPY ground-motion system control center, 16:18410 
(R;US) 


NUCLEAR EXPLOSIONS 
Thermal nuclear pulse simulation at the National Solar Thermal 
Test Facility, 16:18407 (R;US) 
UGT low level signal conditioning investigation, 16:18408 (R;US) 


NUCLEAR FACILITIES 

See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
IRRADIATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
SURPLUS NUCLEAR FACILITIES 

ALARA engineering at Department of Energy facilities: Bibliog- 
raphy of selected readings in radiation protection and ALARA, 
16:16388 (R;US) 

Administrative Arrangement between the Atomic Energy Control 
Board of Canada and le Service central de surete des installa- 
tions nucleaires du Ministere de I'industrie et de l'amenagement 
du territoire de la Republique francaise for the exchange of 
technical information and cooperation in the regulation of nu- 
clear safety (10 May 1990), 16:16815 (i;CA;In French, English) 

Complex 21: Reconfiguration of the US nuclear weapons com- 
plex, 16:18406 (R;US) 

Environmental radiation exposure: Regulation, monitoring, and 
assessment, 16:19162 (R;US) 

Evaluation of the US Department of Energy’s occupational 
safety and health program for its government-owned 
contractor-operated facilities, 16:16395 (R;US) 

Guidelines for evaluation of non-Safety Class 1 structural com- 
ponents having effects on Safety Class 1 equipment, 
16:16931 (R;US) 

Impacts of the filter clogging on the behaviour of a ventilation 
network in the event of fire, 16:18005 (R;FR) 

Implementation plan for the Defense Nuclear Facilities Safety 
Board, Recommendation 90-7, 16:16407 (R;US) 

Measurement and characterization of filtration efficiencies for 
prefitter materials used in aerosol filtration, 16:16932 (R;US) 

Overview of the Nuclear Regulatory Commission's revised 10 
CFR Part 20, 16:17007 (RA;US) 

Safety implementation plan, 16:17139 (R;US) 


NUCLEAR FRAGMENTATION 
Mukitragmentation of '8”7Au versus heat, compression, rotation 
and geometrical perturbation, 16:19101 (R;FR) 
Saturation and nucleation in hot nuclear systems, 16:19123 
(R;FR) 


NUCLEAR FRAGMENTS 
See also HYPERNUCLEI 
inelastic scattering of the “°Ca on “°Ca at 50 MeV/nucleon. De- 
crease of the giant resonances and of the high energy excited 
states by the emission of light charged particles, 16:19089 
(R;FR;In French) 


NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 


NUCLEAR FUELS 
See also MIXED CARBIDE FUELS 
MOLTEN SALT FUELS 
SPENT FUELS 
Advances by the integral Fast Reactor Program, 16:16790 (R;US) 
Correlation of waterside corrosion and cladding microstructure 
in high-burnup fuel and gadolinia rods, 16:17521 (RA;XA) 
Verification testing of method of determining Gd2Os in nuclear 
fuel, 16:17738 (IA;CS;in Czech) 
[intercomparison of codes for the shielding assessment of fuel 
transportation packages]: Foreign trip report, April 8-12, 
1991, 16:16200 (R;US) 
NUCLEAR INDUSTRY 
instilling professionalism in the nuclear industry: A focus upon 
conduct of operations, 16:16389 (R;US) 


The Vitkovice corporation and nuclear power engineering, 
16:16667 (IA;CS;in Czech) 
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NUCLEAR MAGNETIC MOMENTS 

Nuclear moments of the yttrium isotopes and relaxation of the 

89¥m_ 16:19092 (R;FR;In French) 
NUCLEAR MAGNETIC RESONANCE 

Spinning angle optical calibration apparatus, 16:18389 (PA;US) 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, December 15, 1989-March 15, 
1990, 16:16061 (R;US) 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, December 15, 1988—March 15, 
1989, 16:16060 (R;US) 

NUCLEAR MATERIALS MANAGEMENT 

A scheme for randomized inspections, 16:16411 (R;US) 

New Brunswick Laboratory progress report, October 1989- 
September 1990, 16:16414 (R;US) 

Royal decree of 2 june 1989 extending until 30 june 1992 the 
authority of the institute for energy technology to exercise 
control over the import of nuclear material and technology into 
Norway, 16:16421 (I;NO;in Norwegian) 

Safety implementation plan, 16:17139 (R;US) 

NUCLEAR MATTER 
The interactions of heavy mesons with nuclei, 16:19121 (R;FR) 
NUCLEAR MEDICINE 

Radiation safety issues related to radiolabeled antibodies, 
16:18838 (R;US) 

Report to Congress on abnormal occurrences: 
December 1990, 16:16401 (R;US) 

State and problems of development of nuclear diagnosis in pe- 
diatrics in the Ukraine, 16:18619 (IA;SU;In Russian) 

State and problems of roentgenological service of the Ukrainian 
SSR, 16:18621 (IA;SU;In Russian) 

State and prospects for development of radiological service in 
the Ukrainian SSR, 16:18618 (IA;SU;In Russian) 

NUCLEAR PHYSICS 

KFA Institute of Nuclear Physics. Annual report 1989, 16:19073 
(R;DE) 

Nucleons in nuclei, however.., 16:19120 (R;FR;In French) 

The 1989 annual report: Nuclear Physics Institute, 16:19064 
(R;FR;In FR, EN) 

NUCLEAR POTENTIAL 

Parity dependence in the optical potential of sd-shell nuclei, 

16:19113 (R;FR) 
NUCLEAR POWER PLANTS 
Auxiliary Water Systems 

Generic risk-based inspection guidance for auxiliary feedwater 

system, 16:17131 (R;US) 
Capitalized Cost 

Comparing technical and economic parameters of nuclear 
power plants, 16:16830 (IA;CS;In Czech) 

Methodology of international comparison of economics of nu- 
clear power plant construction, 16:16829 (IA;CS;ln Czech) 

Compiled Data 

Electric plant cost and power production expenses 1989, 

16:16633 (R;US) 
Computerized Control Systems 

Verification and validation of control system software, 16:16877 

(R;US) 
Computerized Simulation 

Development of module-based simulation system for nuclear 

power plant, 16:16809 (RA;FIl) 
Control Rooms 

Advanced human-system interface design review guidelines, 
16:17109 (RA;US) 

Development of a performance indicator of the effectiveness of 
human-machine interfaces for nuclear power piants, 
16:17032 (RA;US) 

Earthquakes 

Dynamics of structures '89. Vol. 1 and 2: Czechoslovak confer- 
ence with international participation, 16:18018 (1;CS;in Czech, 
English, Russian, Slovak) 

Dynamics of structures '89. Vol. 3: Czechoslovak conference 
with international participation, 16:16980 (1;CS;in Czech, Eng- 
lish, Russian, Slovak) 


October— 





Seismic qualification of equipment for Czechoslovak nuclear 

plants, 16:16981 (IA;CS) 
Economic Analysis 

Economic and ecological aspects of nuclear power develop- 
ment, 16:16827 (1;CS;In Czech, Slovak) 

How can replacement of coal-fired power plants by nuclear 
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Oak Ridge National Laboratory Institutional Plan, FY 1991—FY 
1996, 16:17197 (R;US) 

Treatment studies at the Process Waste Treatment Plant at Oak 
Ridge National Laboratory, 16:18566 (R:US) 

US Department of Energy reservior research activities Oak 
Ridge National Laboratory, 16:18541 (R;US) 

ORNL RESEARCH REACTOR 

See ORR REACTOR 

ORR REACTOR 

Oak Ridge Research reactor shutdown maintenance and 
surveillance: Seminannual report, Apri+September 1990, 
16:16954 (R;US) 

OSMIUM COMPLEXES 

The transformation of organic amines by transition metal cluster 

compounds: Progress report, 1990-1991, 16:17855 (R;US) 
OSTEODENSITOMETRY 

Multidetector bone densitometer for supine lateral vertebral 

scanning of the lumbar spine, 16:18611 (R;FR) 
OSTEOMYELITIS 

Computer application in roentgeno-radioisotope evaluation of 
treatment efficiency in case of chronic osteomyelitis, 
16:18873 (IA;SU;in Russian) 


OXIDOREDUCTASES 


On some new roentgenological symptoms of hematogenous os- 
teomyelitis of vertebrae in children and juveniles, 16:18701 
(IA;SU;In Russian) 

Radiodiagnosis of early manifestation of traumatic osteomyeli- 
tis, 16:18714 (IA;SU;In Russian) 

OSTEOPOROSIS 

Multidetector bone densitometer for supine lateral vertebral 

scanning of the lumbar spine, 16:18611 (R;FR) 
OVARIES 

Comparative evaluation of ultrasound and roentgenological 
examination in diagnosis of neoplasms and neoplastic forma- 
tions of ovaries, 16:18776 (IA;SU;In Russian) 

Positive scintiscanning and radioimmunoassay of some tumor 
markers in diagnosis and evaluation of efficacy of treatment of 
ovary cancer, 16:18735 (IA;SU;in Russian) 

OXETANE 

See ETHERS 
OXIDANTS 

See OXIDIZERS 


OXIDASES 
See OXIDOREDUCTASES 
OXIDES 
See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BERYLLIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
CHROMIUM OXIDES 
COPPER OXIDES 
EUROPIUM OXIDES 
GADOLINIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LEAD OXIDES 
MAGNESIUM OXIDES 
MOLYBDENUM OXIDES 
NEODYMIUM OXIDES 
NICKEL OXIDES 
NITROGEN OXIDES 
PALLADIUM OXIDES 
PHOSPHORUS OXIDES 
PLATINUM OXIDES 
PLUTONIUM OXIDES 
POTASSIUM OXIDES 
PRASEODYMIUM OXIDES 
RHODIUM OXIDES 
SILICON OXIDES 
SILVER OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
THALLIUM OXIDES 
THORIUM OXIDES 
THULIUM OXIDES 
TIN OXIDES 
TUNGSTEN OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZIRCONIUM OXIDES 
BA85: A Bence-Albee oxide analysis routine with mineral code 
capabilities, 16:17842 (R:US) 
Fuel channel oxide thickness measurements at the Oyster 
Creek Nuclear Generating Station, 16:18066 (RA:XA) 
Precipitate growth kinetics in Zircaloy 4, 16:17522 (RA;XA) 
Study of the effect of reactive element addition by implanting 
metal ions in a pre-formed oxide layer, 16:17537 (R;US) 
OXIDIZERS 
Application of oxidant to decomposition of trichioroethylene ab- 
sorbed on activated charcoal, 16:17315 (IA;JP:in Japanese) 


OXIDIZING AGENTS 
See OXIDIZERS 


OXIDOREDUCTASES 
See also PEROXIDASES 
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OXIDOREDUCTASES 


The mechanism of switching from an acidogenic to butanol- 


acetone fermentation by Clostridium acetobutylicum: 
Technical progress report, April 15, 1990—April 14, 1991, 
16:16468 (R;US) 
The metabolism of hydrogen by extremely thermophilic bacteria: 
Progress report, April 1988—June 1990, 16:16451 (R;US) 
OXOPROPANE 
See ACETONE 
OXYGEN 
Activation Analysis 

Activation autoradiography of oxygen in HTSC-materials, 

16:17743 (IA;SU;In Russian) 
Autoradiography 

Activation autoradiography of oxygen in HTSC-materials, 

16:17743 (IA;SU;in Russian) 
Chemical Reactions 

Theoretical studies of hydrocarbon combustion chemistry: An- 

nual progress report, 16:17998 (R;US) 
Chemical State 

Chemical and electrochemical behaviour of the BaCuOz,, and 
Ba(CuO,)ocenter dotH2O phases, 16:17890 (IA;SU;In Rus- 
sian) 

Neutron Activation Analysis 

Determination of oxygen content in HTSC of the YBazCu307_ 5 
composition, 16:17741 (IA;SU;In Russian) 

Determination of oxygen content in superconducting ceramics 
YBa2Cu30; by different methods, 16:17740 (IA;SU;In Russian) 

Problems of accuracy improvement during oxygen determina- 
tion in HTSC-materials by neutron activation method, 
16:17742 (IA;SU;In Russian) 

Phosphorescence 

Polymer characterization using singlet oxygen phosphores- 

cence as a spectroscopic probe, 16:17954 (R;US) 
Quantitative Chemical Analysis 

Chemical and electrochemical behaviour of the BaCuOz,, and 
Ba(CuO2)ocenter dotH.O phases, 16:17890 (IA;SU;in Rus- 
sian) 

Comparison of different methods for determination of oxygen 
nonstoichiometry of HTSC, 16:17755 (IA;SU;in Russian) 

Determination of oxygen content in YBazCu30, specimens after 
quenching from different temperatures, 16:17761 (IA;SU;In 
Russian) 

Diagnostics of oxygen content in near-the-surface region of 
HTSC-compounds by the total current spectroscopy method, 
16:17877 (IA;SU;In Russian) 

Estimation of oxygen content in quenched YBa2Cu307_, speci- 
mens from X-ray diffraction study data, 16:17762 (IA;SU;In 
Russian) 

On the problem of determination of active oxygen of HTSC, 
16:17759 (IA;SU;In Russian) 

Photometric determination of oxygen in HTSC-materials, 
16:17758 (IA;SU;In Russian) 

Reduction 

A study on the removal of dissolved oxygen from the secondary 
water in nuclear power plants, 16:16856 (R;KR;In Korean) 

Electrocatalysts for oxygen electrodes: Final report, 16:17944 
(R;US) 

Thermal Gravimetric Analysis 

Determination of oxygen content in HTSC of the YBapCu307_,« 
composition, 16:17741 (IA;SU;In Russian) 

Determination of oxygen content in superconducting ceramics 
YBa2Cu30; by different methods, 16:17740 (IA;SU;In Russian) 

Volumetric Analysis 

Determination of nonstoichiometric oxygen in high-temperature 
superconductors and other complex metal oxides, 16:17760 
(IA;SU;in Russian) 

OXYGEN 17 

[Metal alkoxides: Models for metal oxides. Alkoxide ligands in 
early transition metal organometallic chemistry]: Progress re- 
port, 16:17859 (R;US) 

OXYGEN 18 

Environmental isotope-aided studies on water resource in the 

region of Cheju (VI), 16:18564 (R;KR;In Korean) 
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OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
RESPONSE MODIFYING FACTORS 
OXYGEN HYDRIDES 
See WATER 
OXYSULFIDES 
Improved molten metal containment vessel with rare earth oxy- 
sulfide or sulfide protective coating thereon and method of 
making same, 16:16859 (PA;US) 
OZONE 
An environmental and energy overview of Poland, 16:18422 
(R;US) 
Baseline air quality for northeastern Illinois, 16:18433 (RA;US) 
Environmental alternatives for transportation, 16:18444 (RA;US) 
Ozone treatment of cooling water, results of a full-scale perfor- 
mance evaluation, 16:17281 (R;US) 
Relationships between PAN and Ozone at sites in Eastern North 
America, 16:18424 (R;US) 
OZONE LAYER 
Report to the Secretary of Energy on ozone-depleting sub- 
stances: An analysis of the energy and economic effects of 
phasing out certain organic chlorine and bromine products, 
16:18431 (R;US) 
1,2-DIHYDROXYBENZENE 
See PYROCATECHOL 


p 


P REACTOR 
Reactor incident status 1987 fourth quarter report: Deleted Ver- 
sion, 16:17133 (R;US) 
Record of Decision; Continued operation of K, L, and P Reactors, 
Savannah River Site, Aiken, South Carolina, 16:16971 (R;US) 
P-TYPE CONDUCTORS 
Fixation of CO2 on p-Gap photocathode, 16:16512 (IA;JP;In 
Japanese) 
PACIFIC GAS DIABLO CANYON-1 REACTOR 
See DIABLO CANYON-1 REACTOR 
PACIFIC GAS DIABLO CANYON-2 REACTOR 
See DIABLO CANYON-2 REACTOR 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC NORTHWEST REGION 
See FEDERAL REGION X 
PACKAGING 
Radioactive material packaging performance testing, 16:16204 
(R;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAIR PRODUCTION 
bantib-production on the Z resonance: a challenge to the stan- 
dard model, 16:18994 (R;FR) 
PAKS-1 REACTOR 
Monitoring acoustic emission at in-service hydrotest in nuclear 
power plant Paks, 16:16717 (IA;CS) 
PAKS-2 REACTOR 
Monitoring acoustic emission at in-service hydrotest in nuclear 
power plant Paks, 16:16717 (IA;CS) 
PALLADIUM 
Energetics, bonding mechanism and electronic structure of 
metal/ceramic interfaces: Progress report, February 1, 1988— 
March 31, 1991, 16:17467 (R;US) 
Epitaxy of metal atoms on metal surfaces: Deposition and diffu- 
sion, 16:17504 (R;US) 
Mechanical behavior of nanocrystalline Cu, Pd and Ag samples, 
16:17443 (R;US) 
[Chemisorption and reactions studies on well-characterized 
bimetallic and alloy surfaces]: Final report, 16:17856 (R;US) 
[Electrocatalytic study of ammonia synthesis and methane 
dimerization in high temperature solid electrolyte cells): 
Progress report, 16:16141 (R;US) 





PALLADIUM OXIDES 
Energetics, bonding mechanism and electronic structure of 
metal/ceramic interfaces: Progress report, February 1, 1988— 
March 31, 1991, 16:17467 (R;US) 
PANCREAS 
A trial for the quantitative determination of the acute radiation- 
induced pancreatic islet cell death irradiated with 200 KVp 
x-ray and 30 MeV fast neutron beams, 16:18903 (RA;JP;In 
Japanese) 
PAPER 
Proceedings of waste stream minimization and utilization inno- 
vative concepts: An experimental technology exchange: 
Volume 2, General industrial, 16:17336 (R;US) 
Solid-surface luminescence analysis: Progress report, 1 Febru- 
ary 1990-14 January 1991, 16:17858 (R;US) 
Statistic analysis of waste recycling activity, 16:17364 (IA;JP;In 
Japanese) 
Study on control of waste release and its effect, 16:17350 
(IA;JP;in Japanese) 
PAPER INDUSTRY 
Economic and practical energy use in pulp industry, 16:17333 
(R;Fl;in Finnish) 
PARACHUTES 
Low altitude high speed cargo parachute system development: 
A status report, 16:18401 (R;US) 
PARAFFINS 
See ALKANES 
PARALLEL PROCESSING 
On parallel search of DNA sequence databases, 16:18590 (R;US) 
Parallel supercomputing: Advanced methods, algorithms and 
software for large-scale problems: Progress report, July 
1990—April 1991, 16:19354 (R;US) 
PARAMAGNETIC RESONANCE (ELECTRON) 
See ELECTRON SPIN RESONANCE 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARTIAL DIFFERENTIAL EQUATIONS 
See also GRAD-SHAFRANOV EQUATION 
LAPLACE EQUATION 
MAXWELL EQUATIONS 
NAVIER-STOKES EQUATIONS 
Backward iteration in a rational interpolation application, 
16:19386 (R;US) 
PARTICLE BEAM FUSION ACCELERATOR 
Progress in light ion fusion, 16:19302 (R;US) 
PARTICLE BEAMS 
ls cepstrum averaging applicable to circularly polarized electric- 
field data?, 16:18413 (R;US) 
Simulation studies of emittance growth in RMS mismatched 
beams, 16:18186 (R;US) 
PARTICLE IDENTIFICATION 
Search for new particles with UA2, 16:19010 (R;FR) 
PARTICLE KINEMATICS 
Why and how to normalize the factorial moments of intermit- 
tency, 16:19021 (R;FR) 
PARTICLE PRODUCTION 
See also ELECTROPRODUCTION 
PHOTOPRODUCTION 
Deep inelastic nuclear reactions and some aspects of quantum 
chromodynamics, 16:19070 (R;SU) 
PI-P correlations and A measurements in relativistic heavy ion 
collisions, 16:18952 (R;FR) 
Search for new particles with UA2, 16:19010 (R;FR) 
W*- and Z° production at hadron colliders, 16:19012 (R;FR) 
Why and how to normalize the factorial moments of intermit- 
tency, 16:19021 (R;FR) 
PARTICLE TRACKS 
Aparallel non-neural trigger tracker for the SSC, 16:18355 (R;US) 
Gradient search for the straight track parameters, 16:19364 
(R;SU;In Russian) 
PARTICLE WIDTHS 
bantib-production on the Z resonance: a challenge to the stan- 
dard model, 16:18994 (R;FR) 


PATHOLOGICAL CHANGES 


PARTICULATES 

Analysis of particle slip and drag in a lift pipe used in the Hot- 
Recycle-Solid oil shale retort, 16:16148 (R;US) 

Baseline air quality for northeastern Illinois, 16:18433 (RA;US) © 

Environmental alternatives for transportation, 16:18444 (RA;US) 

Numerical simulation of the dynamics and microphysics of pre- 
scribed forest burns, 16:18488 (R;US) 

Shelf export of particulates/transport in continental margin wa- 
ters: Progress report, 16:18544 (R;US) 


PASSENGERS 
See OCCUPANTS 


PASSIVE SOLAR HEATING SYSTEMS 

See also TROMBE WALLS 

An experimental investigation of the influence of heater type on 
passive solar building performance, 16:16556 (R;GB) 

An experimental investigation of the influence of thermostat type 
on passive solar building performance, 16:16557 (R;GB) 

An investigation of the influence of heater type and thermostat 
response on passive solar building performance: Design of 
experiments, 16:16555 (R;GB) 

An investigation of the influence of heater type and thermostat 
response on passive solar building performance: Model/data 
comparison study, 16:16559 (R;GB) 

An investigation of the influence of heater type and thermostat 
response on passive solar building performance: Design of 
experiments, 16:16555 (R;GB) 

Description of the EMC test room facility 1987-88, 16:16558 
(R;GB) 

Heat transfer at internal building surfaces: Recommendations 
for a future work programme, 16:16554 (R;GB) 

Study of the thermal performance of the passive air cycle house. 
Part 7.: Thermal performance of the residential test house in 
winter and its air tightness, 16:16535 (IA;JP;in Japanese) 

Test cell studies 1: solar distribution: A study of the way that in- 
coming solar radiation is distributed between the elements of 
a room, 16:16550 (R;GB) 

Test cell studies 1: solar-lost: The influence of window size and 
room colour on the fraction of incoming solar radiation re- 
flected back out of a room, 16:16551 (R;GB) 

Test cell studies 1: window coverings: Measurement of parame- 
ters describing the effect of curtains, net curtains and 
venetian blinds, 16:16552 (R;GB) 


PASTEURIZATION 
Solar sterilizing system of water using fresnel lens, 16:16573 
(IA;JP;in Japanese) 


PATHOLOGICAL CHANGES 

See also ABSCESSES 

INFLAMMATION 
ULCERS 

Early morphological and functional radiodiagnosis of commis- 
sures and commissural diseases in dispensary examination 
of miners, 16:18633 (IA;SU;In Russian) 

Experience on transdural epidurography application in diagnosis 
of protrusio and hernia of disks of lumbus vertebral section, 
16:18707 (IA;SU;In Russian) 

Peculiarities of ablodem commissure localization in patients with 
postoperational large hermia according to roentgenological 
examination, 16:18781 (IA;SU;in Russian) 

Radiobiological aspects of primary irradiation of pathological 
changed tissue in nuclear diagnosis, 16:18623 (IA;SU;In Rus- 
sian) 

Radiodiagnosis of injuries and diseases of vertebrae ligaments, 
16:18702 (IA;SU;in Russian) 

Radiodiagnosis of pulmonary complications in nonthorax 
trauma, 16:18645 (IA:SU;In Russian) 

Radiodiagnosis of tumor-like neoplasms of larynx, 16:18643 
(IA:SU;In Russian) 

Roentgenodiapeutic in esophagus patency disorders, 16:18684 
(IA;SU;In Russian) 

Roentgenological and morphological comparisons in hypoplasia 
of lungs and chronic nonspecific pneumonia in children, 
16:18638 (IA;SU;in Russian) 
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PATHOLOGICAL CHANGES 


Role of x-ray examination in revealing the reasons for dysphagy 
before and after selective proximal vagotomy, 16:18660 
(IA;SU;In Russian) 

Use of new drugs in roentgenological and endoscopic examina- 
tions of diagnosis of neoplasms and ulcers of the stomach 
and duodenum, 16:18783 (IA;SU;In Russian) 

PATIENTS 

Radiation exposure of the patient due to nuclear medical appli- 
cation of labeled monocional antibodies, 16:18859 (R;DE;In 
German) 

PATTERN RECOGNITION 

An optical pattern recognition architecture implementing the 

mean-square-error correlation algorithm, 16:19382 (PA;US) 
PAVEMENTS 

Evaluation of oil shale bitumen as a pavement asphalt additive 
to reduce moisture damage susceptibility, 16:16149 (R;US) 

Large scale seasonal solar energy heating system.: Application 
to snow melting and air-conditioning systems for the airport, 
16:16547 (IA;JP;in Japanese) 

PBF REACTOR 
Power burst facility/ooron neutron capture therapy program for 
cancer treatment: Volume 4, No. 11, 16:18614 (R;US) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PEACH BOTTOM-2 REACTOR 

MELCOR simulation of long-term station blackout at Peach Bot- 
tom, 16:17043 (RA;US) 

The probability of Mark-| liner failure, 16:17048 (RA;US) 

PEACH BOTTOM-3 REACTOR 

MELCOR simulation of long-term station blackout at Peach Bot- 
tom, 16:17043 (RA;US) 

The probability of Mark-l liner failure, 16:17048 (RA;US) 

PEAK LOAD 
Economic analysis of nuclear power generation, 16:17202 
(R;KR;In Korean) 
PEAK POWER 
See PEAK LOAD 
PEAT 

Environmental control by means of studying the natural areas 
with nuclear physics methods, 16:17824 (RA;SU;In Russian) 

The peats of Costa Rica: Volume 3, End-use assessment, 
16:16107 (R;US) 

PEBBLE BED REACTORS 

Calculation of mechanical phenomena in the core bottom of a 
HTGR-type reactor, 16:16765 (1;DE;In German) 

Heat transfer and thermal stress analyses of the multilayered 
spherical fuel particles of a particle bed space nuclear reactor, 
16:16957 (R;US) 

Investigation of dynamic response of HTR core and comparison 
with shaking table-tests, 16:16781 (RA;XA) 

PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA 
Relationships between PAN and Ozone at sites in Eastern North 
America, 16:18424 (R;US) 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
PENTANE 

[PEPICO studies of ion dissociations: The structure and heats 
of formation of ions, molecules, and free radicals]: Research 
report, 1988-1990, 16:17949 (R;US) 

PEOPLE 

See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 

See CHINA 
PEPTIDES 

Future directions, 16:17925 (RA;US) 
PERFORMANCE 

Characteristics of solar radiation in each district based on sun- 
shine hours, 16:16507 (IA;JP;in Japanese) 

Transient characteristics of the performance of corrugated plate 
type solar air collectors, 16:16570 (IA;JP;ln Japanese) 
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PEROVSKITES 
Solid-state proton conductors: Final report, 16:17235 (R;US) 
PEROXIDASES 

Free radical generation by thyroid peroxidase and its effects on 

cells in vitro, 16:18922 (R;US) 
PEROXYACETYL NITRATE 
Relationships between PAN and Ozone at sites in Eastern North 
America, 16:18424 (R;US) 
PERSONNEL 
See also CONTRACTOR PERSONNEL 
MEDICAL PERSONNEL 
REACTOR OPERATORS 
SECURITY PERSONNEL 

An organizational cultural assessment of the Energy Technology 
Engineering Center, 16:18586 (R;US) 

Conversion of a mainframe simulation for maintenance pertor- 
mance to a PC environment, 16:17041 (RA;US) 

Instilling professionalism in the nuclear industry: A focus upon 
conduct of operations, 16:16389 (R;US) 

Organizational Cultural Assessment of the Energy Technology 
Engineering Center, 16:19333 (R;US) 

There is more to training than lecture, 16:16409 (R;US) 

WIPP radiation dosimetry program, 16:16394 (R;US) 

PERSONNEL DOSIMETRY 

Measurement of ambient dose rate caused by G-radiation and 
personal dose rate at Kruemmel and Unterweser nuclear 
power plants, 16:16651 (R;DE;in German) 

The active personnel dosimeter—APFEL enterprises super- 
heated drop detector: Revision, 16:19175 (R;US) 

PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PESTICIDES 
See also HERBICIDES 
INSECTICIDES 

Cooperative research projects of the Institute of Hydrobiology of 
Academia Sinica, Wuhan, P.R. China and the Institute of Eco- 
logical Chemistry of the Gesellschaft fuer Strahlen- und 
Umweltforschung mbH Munich, 1981-1989, 16:18920 (R;DE) 

PETN 
Shock response of Detasheet, 16:18404 (R;US) 
PETROLEUM 

Activities of the Oil Implementation Task Force, December 1990— 
February 1991; Contracts for field projects and supporting 
research on enhanced oil recovery, ApritJune 1990: Progress 
review No. 63, quarter ending June 30, 1990, 16:16116 (R;US) 

Chemical comparison of weathered spilled oil and Exxon/Vakdez 
hold oil from an occupational health standpoint, 16:18917 
(R;US) 

Development of new, possibly uniform, nonionic tensides for en- 
hanced recovery of petroleum. Final report, 16:16121 (1;DE;In 
German) 

Ecological evaluation of proposed discharge of dredged 
material from Oakland Harbor into ocean waters (Phase 2 of - 
42-foot project), 16:18568 (R;US) 

Manufacturing sector carbon dioxide emissions in nine OECD 
countries 1973-87: A Divisia index decomposition to changes 
in fuel mix, emission coefficients, industry structure, energy 
intensities, and international structure, 16:18471 (R;US) 

National Institute for Petroleum and Energy Research quarterly 
technical report for October 1—-December 31, 1990: Volume 1, 
Fuels research, 16:16140 (R;US) 

Nuclear-physics methods of analysis in the investigation of 
petroleum and oil products, 16:17828 (RA;SU;In Russian) 

Quarterly oil report, Third quarter 1990: Volume 10, Number 3, 
16:16132 (R;US) 

Research on improved and enhanced oil recovery in Illinois 
through reservoir characterization: [Quarterly technical re- 
port], January 1 through March 28, 1991, 16:16117 (R;US) 

Techno-economic evaluation of the ROPE®© process, 16:16147 
(R;US) 

The effect of alkaline additives on the performance of surfactant 
systems designed to recover light oils, 16:16124 (R;US) 

The potential impact on socio-economic groups of rising energy 
prices due to the Kuwaiti crisis, 16:16131 (R;US) 





PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 

Activities of the Oil Implementation Task Force, December 1990— 
February 1991; Contracts for field projects and supporting 
research on enhanced oil recovery, Apri+June 1990: Progress 
review No. 63, quarter ending June 30, 1990, 16:16116 (R;US) 

Characterization of oil and gas reservoir heterogeneity: Seventh 
quarterly report, October 1—-December 31, 1990, 16:16108 
(R;US) 

Effect of reservoir depletion and pore pressure drawdown on in 
situ stress and deformation in the Ekofisk field, North Sea, 
16:16126 (R;US) 

Establishment of an oil and gas database for increased recovery 
and characterization of oil and gas carbonate reservoir het- 
erogeneity: [Progress report], January 1, 1991—March 31, 
1991, 16:16109 (R;US) 

Mechanical properties and modeling of seal-forming lithologies: 
Technical progress report No. 1, September 15, 1990—March 
15, 1991, 16:16111 (R;US) 

Organic geochemical and tectonic evolution of the midcontinent 
rift system: Organic geochemistry and micropaleontology: 
Progress report, September 15, 1990-September 14, 1991, 
Year 3, 16:18933 (R;US) 

Research on improved and enhanced oil recovery in Illinois 
through reservoir characterization: [Quarterly technical re- 
port], January 1 through March 28, 1991, 16:16117 (R;US) 

Reservoir characterization by cross hole measurements: Semi- 
annual progress report, 16:16112 (R;US) 

PETROLEUM GEOLOGY 
Energy and Technology Review, January 1991, 16:16114 (R;US) 
PETROLEUM INDUSTRY 

Quarterly oil report, Third quarter 1990: Volume 10, Number 3, 
16:16132 (R;US) 

Survey of the oil situation in Europe, 16:16133 (R;JP;in Japanese) 

Waste minimization in the oil and gas exploration and produc- 
tion industry, 16:16135 (R;US) 

PETROLEUM PRODUCTS 

See also DIESEL FUELS 

FUEL OILS 

International Petroleum Statistics Report, 16:17215 (R;US) 

Monthly energy review, April 1991, 16:17214 (R;US) 

Nuclear-physics methods of analysis in the investigation of 
petroleum and oil products, 16:17828 (RA;SU;In Russian) 

Quarterly oil report, Third quarter 1990: Volume 10, Number 3, 
16:16132 (R;US) 

PETROLEUM REFINERIES 
Advances in industrial separations technologies, 16:17290 
(R;US) 
PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PFR REACTOR 
A review of the United Kingdom fast reactor programme, 
16:16803 (RA;XA) 
PHARMACEUTICALS 
See DRUGS 
PHASE SPACE 

A real-time longitudinal phase-space measurement technique 
for H— beams, 16:18187 (R;US) 

Variational random phase approximation for the anharmonic os- 
cillator, 16:19210 (R;FR) 

PHASE STUDIES 

Forming process of 110 K high-Tc phase in Bi-Pb-Sr-Ca-Cu-O 

system, 16:19197 (R;CN;in English and Chinese) 
PHASE TRANSFORMATIONS 

Effect of irradiation on the microstructure of Zircaloy 4: Amor- 
phous transformation and alloying element resolution - Impact 
upon corrosion, 16:17512 (RA;XA) 

PHENANTHRENE 

Microbial degradation of coal-tar derived organic compounds at 

a town-gas site, 16:18511 (RA;US) 


PHENIX REACTOR 
Status of fast breeder reactors development in France during 
1989, 16:16797 (RA;XA;In French) 
PHENOLS 
Free radical generation by thyroid peroxidase and its effects on 
cells in vitro, 16:18922 (R;US) 
Solid-surface luminescence analysis: Progress report, 1 Febru- 
ary 1990-14 January 1991, 16:17858 (R;US) 
PHENYLETHYLENE 
See STYRENE 
PHI4-FIELD THEORY 
On the nature of phase transition in a two dimensional PHI* the- 
ory, 16:19059 (R;SU) 
PHONONS 
Electron-phonon coupling, oxygen isotope effect, and supercon- 
ductivity in Ba; _,K,BiO3, 16:18105 (R;US) 
PHOSPHATIDYLCHOLINE 
See LECITHINS 
PHOSPHONATES 
Landfill deepage water treatment using struvite deposition pro- 
cess and microbiological fluidized bed, 16:18539 (IA;JP;In 
Japanese) 
PHOSPHORUS 
Phosphorus determination by atomic absorption spectrometry in 
graphite furnace using different pipes, 16:17723 (IA;BR;In 
Portuguese) 
PHOSPHORUS OXIDES 
Solid state NMR studies of heterogeneous catalysis, 16:17853 
(RA;US) 
PHOTOCATHODES 
Fixation of CO2 on p-Gap photocathode, 16:16512 (IA;JP;in 
Japanese) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
Crystal growth and photoelectrochemical characterization of 
Cd4BSe, (B = Si or Ge), 16:16511 (IA;JP) 
PHOTOELECTRON SPECTROSCOPY 
Spectroscopic and photoelectron-spectroscopic studies on con- 
densed matters by using extreme ultraviolet radiation from 
synchrotron, 16:19180 (IA;JP) 
PHOTOEMISSION 
A new approach to the understanding of the field photoemission 
phenomenon, 16:19192 (R;FR;in French) 
PHOTOLYSIS 
Radiolytic and photolytic studies of luminescent defects in irradi- 
ated solids, 16:17959 (IA;AU) 
PHOTOMAGNETIC EFFECT 
See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON BEAMS 
Apparatus for monitoring x-ray beam alignment, 16:18969 
(PA;US) 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON EMISSION 
Emission of hard gamma-quanta in z~ Xe-interactions at 3.5 
GeV/c, 16:19096 (R;SU;in Russian) 
PHOTON TRANSPORT 
GETM program packet for simulation by Monte Carlo method of 
electron-photon cascades in complex geometries, 16:19150 
(R;SU;In Russian) 
PHOTON-PHOTON INTERACTIONS 
Measurement and analysis of the reaction +7->3x*3x-, 
16:18999 (R;DE) 
PHOTONS 
DEEP code to calculate dose equivalents in human phantom for 
external photon exposure by Monte Carlo method, 16:19168 
(R;JP) 
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PHOTONS 


Program SCATMAN: A code designed to calculate photon co- 
herent scattering anomalous scattering factors and cross 
sections, 16:19148 (R;US) 

The 7Fy -> 5Do Two-photon transition: a test of theoretical 
models, 16:18968 (R;FR) 

PHOTONUCLEAR REACTIONS 

Deep inelastic nuclear reactions and some aspects of quantum 
chromodynamics, 16:19070 (R;SU) 

Point-like interactions of photons in high P+ photoproduction, 
16:19038 (R;FR) 

Polarization and electromagnetic probes, 16:19112 (R;FR) 

PHOTOPERIOD 

Biological manipulation of migration rate: The use of advanced 
photoperiod to accelerate smoltification in yearling chinook 
salmon: Annual report, 1989, 16:18591 (R;US) 

PHOTOPRODUCTION 

Point-like interactions of photons in high P+ photoproduction, 
16:19038 (R;FR) 

Polarization and electromagnetic probes, 16:19112 (R;FR) 

PHOTOSYNTHESIS 

Effective utilization of solar energy for photosynthesis (charac- 
teristic of fluorescence for the sumple), 16:16510 (IA;JP;In 
Japanese) 

PHOTOSYNTHETIC REACTION CENTERS 

See also CHLOROPHYLL-BINDING PROTEINS 

Electronic excitation transport in photosynthesis and crystal and 
molecular structures of porphyrin compounds, 16:17950 
(R;US) 

Fluorescence spectroscopy of excitation transfer in Photosys- 
tem 1, 16:18601 (R;US) 

PHOTOVOLTAIC CELLS 

See also SOLAR CELLS 

Solar photovoltaic technologies, 16:16520 (RA;US) 
PHOTOVOLTAIC CONVERSION 

Photovoltaics: From the laboratory to the marketplace, 
16:16522 (R;US) 

PHOTOVOLTAIC POWER PLANTS 

Abstracts of 1990 JSES (Japan Solar Energy Society)-JWEA 
(Japan Wind Energy Association) Joint Conference, 16:16503 
(1;JP;in Japanese) 

DELPHOS photovoltaic power pliant operation within ENEL grid: 
June 1988-July 1989 results, 16:16529 (R;IT;In Italian) 

PHOTOVOLTAIC POWER SUPPLIES 

Economical system configuration of residential PV systems, 
16:16527 (IA;JP;in Japanese) 

For speedy achievement of popularization of home size electric 
power station by solar cell. Part ll, 16:16526 (IA;JP;in Japan- 
ese) 

Fundamental study that produce hydrogen with solar enregy.: 
Property with simulated power source, 16:16450 (IA;JP;In 
Japanese) 

Gasoline stands will be replaced from electric power energy to 
solar power energy, 16:16525 (IA;JP;In Japanese) 

PHTHALIC ACID 

Structure and structural diversity in resinites as determined by 
pyrolysis-gas chromatography-mass spectrometry, 16:17849 

R;US 


PHYSICAL PROPERTIES 
Changes in composition of waste received at waste processing 
plants in Tokyo, 16:17374 (IA;JP;in Japanese) 
PIGE ANALYSIS 
See NUCLEAR REACTION ANALYSIS 
PROTON REACTIONS 
PIGMENT CELLS 
See ANIMAL CELLS 
PINELLAS PLANT 
Technical Safety Appraisal of the Pinellas Plant, 16:16392 (R;US) 
PINNING FORCE 
See MAGNETIC FLUX 
PINS (FUEL) 
See FUEL PINS 
PION BEAMS 
Cavity shape and beam dynamics design for a linac for pions, 
16:18185 (R;US) 
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PION PLUS-PROTON INTERACTIONS 

Strange and nonstrange baryon production in «*p and K*p in- 

teractions at 250 GeV/c, 16:19003 (R;SU;In Russian) 
PION REACTIONS 
Is it possible to observe the cusp phenomena in pion-nucleus 
reactions at low energies, 16:19129 (R;SU) 
PION-NUCLEON INTERACTIONS 
Meson-exchange aN model, 16:19110 (R;US) 
PIONS 
See also PIONS MINUS 
PIONS PLUS 

Once more on the angular distribution of the momentum differ- 
ence of identical pions, 16:19035 (R;SU;In Russian) 

PI-P correlations and A measurements in relativistic heavy ion 
collisions, 16:18952 (R;FR) 

PIONS MINUS 

Multiplicity of charged particles in interactions of oxygen nuclei 
with hydrogen at 3.1xA GeV/c, 16:19080 (R;SU;In Russian) 

The diffractive production of a K~ 2~2* system on nuclei at 40 
GeV, 16:19071 (R;SU;In Russian) 

PIONS PLUS 

The diffractive production of a K~ 2~ 2* system on nuclei at 40 

GeV, 16:19071 (R;SU;in Russian) 
PIPE JOINTS 

Lifetime of heat transfer tube joints in steam generators, 

16:16690 (IA;CS;In Czech) 
PIPELINES 

Changes in pipe-ditch soils on rights-of-way in Illinois: Topical 
report, October 1986—January 1990, 16:18516 (R;US) 

Computational and experimental testing and assurance of 
earthquake resistance of technological equipment of existing 
nuclear power piants, 16:16982 (IA;CS;in Russian) 

Erosion corrosion in power plant piping systems - Calculation 
code for predicting wall thinning, 16:16750 (RA;XA) 

PIPES 
Acoustic Emission Testing 

Acoustic emission as a tool for monitoring nuclear reactor pres- 
sure vessels, 16:16719 (IA;CS) 

Acoustic emission inspection of NPP-component, 16:16851 
(IA;CS) 

Corrosion 

Assessment and avoidance of erosion-corrosion damage in 
PWR feedpipework, 16:16751 (RA;XA) 

Erosion by cavitation on safety-related piping systems of French 
PWR units, 16:16747 (RA;XA) 

Flow assisted corrosion predicting method and mechanical con- 
sequences, 16:16746 (RA;XA) 

Pipe wall thinning in U.S. light water reactors, 16:16748 (RA;XA) 

Technology development by the U.S. industry to resolve 
erosion-corrosion, 16:16854 (RA;XA) 

Crack Propagation 

Environmentally assisted cracking in light water reactors: Semi- 
annual report, April-September 1990: Volume 11, 16:16654 
(R;US) 

Environmentally assisted cracking in light water reactors: Semi- 
annual report, April 1989-September 1989, 16:16653 (R;US) 

Short cracks in piping and piping wells, 16:17089 (RA;US) 

Cracks 

Environmentally assisted cracking in light water reactors, 
16:17093 (RA;US) 

Environmentally assisted cracking in light water reactors: Semi- 
annual report, Apri-September 1990: Volume 11, 16:16654 
(R;US) 

Destructive Testing 

12 MN-tensile testing machine (phase Ill). Tensile tests with 

pipe specimens, 16:18073 (R;DE;in German) 
Dynamic Loads 

Margins for an in-plant piping system under dynamic loading, 

16:16959 (R;US) 
Erosion 

Assessment and avoidance of erosion-corrosion damage in 
PWR feedpipework, 16:16751 (RA;XA) 

Erosion by cavitation on safety-related piping systems of French 
PWR units, 16:16747 (RA;XA) 





Flow assisted corrosion predicting method and mechanical con- 
sequences, 16:16746 (RA;XA) 

Pipe wall thinning in U.S. light water reactors, 16:16748 (RA;XA) 

Technology development by the U.S. industry to resolve 
erosion-corrosion, 16:16854 (RA;XA) 

Thickness measurements of pipes submitted to erosion and 
corrosion problems in the steam, feedwater and condensate 
systems of the Doel 1 and 2 power plants, 16:16749 (RA;XA) 

Failures 

Pre-test analysis of a pipe system for high-level vibration re- 
sponse and failure, 16:17140 (R;US) 

Reliability principles of NPP main equipment with regard for qual- 
ity of manufacture and service conditions, 16:16716 (IA;CS) 

Fracture Mechanics 

Environmentally assisted cracking in light water reactors, 
16:16637 (R;US) 

Evaluation and refinement of leak-rate estimation models, 
16:17119 (R;US) 

In-Service Inspection 

Thickness measurements of pipes submitted to erosion and 
corrosion problems in the steam, feedwater and condensate 
systems of the Doel 1 and 2 power plants, 16:16749 (RA;XA) 

Inspection 
Extendable pipe crawler, 16:18029 (PA;US) 
Installation 

Low cost design and construction techniques for plastic piping in 

low-density areas: Final technical report, 16:17414 (R;US) 
Intergranular Corrosion 

Environmentally assisted cracking in light water reactors, 

16:17093 (RA;US) 
Leaks 

Evaluation and refinement of leak-rate estimation models, 

16:17119 (R;US) 
Litetime 

Erosion corrosion in power plant piping systems - Calculation 

code for predicting wall thinning, 16:16750 (RA;XA) 
Monitoring 

Erosion corrosion in power pliant piping systems - Calculation 

code for predicting wall thinning, 16:16750 (RA;XA) 
Nondestructive Analysis 

Eighteenth water reactor safety information meeting: Volume 3, 
Pressure vessel integrity; Piping and NDE; Aging and compo- 
nents: Proceedings, 16:17115 (R;US) 

Nondestructive Testing 
Progress in improving NDE reliability, 16:17086 (RA;US) 
Seismic Eftects 

FSI analysis of piping systems under seismic excitation, 
16:18041 (R;US) 

Guidelines for evaluation of non-Safety Class 1 structural com- 
ponents having effects on Safety Class 1 equipment, 
16:16931 (R;US) 

Margins for an in-plant piping system under dynamic loading, 
16:16959 (R;US) 

Stress Corrosion 
Environmentally assisted cracking in light water reactors, 
16:17093 (RA;US) 
PITCH ANGLE 
See INCLINATION 
PIXE ANALYSIS 
Elemental analysis using electrostatic accelerator, 16:17835 
(R;SU;In Russian) 
PLANETARY ATMOSPHERES 
TOPAZ2D planetary boundary condition, 16:18948 (R;US) 
PLANT BREEDING 

Development of innovative techniques and principles that may 
be used as models to improve plant performance: Technical 
progress report, February 1, 1991—January 31, 1992, 
16:18497 (R;US) 

PLANT GROWTH 

Free-air carbon dioxide enrichment: A new approach to re- 

search on carbon exchange processes, 16:18426 (R;US) 
PLANT STEMS 

Development of ceramic material from rice straw, 16:17298 

(IA;JP;In Japanese) 


PLANTS 
Application of irradiation techniques to food and foodstuffs, 
16:18851 (R;KR;In Korean) 
Environmental impacts of uranium mining, 16:16378 (IA;CS;In 
Czech) 
Free-air carbon dioxide enrichment: A new approach to re- 
search on carbon exchange processes, 16:18426 (R;US) 
International conference on physiological process studies in the 
Arctic: [Implications for ecosystems response to climate 
change]: Final report, 16:18495 (R;US) 
Proceedings of the 4. National Meeting on Analytical Chemistry 
- Abstracts, 16:17712 (1;BR;In Portuguese) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also LASER-PRODUCED PLASMA 
Ambipolar diffusion in plasma, 16:19252 (1;BR;In Portuguese) 
Incoherent scattering of high-power electromagnetic pulses, 
16:19157 (R;US) 
Measurement of thermal plasma jet temperature and velocity by 
laser light lineshape analysis, 16:18956 (R;US) 
Twin loops for vertical control of highly elongated plasma, 
16:19254 (1;XA) 
PLASMA (BLOOD) 
See BLOOD PLASMA 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA DIAGNOSTICS 
High energy negative ion beams for fusion plasma diagnostics, 
16:19253 (IA;JP) 
ITER diagnostics, 16:19255 (1;XA) 
Plasma spectroscopy and atomic processes: Proceedings of 
the workshop at Data and Planning Center in NIFS, 16:19265 
(R:JP) 
Progress in light ion fusion, 16:19302 (R;US) 
PLASMA DRIFT 
Comments on dissipative drift wave turbulence and L-H transi- 
tion, 16:19257 (R:JP) 
PLASMA HEATING 
Experimental study on the stopping power of multicharged 
heavy ions in a hydrogen plasma, 16:19186 (R;FR;in French) 
PLASMA IMPURITIES 
Impurity transport at the Dill-D divertor strike points, 16:19247 
(R;US) 
PLASMA MICROINSTABILITIES 
Unified plasma fluid/kinetic equations for tokamak microinstabil- 
ity and turbulence studies, 16:19271 (R;US) 
PLASMA PRODUCTION 
Hamiltonian study of the response of a tokamak plasma to the 
ion cyclotron heating wave: minor heating and current gener- 
ation by the fast wave, 16:19243 (R;FR;In French) 
PLASMA SWITCHES 
Technical support of plasma flow switch deveiopment for Trail- 
master: Final report, 16:18116 (R;US) 
PLASTIC PROPERTIES 
See PLASTICITY 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Impact of magnetic fields on the response behaviour of an 
uranium-scintillator-calorimeter, 16:18298 (R;DE;In German) 
PLASTICITY 
Implementation and verification of a viscoplastic material model 
using the ANSYS code, 16:18056 (R;US) 
Stability and accuracy of differencing schemes for viscoplastic 
models in wavecodes, 16:17560 (R;US) 
PLASTICIZERS 
High voltage microscopy of the hydration of cement with special 
respect to the influence of superplasticizers, 16:17700 (R;SE) 
PLASTICS 
See also POLYSTYRENE 
POLYURETHANES 
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PLASTICS 


Biodegradation of plastics, 16:17934 (RA;US) 

Compaction and permeability of simulated waste, 16:16339 
(R;US) 

Proceedings of waste stream minimization and utilization inno- 
vative concepts: An experimental technology exchange: 
Volume 2, General industrial, 16:17336 (R;US) 

Starch-based plastics, 16:16485 (RA;US) 


PLATE TECTONICS 
Plate motion and deformation: Report of the panel, 16:18940 
(R;US) 
PLATES 
A summary of the low upper shelf toughness safety margin is- 
sue, 16:16968 (R;US) 
Hypervelocity launch capabilities to over 10.4 km/s, 16:18416 
(R;US) 
PLATES (FUEL) 
See FUEL PLATES 


PLATING SOLUTIONS 
See PROCESS SOLUTIONS 


PLATINUM 
Electrocatalysts for oxygen electrodes: Final report, 16:17944 
(R;US) 
Epitaxy of metal atoms on metal surfaces: Deposition and diffu- 
sion, 16:17504 (R;US) 
Low-frequency NMR and NOQR with a de SQUID amplifier, 
16:17834 (R;US) 
Surface chemistry of electrocatalysts: Annual report, July 1986— 
November 1987, 16:17942 (R;US) 
Surface chemistry of electrocatalysts: Final report, [July 1986- 
August 1990], 16:17943 (R;US) 
Theoretical studies of small metal clusters, 16:17851 (RA;US) 
Thin film alloys on semiconductor substrates, 16:17929 (R;US) 
[Chemisorption and reactions studies on well-characterized 
bimetallic and alloy surfaces]: Final report, 16:17856 (R;US) 
[Electrocatalytic study of ammonia synthesis and methane 
dimerization in high temperature solid electrolyte cells): 
Progress report, 16:16141 (R;US) 
PLATINUM BASE ALLOYS 
A magnetic anomaly near T. in superconducting UPt3, 
16:17444 (R;US) 
PLATINUM COMPOUNDS 
See also PLATINUM OXIDES 
The role of electronic structure in the mechanical behavior of 
aluminides, 16:17464 (R;US) 
PLATINUM METALS 
See also PALLADIUM 
PLATINUM 
RHODIUM 
RUTHENIUM 
Microassay neutron activation determination of noble metals with 
preconcentration in nickel matte, 16:17820 (RA;SU;in Russian) 
PLATINUM OXIDES 
Energetics, bonding mechanism and electronic structure of 
metal/ceramic interfaces: Progress report, February 1, 1988— 
March 31, 1991, 16:17467 (R;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLUMES 
EG&G Rocky Flats TRAC 1991 Winter Validation Study: Experi- 
mental plan, 16:18480 (R;US) 
Method and device for controlling plume during laser welding, 
16:17548 (PA:US) 
PLUTONIUM 
Process and apparatus for recovery of fissionable materials from 
spent reactor fuel by anodic dissolution, 16:16315 (PA;US) 
Pyrometallurgical processing of Integral Fast Reactor metal fu- 
els, 16:16176 (R;US) 
Second plutonium cycle uranium rejection flowsheet, 16:17987 
(R;US) 
PLUTONIUM 239 
Low temperature nuclear orientation of ?°°Np in gadolinium 
host, 16:19107 (R;SU) 
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PLUTONIUM 239 TARGET 
Evaluation and testing of n + ?°°Pu data for ENDF/B-VI in the 
keV and MeV energy region, 16:19143 (R;US) 
PLUTONIUM NITRATES 
Determination of free acid in highly concentrated organic and 
aqueous solutions of plutonium (IV) and uranium (VI) nitrate, 
16:16178 (R;FR) 
Evaluation of the Guided Wave Model 200 Scanning Spectropho- 
tometer for plutonium (VI) determination, 16:17832 (R;US) 
Stability of trivalent plutonium nitrate in tributyl phosphate, 
16:16180 (R;FR;In French) 
PLUTONIUM OXIDES 
Evaluation of the Guided Wave Model 200 Scanning Spectropho- 
tometer for plutonium (V1) determination, 16:17832 (R;US) 
Low assay residue processing upgrades at the Savannah River 
Plant, 16:16261 (R;US) 
PMMA 
Fundamental characteristic of liquid and solid type LSC, 
16:16568 (IA;JP;In Japanese) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT 
Determination of flow-regime boundaries for cohesive particles: 
Quarterly report, March 20—June 19, 1990, 16:16092 (R;US) 
Determination of flow-regime boundaries for cohesive particles: 
Quarterly report, June 20—September 19, 1990, 16:16093 
(R;US) 
PNEUMOCONIOSES 
Positive electroroentgenography in diagnosis of dust lung dis- 
eases, 16:18657 (IA;SU;In Russian) 
Results of late clinical x-ray examination of the course of pneu- 
moconioses in miners, 16:18653 (IA;SU;in Russian) 
PNEUMONIA 
Radiodiagnosis of 
(1A;SU;In Russian) 
Roentgenological and morphological comparisons in hypoplasia 
of lungs and chronic nonspecific pneumonia in children, 
16:18638 (IA;SU;In Russian) 


pneumonia with leukemia, 16:18647 


PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT CHARGE 
On the classical theory of a point particle with spin, 16:19213 
(R;SU) 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAND 

Activity and development directions of Reactors and Isotopes 
Production Center, 16:16434 (RA;PL;In Polish) 

An environmental and energy overview of Poland, 16:18422 
(R;US) 

Conclusions and remarks from symposium, 16:16438 (RA;PL;In 
Polish) 

Development and application of isotopic methods in engineering 
and technology: Isotope production and measurement meth- 
ods. Proceedings of the Polish symposium, 11-14 September 
1985, Zakopane, 16:16433 (R;PL;In Polish) 

Production technology of standard sources and radioactive so- 
lutions, 16:16436 (RA;PL;In Polish) 

POLAR COMPOUNDS 

[Experimental and computation studies of polar solvation]: 

Progress report, 16:17862 (R;US) 
POLARIZED BEAMS 

An intense polarized beam by a laser ionization injection, 
16:18180 (R;JP) 

Introduction to optical polarization and polarization modulation, 
16:17803 (RA;US) 

Polarization and electromagnetic probes, 16:19112 (R;FR) 

POLARIZED NUCLEI 
See ORIENTED NUCLEI 
POLLEN 
Radioprotective effect of the pollen, 16:18866 (R;CN;In Chinese) 





POLLUTANTS 
Estimating leachable constituents from solid waste with batch 
extraction procedures, 16:18558 (RA;US) 
Future directions in leachability studies at EPA’s Office of Solid 
Waste, 16:18513 (RA;US) 
High throughput liquid absorption preconcentrator sampling in- 
strument, 16:18476 (PA;US) 
Multiphase flow modeling by method of characteristics approxi- 
mations, 16:18553 (RA;US) 
Slightly miscible organic chemical migration in porous media: 
Present and future directions in modeling, 16:18554 (RA;US) 
Study on the set up of a measurement system for chemical tox- 
ics in the atmosphere, 16:18460 (R;FR;In French) 
The Borden field experiment: Transport and dispersion of trac- 
ers and organics, 16:18551 (RA;US) 
POLLUTION 
See also AIR POLLUTION 
WATER POLLUTION 
A clean environment and a prosperous economy: Can we have 
both?, 16:18432 (RA;US) 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
Review of pollution control technology for waste combustion, 
16:16479 (R;GB) 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
BAGHOUSES 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
Combined NO,/SO2 removal in spray-dryer FGD systems, 
16:16072 (R;US) 
Study on the set up of a measurement system for chemical tox- 
ics in the atmosphere, 16:18460 (R;FR;In French) 
POLLUTION LAWS 
See aiso CLEAN AIR ACT 
SUPERFUND 
Applicability of environmental laws to the remedial investigation 
and cleanup of a site at Naval Air Station Fallon, Nevada: 
HAZRAP: Navy remedial action investigation feasibility study 
(Activity Code 47017913C), 16:17186 (R;US) 
POLONIUM 210 
Environmental impacts of uranium mining, 16:16378 (IA;CS;In 
Czech) 
POLY(ISOBUTYLENE OXIDE) 
See ORGANIC POLYMERS 
POLY(VINYLIDENE FLUORIDE) 
See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYVINYLS 
POLYACETYLENES 
Competing electron-electror/electron-phonon interactions and 
polyacetylene, 16:19193 (R;US) 
POLYACRYLATES 
See also PMMA 
Contributions of polymers to bentonite and saponite fluids, 
16:16125 (R;US) 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYATOMIC MOLECULES 
Infrared and visible laser double resonance studies of vibrational 
energy transfer processes in polyatomic molecules: Progress 
report, June 15, 1989-June 14, 1990, 16:17861 (R;US) 
POLYCARBONATES 
Conductometric investigations of multicharged ion track struc- 
ture in various polymers, 16:19191 (R;SU;In Russian) 
POLYCRYSTALS 
A forest model of latent hardening and its application to poly- 
crystal deformation, 16:17534 (R;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Fundamental studies of carbenes and hydrocarbon radicals: 
Progress report, 16:17999 (R;US) 
Organic contaminant separator, 16:18525 (PA;US) 
POLYCYCLIC NITROGEN HETEROCYCLES 
See AZAARENES 


POLYPROPYLENE 


POLYCYCLIC SULFUR HETEROCYCLES 

Synthesis of model compounds for coal liquefaction research: 
Quarterly report No. 2, September 21, 1990—December 20, 
1990, 16:16053 (R;US) 

POLYCYTHEMIA 
Diagnostic potentialities of '''In-citrine scintigraphy of bone 
marrow in verus polycythemia, 16:18739 (IA;SU;In Russian) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 

Radiation resistance of ultra high molecular weight polyethylene 
and polyetheretherketone as materials for gasket and sealing, 
16:17689 (R;JP;in Japanese) 

POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENES 

An EPR study of free radical behaviour in irradiated drawn 
polyethylene, 16:17975 (IA;AU) 

Influence of some factors on radiation grafting of styrene onto 
poly(ethylene terephthalate) nuclear membranes, 16:17985 
(R;SU) 

Radiation resistance of ultra high molecular weight polyethylene 
and polyetheretherketone as materials for gasket and sealing, 
16:17689 (R;JP;in Japanese) 

The high pH chemical and radiation compatibility of various liner 
materials, 16:16319 (R;US) 

POLYMERIZATION 

How + - radiation can unravel mechanisms in free radical poly- 
merizations, 16:17980 (IA;AU) 

Radiation polymerization in ordered assemblies, 16:17978 
(IA;AU) 

POLYMERS 

See also ORGANIC POLYMERS 

Applications of neutron reflectivity: Polymers and magnetism, 
16:17672 (R;US) 

Competing electron-electron/electron-phonon interactions and 
polyacetylene, 16:19193 (R;US) 

Mobile charge carriers in pulse irradiated polymers and molecu- 
lar aggregates, 16:17682 (IA;AU) 

Polymer characterization using singlet oxygen phosphores- 
cence as a spectroscopic probe, 16:17954 (R;US) 

Polymer matrix composites research: A survey of federally 
sponsored programs: Final report, 16:17679 (R;US) 

Polymers as advanced materials for desiccant applications: 
Progress report for 1989, 16:17933 (R;US) 

Radiation chemistry of polymers and model compounds studied 
by new picosecond and nanosecond electron, ion, and SR 
pulse radiolysis systems, 16:17974 (IA;AU) 

Studies of oxidative degradation of polymers induced by ioniz- 
ing radiation, 16:17970 (IA;AU) 

The radiation chemistry of "biopol’, 16:17964 (IA;AU) 

The use of high energy radiation processing of novel biomateri- 
als, 16:17981 (IA;AU) 

POLYMETHYLMETHACRYLATES 

See PMMA 

POLYNOMIALS 

The perforamance of genetic algorithms on Walsh polynomials: 
Some anomalous results and their explanation, 16:19376 
(R;US) 

POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYOLEFINS 
See also POLYETHYLENES 
POLY PROPYLENE 
POLYSTYRENE 

Crosslinking of polyolefins by high energy irradiation, 16:17982 

(IA;AU) 
POLYPROPYLENE 

Conductometric investigations of multicharged ion track struc- 
ture in various polymers, 16:19191 (R;SU;In Russian) 

Development of radiation-resistant medical polypropylene, 
16:18852 (R;KR;in Korean) 

The high pH chemical and radiation compatibility of various liner 
materials, 16:16319 (R;US) 
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POLYPROPYLENE 


The use of novel additives in radiation grafting, 16:17967 (IA;AU) 
POLYSACCHARIDES 
See also CELLULOSE 
HEMICELLULOSE 
LIGNIN 
STARCH 

Biosynthesis and assembly of cell wall polysaccharides in cereal 

grasses: Progress report, 16:18595 (R;US) 
POLYSTYRENE 

Multiple-frequency SAW devices for chemical sensing and ma- 
terials characterization, 16:17696 (R;US) 

Radiation induced thermal degradation of poly(a-methyl 
styrene), 16:17973 (IA;AU) 

Stabilization of compactible waste, 16:16216 (R;US) 

Structure and structural diversity in resinites as determined by 
pyrolysis-gas chromatography-mass spectrometry, 16:17849 
(R;US) 

POLYSULFIDES 

See SULFIDES 
POLYTETRAOXANE 

See ORGANIC POLYMERS 
POLYTHENE 

See POLYETHYLENES 
POLYURETHANES 

Process monitoring of polyurethane foam using Fourier trans- 

form intrared spectroscopy, 16:17697 (R;US) 
POLYVINYL CHLORIDE 
See PVC 
POLYVINYLS 
See also PVC 
POLYACRYLATES 
POLYSTYRENE 
Shock response of Detasheet, 16:18404 (R;US) 
PONDS 

See also SOLAR PONDS 

Efficient operation of aerators in terms of dissolved oxygen level 
at high-efficiency oxidizing pond in land reclamation site, 
16:17358 (|A;JP;in Japanese) 

POOLS 
See PONDS 
POPULATION DYNAMICS 
improving the assessment of instream flow needs for fish popu- 
lations, 16:16495 (R;US) 
PORE STRUCTURE 
See MICROSTRUCTURE 
POROSITY 
POROSITY 

Design and control of energy efficient drying processes with 
specific reference to foods: Quarterly report, July 1, 1988— 
October 1, 1988, 16:17326 (R;US) 

POROUS MATERIALS 

Analytic studies of colloid transport in fractured porous media, 
16:18523 (R;US) 

C-14 release and transport from a nuclear waste repository in 
an unsaturated medium, 16:16293 (R;US) 

FEHMN 1.0: Finite element heat and mass transfer code, 
16:16286 (R;US) 

Long waves in parallel flow in Hele-Shaw cells, 16:16120 (R;US) 

Near-field transport of radioactive chains, 16:16296 (R;US) 

Results of the COVE2a benchmarking calculations run with 
TRACRSD, 16:18935 (R;US) 

PORPHYRINS 

Efficient photoinduced charge separation and storage in the 
solid state, rates, energetics, and spin-polarization, 16:17945 
(R;US) 

Electronic excitation transport in photosynthesis and crystal and 
molecular structures of porphyrin compounds, 16:17950 
(R;US) 

PORTUGAL 

Health Ministry - Regulatory Decree No 9/90 of 19 April, 
16:16431 (1;PT;in Portuguese) 

Health Ministry Order 16/90, 16:16430 (I;PT;In Portuguese) 

Ministry of the Environment and Natural Resources - Decree- 
Law No 186/90 of 6 of June, 16:16429 (|;PT;In Portuguese) 
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POSITION INDICATORS 
See DISPLACEMENT GAGES 
POSITION SENSITIVE DETECTORS 

Curved X-ray position sensitive detector with a blade anode, 

16:18346 (R;SU;In Russian) 
POSITRON BEAMS 

Positron recycling in high-energy linear colliders, 16:18221 
(R;DE) 

POSITRON COMPUTED TOMOGRAPHY 

Development of a high resolution CT for animal studies, 
16:18854 (RA;JP;in Japanese) 

Development of computer system and software of POSITO- 
LOGICA II: a whole body positron emission tomograph, 
16:18829 (RA;JP;in Japanese) 

Evaluation of therapeutic effectiveness using PET, 16:18813 
(RA;JP;In Japanese) 

Study on a high resolution positron emission tomography scan- 
ner for brain study, 16:18827 (RA;JP;in Japanese) 

POSITRON SOURCES 
Planned Positron Factory project, 16:18158 (IA;JP) 
POSITRONS 
Use of annihilation methods to determination of degree of steel 
defectiveness, 16:18064 (RA;PL;in Polish) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 

Potassium determination in radioactive rocks, 
(IA;BR;In Portuguese) 

[Chemisorption and reactions studies on well-characterized 
bimetallic and alloy surfaces]: Final report, 16:17856 (R;US) 

POTASSIUM COMPOUNDS 
See also POTASSIUM FLUORIDES 
POTASSIUM IODIDES 
POTASSIUM OXIDES 

Modifying K*/Na* discrimination in salt-stressed wheat contain- 
ing individual chromosomes of a salt-tolerant Lophopyrum: 
Progress report, 16:18496 (R;US) 

POTASSIUM FLUORIDES 

Characterizations of F-superconductors and selected F- 
compounds, amorphous carbon and (VO)2P207 by 'F, 19C, 
‘1H and °'P NMR and a new probe for multiple pulse, MAS 
and DAS NMR, 16:18114 (R;US) 

POTASSIUM IODIDES 

Policy on stable iodine prophylaxis following nuclear reactor ac- 

cidents (1989), 16:18872 (1;AU) 
POTASSIUM OXIDES 

Study of defects in different kinds of oxides: the red potassium 
bronze Ko33MoO;, and the superconducting compound 
YBazCu307, 16:17584 (R;FR;In French) 

POTENTIAL SCATTERING 

New method for solving multidimensional scattering problem, 
16:19212 (R;SU) 

On the high-energy potential scattering theory in the method of 
evolution with respect to coupling constant, 16:19218 
(R;SU;In Russian) 

POULTRY 
See FOWL 
POWDERS 

Low-frequency NMR and NOR with a de SQUID amplifier, 
16:17834 (R;US) 

Process and product control of mixed oxide powder and pellets 
for LWR fuels, 16:16642 (RA;XA) 

Recycling of waste concrete, 16:17295 (IA;JP;in Japanese) 

POWER BURST FACILITY USAEC 

See PBF REACTOR 

POWER DISTRIBUTION 

Experimental investigations of ex-core power control system pa- 
rameters at nuclear power plants with WWER-1000 type 
reactors, 16:16893 (RA;XA) 

POWER GENERATION 

Applications of Expert Systems within the Scottish Electricity 
Supply Industry, 16:18055 (RA;Fl) 

Evaluation of photovoltaic modules in downtown Tokyo. Il, 
16:16517 (IA;JP;in Japanese) 


16:18520 





Operating experience with the production economics at the 
Dukovany nuclear power plant, 16:16833 (IA;CS;In Czech) 
Output characteristics of photovoltaic modules considered spec- 

tral solar radiation, 16:16513 (IA;JP;in Japanese) 
Study on determination of optimum output from waste-firing 
power generation, 16:17373 (IA;JP;In Japanese) 


POWER PLANTS 
See also FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
THERMAL POWER PLANTS 
WIND POWER PLANTS 
Modeling methods in power industry applications, 16:16623 
(R;Fl;In Finnish) 
Possibilities for supply in relation to "Energy 2000”: The pian of 
action applied to potential installations, 16:16636 (|;DK;In 
Danish) 


POWER REACTORS 

See also ARDENNES REACTOR 
BN-1600 REACTOR 
BN-350 REACTOR 
BN-800 REACTOR 
BR-3 REACTOR 
BELOYARSK-3 REACTOR 
BOHUNICE A-1 REACTOR 
BOHUNICE V-1 REACTOR 
BORSSELE REACTOR 
COMANCHE PEAK-1 REACTOR 
COMANCHE PEAK-2 REACTOR 
DAVIS BESSE-1 REACTOR 
DIABLO CANYON-1 REACTOR 
DIABLO CANYON-2 REACTOR 
DUKOVANY V-2 REACTOR 
EBR-2 REACTOR 
ENEL-4 REACTOR 
FORSMARK-2 REACTOR 
HBWR REACTOR 
INDIAN POINT-3 REACTOR 
JOYO REACTOR 
KNK-2 REACTOR 
KORI-2 REACTOR 
LA SALLE COUNTY-1 REACTOR 
LA SALLE COUNTY-2 REACTOR 
MONJU REACTOR 
N-REACTOR 
PAKS-1 REACTOR 
PAKS-2 REACTOR 
PFR REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
PHENIX REACTOR 
RIVER BEND-1 REACTOR 
RIVER BEND-2 REACTOR 
SNR REACTOR 
SELNI REACTOR 
SHIPPINGPORT REACTOR 
SHOREHAM REACTOR 
SPACE POWER REACTORS 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TROJAN REACTOR 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 

Quality assurance for the research and development of nuclear 

technology, 16:19367 (R;KR;In Korean) 


POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
Circuit description of the power systems for pulsed septuin mag- 
nets at APS, 16:18204 (R;US) 
Design and simulation of high accuracy power supplies for injec- 
tor synchrotron dipole magnets, 16:18201 (R;US) 


PRESSURE VESSELS 
Cracks 


Gasoline stands will be replaced from electric power energy to 
solar power energy, 16:16525 (IA;JP;ln Japanese) 

Magnet power supply as a network object, 16:18250 (R;US) 

— 500 kW power supply transductor upgrades, 16:18226 
(R;US) 

POWER SYSTEMS 

See also RANKINE CYCLE POWER SYSTEMS 

Aging assessment of circuit breakers and relays, 16:17035 
(RA;US) 

POWER TRANSMISSION LINES 

Characterization of vertical electric fields and associated volt- 
ages induced on an overhead power line from close artificially 
initiated lightning, 16:17143 (R;US) 

Modeling methods in power industry applications, 16:16623 
(R;Fl;In Finnish) 

RADLAC IV/SMILE performance with a magnetically insulated 
voltage adder, 16:18259 (R;US) 

Voltages induced on a power distribution line by overhead cloud 
lightning, 16:17144 (R;US) 

PRASEODYMIUM OXIDES 

Analysis of the crystal structure of PrBazCu307_, by the chan- 
neling method, 16:17618 (IA;SU;in Russian) 

Oxidation degrees of the elements, oxygen content and super- 
conductivity in PrBagCu3O0, and Pr,Y,_,Ba2_,LayCuOz, 
16:17660 (IA;SU;In Russian) 

PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PREDICTION 
See FORECASTING 
PREPARATION (SAMPLE) 
See SAMPLE PREPARATION 
PRESSES 
Cascade control of vacuum hot presses, 16:17233 (R;US) 
PRESSURE TUBES 

Effect of microstructure on the corrosion of Zr-2.5Nb alloy, 
16:17527 (RA;XA) 

Electron microscopical analyses of oxide in Zr-2.5 WT% Nb, 
16:16787 (RA;XA) 

In service inspection methods applied to CANDU fuel channels, 
16:16715 (IA;CS) 

PRESSURE VESSELS 
Acoustic Emission Testing 

Acoustic emission as a tool for monitoring nuclear reactor pres- 
sure vessels, 16:16719 (IA;CS) 

Acoustic emission inspection of NPP-component, 16:16851 
(IA;CS) 

Advanced NDE technologies and characterization of RPV flaw 
distribution, 16:17092 (RA;US) 

Aging 

Compilation of contract research for the Materials Engineering 
Branch, Division of Engineering: Annual report for FY 1990, 
16:17000 (R;US) 

Annealing 

[Annealing of Novovornezh Power Plant Unit 3]: Foreign trip re- 

port, March 1-10, 1991, 16:16858 (R;US) 
Corrosion Fatigue 

Corrosion fatigue aspects of WWER-440 reactor materials, 

16:16752 (RA;XA) 
Corrosion Resistance 

Corrosion fatigue aspects of WWER-440 reactor materials, 

16:16752 (RA;XA) 
Crack Propagation 

Analytical studies of transverse strain effects on fracture tough- 
ness for circumferentially oriented cracks, 16:16756 (R;US) 

Environmentally assisted cracking in light water reactors, 
16:17093 (RA;US) 

Environmentally assisted cracking in light water reactors: Semi- 
annual report, April-September 1990: Volume 11, 16:16654 
(R;US) 

Multivariable modeling of J-R data, 16:17006 (RA;US) 

Cracks 

Environmentally assisted cracking in light water reactors: Semi- 
annual report, April-September 1990: Volume 11, 16:16654 
(R;US) 
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PRESSURE VESSELS 
Eddy Currents 


Eddy Currents 

Open loop compensation for the eddy current effect in the APS 

storage ring vacuum chamber, 16:18268 (R;US) 
Embrittlement 

Consequence evaluation of radiation embrittlement of Trojan re- 

actor pressure vessel supports, 16:17082 (RA;US) 
Failures 

Reliability principles of NPP main equipment with regard for qual- 

ity of manufacture and service conditions, 16:16716 (IA;CS) 
Fracture Mechanics 

Analytical studies of transverse strain effects on fracture tough- 
ness for circumferentially oriented cracks, 16:16756 (R;US) 

Compilation of contract research for the Materials Engineering 
Branch, Division of Engineering: Annual report for FY 1990, 
16:17000 (R;US) 

Environmentally assisted cracking in light water reactors, 
16:16637 (R;US) 

Extension and extrapolation of J-R curves and their application 
to the low upper shelf toughness issue, 16:16655 (R;US) 

Heavy section steel technology program overview, 16:17078 
(RA;US) 

Investigation of the bases for use of the K,, curve, 16:16838 
(R;US) 

Potential impact of enhanced fracture toughness data on 
pressurized-thermal-shock analyses, 16:17080 (RA;US) 

TMI-2 Vessel Investigation Project Metallurgical Program, 
16:17079 (RA;US) 

Fracture Properties 

Eighteenth water reactor safety information meeting: Volume 3, 
Pressure vessel integrity; Piping and NDE; Aging and compo- 
nents: Proceedings, 16:17115 (R;US) 

Heavy-section steel irradiation program overview, 16:17081 
(RA;US) 

In-Service Inspection 

Experience and further improvement of ISI on steam generator 
tubing and RPVs with equipment and software developed by 
Siemens, applicable to all types of LWR components, 
16:16646 (IA;CS) 

Experience with WWER-440 reactor pressure vessel in-service 
inspections and evaluation of their results, 16:16710 (IA;CS) 

In-service inspection of PWR vessels, 16:16714 (IA;CS) 

Nondestructive examination methods used for in-service inspec- 
tion of WWER reactor pressure vessels and their application, 
16:16713 (IA;CS) 

inspection 

Remote controlled manipulators for WWER pressure vessel in- 

spections, 16:16720 (IA;CS) 
Liners 

Ultrasonic probes for testing the austenitic cladding of nuclear 
reactor pressure vessels during pre-service and in-service in- 
spections by means of the Reactortest TRC equipment, 
16:16721 (IA;CS) 

Metallography 
TMI-2 Vessel Investigation Project Metallurgical Program, 
16:17079 (RA;US) 
Nondestructive Testing 
Progress in improving NDE reliability, 16:17086 (RA;US) 
Physical Metallurgy 

TMI-2 Vessel Investigation Project (VIP) Metallurgical Program, 

16:16958 (R;US) 
Physical Radiation Effects 

Consequence evaluation of radiation embrittlement of Trojan re- 
actor pressure vessel supports, 16:17082 (RA;US) 

Extension and extrapolation of J-R curves and their application 
to the low upper shelf toughness issue, 16:16655 (R;US) 

Heavy-section steel irradiation program overview, 16:17081 
(RA;US) 

Model experiments aimed at improving the evaluation of WWER 
pressure vessel radiation damage. |: WWER-1000 mock-up 
experiments on LR-0 reactor and neutron spectrum calcula- 
tions for evaluation of pressure vessel radiation damage, 
16:16757 (R;CS;In Russian) 

Multivariable modeling of J-R data, 16:17006 (RA;US) 
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Summary and status of generic issue resolution, 16:17031 
(RA;US) 

Primary Coolant Circuits 

Environmentally assisted cracking in light water reactors, 
16:17093 (RA;US) 

Reliability 

Lower head failure analysis, 16:17009 (RA;US) 
Research Programs 

Lower head failure analysis, 16:17009 (RA;US) 
Steels 

Empirical correlation between mechanical and physical parame- 
ters of irradiated pressure vessel steels, 16:17554 (R;CH) 

Surveillance 

Compilation of contract research for the Materials Engineering 
Branch, Division of Engineering: Annual report for FY 1990, 
16:17000 (R;US) 

Thermal Shock 

Heavy-Section Steel Technology Program: Semiannual progress 
report for October 1989—March 1990, 16:17116 (R;US) 

Potential impact of enhanced fracture toughness data on 
pressurized-thermal-shock analyses, 16:17080 (RA;US) 

Ultrasonic Testing 

Advanced NDE technologies and characterization of RPV flaw 
distribution, 16:17092 (RA;US) 

Application of computerised ultrasonic systems to reactor in- 
spection, 16:16786 (IA;CS) 

Data handling in automated NDT, 16:18058 (iA;CS) 

Phased array concept for the ultrasonic in-service inspection of 
the spherical bottom of BWR pressure vessels, 16:16647 
(IA;CS) 

Reactor pressure vessel ultrasonic inspection - advanced 
focusing-technique employment, 16:18060 (IA;CS) 

Welded Joints 
Analytical studies of transverse strain effects on fracture tough- 
ness for circumferentially oriented cracks, 16:16756 (R;US) 
PRESSURIZED WATER COOLED MODERATED REACTOR 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESSURIZERS 

Experience from in-service inspections and repairs of steam 

generators and pressurizers, 16:16702 (IA;CS;in Czech) 
PRESTRESSED CONCRETE 
Management of the aging of critical safety-related concrete 
structures in light-water reactor plants, 16:17097 (RA;US) 
PRIMARY COOLANT CIRCUITS 
See also COOLANT CLEANUP SYSTEMS 
Activity Levels 

Fission product plateout and liftoff in the MHTGR primary sys- 

tem: A review, 16:16784 (R;US) 
Aging 

Compilation of contract research for the Materials Engineering 
Branch, Division of Engineering: Annual report for FY 1990, 
16:17000 (R;US) 

Monitoring of LWR component cooling water systems, 16:16660 
(R;US) 

Studies of aged cast stainless steel from the Shippingport reac- 
tor, 16:17099 (RA;US) 

Corrosion 

Corrosion and erosion aspects in pressure boundary components 
of light water reactors: Proceedings of a specialists’ meeting 
held in Vienna, 12-14 September 1988, 16:16743 (R;XA) 

Flow assisted corrosion in power plants - Part 1: The EDF re- 
search programme, 16:16745 (RA;XA) 

Corrosion Products 

Experience in the in-situ corrosion deposit measurements of the 

primary system at Paks nuclear power plant, 16:16744 (RA;XA) 
Crack Propagation 

Environmentally assisted cracking in light water reactors, 

16:17093 (RA;US) 
Erosion 

Corrosion and erosion aspects in pressure boundary components 
of light water reactors: Proceedings of a specialists’ meeting 
held in Vienna, 12-14 September 1988, 16:16743 (R;XA) 





Flow assisted corrosion in power plants - Part 1: The EDF re- 
search programme, 16:16745 (RA;XA) 
Fracture Mechanics 
Compilation of contract research for the Materials Engineering 
Branch, Division of Engineering: Annual report for FY 1990, 
16:17000 (R;US) 
Httr Reactor 
Safety analysis for pipe rupture accidents of primary cooling 
system for HTTR, 16:16991 (R;JP;In Japanese) 
inspection 
Monitoring of LWR component cooling water systems, 16:16660 
(R:US) 
Mechanical Vibrations 
Pre-test analysis of a pipe system for high-level vibration re- 
sponse and failure, 16:17140 (R;US) 
Meetings 
Corrosion and erosion aspects in pressure boundary components 
of light water reactors: Proceedings of a specialists’ meeting 
held in Vienna, 12-14 September 1988, 16:16743 (R;XA) 
Pipes 
Environmentally assisted cracking in light water reactors, 
16:17093 (RA;US) 
Environmentally assisted cracking in light water reactors: Semi- 
annual report, April 1989-September 1989, 16:16653 (R;US) 
Evaluation and refinement of leak-rate estimation models, 
16:17119 (R;US) 
Pre-test analysis of a pipe system for high-level vibration re- 
sponse and failure, 16:17140 (R;US) 
Pumps 
Summary and status of generic issue resolution, 16:17031 
(RA;US) 
Radioactivity Transport 
Effect of surface treatment of steam generator heat transfer tubes 
and of the primary circuit chemical regime on the transport and 
activation of corrosion products, 16:16678 (IA;CS;in Czech) 
Ruptures 
Safety analysis for pipe rupture accidents of primary cooling 
system for HTTR, 16:16991 (R;JP;In Japanese) 
Service Lite 
Environmentally assisted cracking in light water reactors: Semi- 
annual report, April 1989-September 1989, 16:16653 (R;US) 
Surveillance 
Compilation of contract research for the Materials Engineering 
Branch, Division of Engineering: Annual report for FY 1990, 
16:17000 (R;US) 
Transients 
Computer code MOST7-CS, 16:16758 (R;CS;in Russian) 
PRIMATES 
See also MAN 
SPECT assay of radiolabeled monoclonal antibodies: Progress 
report, September 1990—May 1991, 16:18612 (R;US) 
PROBES 
See also !ON PROBES 
Radiometric probe PAS, 16:18313 (RA;PL;In Polish) 
PROCESS CONTROL 
Optimization approaches to nonlinear model predictive control, 
16:18002 (R;US) 
PROCESS SOLUTIONS 
Equilibrium and volumetric data and mode! development of coal 
fluids: [Progress] report, October 1, 1990—January 15, 1991, 
16:16070 (R;US) 
In-situ spectrophotometric probe (PATENT), 16:17839 (PA;US) 
Transport of heavy metals in process wastewaters: Final com- 
posite report, September 1, 1989-November 30, 1990, 
16:16075 (R:US) 
PROCESSING (ORES) 
See ORE PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PROCUREMENT 
Social efficiency of recycling scheme based on resources pur- 
chase plan (Hiratsuka scheme), 16:17342 (IA;JP;in Japanese) 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 


PROTON BEAMS 


PRODUCTION (ISOTOPE) 
See ISOTOPE PRODUCTION 
PRODUCTION (PAIR) 
See PAIR PRODUCTION 
PRODUCTION (PARTICLE) 
See PARTICLE PRODUCTION 
PRODUCTION (PLASMA) 
See PLASMA PRODUCTION 
PRODUCTION REACTORS 
See also SPECIAL PRODUCTION REACTORS 
Assessment of TRAC-PF1/MODS3 Mark-22 assembly model us- 
ing SRL “A” tank single-assembly flow experiments, 16:16997 
(R;US) 
Characterization of the Hanford Site and environs, 16:16938 
(R;US) 
Continuity of water flow assurance—K Plants, 16:16978 (R;US) 
Savannah River Reactor Operation: Indices of risk for emer- 
gency planning: Revision 1, 16:17141 (R;US) 
Seismic analysis of fuel and target assemblies at a production 
reactor, 16:16962 (R;US) 
PROGRESS REPORT 
Zfl reports no. 145, 16:19331 (R;DE;In German) 
PROMETHIUM 147 
Accumulation of fission fragment '4”?Pm in subcellular level 
studied by electron microscopic autoradiography, 16:18865 
(R;CN;In Chinese) 
Quick separation and determination of '47Pm in water by 
HDEHP-KeL-F chromatography, 16:17709 (R;CN;in Chinese) 
Selective retention of '4”Pm in skeleton and its injury effect on 
immune cells of bone marrow studied by liquid scintillation 
counting, 16:18862 (R;CN;In Chinese) 
PRONGS 
See PARTICLE TRACKS 
PROPADIENE 
See ALLENE 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANONE 
See ACETONE 
PROPERTIES (MECHANICAL) 
See MECHANICAL PROPERTIES 
PROPERTIES (PHYSICAL) 
See PHYSICAL PROPERTIES 
PROPORTIONAL COUNTERS 
See also NEEDLE CHAMBERS 
Measuring stands with proportional counters in '*C Laboratory 
in Gliwice, 16:18320 (RA;PL;In Polish) 
Modeling of electron and ion kinetics in cylindrical proportional 
counters, 16:18292 (R;FR;In French) 
New solutions in detection technology of low energetic gamma, 
X and beta radiation, 16:18312 (RA;PL;In Polish) 
PROTECTION 
See SAFETY 
PROTECTION (CORROSION) 
See CORROSION PROTECTION 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CHEMICALS 
See RESPONSE MODIFYING FACTORS 
PROTEINS 
See also CHLOROPHYLL-BINDING PROTEINS 
CYTOCHROMES 
PEPTIDES 
Future directions, 16:17925 (RA;US) 
PROTON BEAMS 
Aigebraic-numeric calculations of proton trajectories in bending 
magnets of synchrotron accelerator, 16:18183 (R;SU) 
Construction and clinical application of bolus for proton beam 
radiotherapy using NIRS cyclotron, 16:18824 (RA;JP;In 
Japanese) 
Evaluation of proton therapy for cancer of uterine cervix, 
16:18826 (RA;JP;in Japanese) 
Proton and heavy charged particle radiotherapy, 16:18815 
(RA;JP;In Japanese) 
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PROTON BEAMS 


Proton radiotherapy for superficial tumors and ocular malignan- 
cies by NIRS medical cyclotron, 16:18821 (RA;JP;In Japanese) 
Upgrade of LAMPF's 750-keV, H* transport, 16:18249 (R;US) 
Vertical irradiation system for proton radiation therapy, 16:18819 
(RA;JP;iIn Japanese) 
PROTON REACTIONS 


Cumulative effect in multiple production processes on nuclei, . 


16:19034 (R;SU;In Russian) 
Percolation and multifragmentation of nuclei, 16:19125 (R;SU) 
PROTON-ANTIPROTON INTERACTIONS 
Do differential cross sections of hadron production give evi- 
dence of the dynamic stochasticity?, 16:19031 (R;SU) 
First measurement of Donon in antipp elastic scattering, 
16:18953 (R;FR) 
O(as*) corrections to high-q7 polarized gauge boson production 
at hadron colliders, 16:19026 (R;DE) 
Search for new particles with UA2, 16:19010 (R;FR) 
Study from threshold to high momenta of the antipp- 
>antiAAreaction, 16:19030 (R;FR) 
[Studies of interactions between elementary particles and nu- 
clei]: Progress report, December 1, 1989—-November 30, 
1990, 16:19000 (R;US) 
PROTON-INDUCED X-RAY EMISSION ANALYSIS 
See PIXE ANALYSIS 
PROTON-NUCLEON INTERACTIONS 
The percolation approach in nuclear physics, 16:19122 (R;FR;In 
French) 
PROTONS 
Measuring the quark contribution to the proton spin through vp 
— vp, 16:19014 (R;US) 
Microdosimetric measurements for radiotherapy and radiation 
protection, 16:18361 (RA;JP;in Japanese) 
Proton quark spin and the U,(1) problem, 16:19033 (R;SU) 
Strange and nonstrange baryon production in x*p and K*p in- 
teractions at 250 GeV/c, 16:19003 (R;SU;in Russian) 
PROTOTYPE FAST REACTOR DOUNREAY 
See PFR REACTOR 
PROTOTYPE FAST REACTOR JAPAN 
See MONJU REACTOR 
PSEUDOMONAS 
Field calibration of soil-core microcosms for evaluating fate and 
effects of genetically engineered microorganisms in terrestrial 
ecosystems, 16:18604 (R;US) 
Molecular biological enhancement of coal biodesulfurization: 
Seventh quarterly technical progress report, 16:18605 (R;US) 
PUBLIC ATTITUDES 
See PUBLIC OPINION 
PUBLIC OPINION 
A preliminary examination of audience-related communications 
issues for the Hanford Environmental Dose Reconstruction 
Project, 16:18478 (R;US) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
Tradeable permits for global warming control: Implications for 
regional economies and public utilities, 16:17169 (R;US) 
PUGET SOUND 
Puget Sound Area electric reliability plan: Environmental impact 
Statement implementation plan, 16:17219 (R;US) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULSARS 
On the pulsar in remnant of supernova 1987A. A new physics in 
submillisecond domain, 16:18944 (R;SU) 
PULSE ANALYZERS 
Two-parametric amplitude analyzer in CAMAC-ZX SPECTRUM 
system, 16:18308 (RA;PL;In Polish) 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSED FUSION REACTORS 
Low-radioactive open-ended fusion reactor on the D-2He mix- 
ture fuel, 16:19291 (IA;SU;in Russian) 
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PULSED MAGNET COILS 
Pulsed magnetic installation for neutron research at the IBR-2 
reactor, 16:18347 (R;SU;In Russian) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPED STORAGE POWER PLANTS 
Electric plant cost and power production expenses 1989, 
16:16633 (R;US) 
PUMPING 
Pumping system fault detection and diagnosis utilizing pattern 
recognition and fuzzy inference techniques, 16:16939 (R;US) 
PUMPS 
See also VACUUM PUMPS 
Cost/benefit analysis for Generic Issue 23: Reactor coolant 
pump seal failure, 16:17120 (R;US) 
Pertormance evaluation of a novel erosion-resistant pump de- 
sign: Final report, 16:16094 (R;US) 
Pump performance and reliability follow-up by the French Safety 
Authorities, 16:16663 (R;FR) 
Summary and status of generic issue resolution, 16:17031 
(RA;US) 
PUREX PROCESS 
B Plant Secondary Containment Description and Analysis, 
16:16410 (R;US) 
PUSAN KORI-2 REACTOR 
See KORI-2 REACTOR 
pvc 
Studies on heat shrinkable PVC tubes, 16:17986 (R;KR;in Ko- 
rean) 
Study on highly concentrated inorganic salts in landfill site, 
16:17399 (IA;JP;In Japanese) 
Study on material balance of chlorine in relation to processing 
and disposal of waste, 16:17398 (IA;JP;in Japanese) 
PWR TYPE REACTORS 
See aiso ARDENNES REACTOR 
BR-3 REACTOR 
BOHUNICE V-1 REACTOR 
BORSSELE REACTOR 
COMANCHE PEAK-1 REACTOR 
COMANCHE PEAK-2 REACTOR 
DAVIS BESSE-1 REACTOR 
DIABLO CANYON-1 REACTOR 
DIABLO CANYON-2 REACTOR 
DUKOVANY V-2 REACTOR 
INDIAN POINT-3 REACTOR 
KORI-2 REACTOR 
LOFT REACTOR 
SELNI REACTOR 
SHIPPINGPORT REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TROJAN REACTOR 
WWER TYPE REACTORS 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 
Environmentally assisted cracking in light water reactors, 
16:16637 (R;US) 
Artificial intelligence 
intelligent intefrace design criteria, 16:16917 (RA;Fl) 
Burnable Poisons 
Integrity of neutron-absorbing components of LWR fuel systems, 
16:16656 (R;US) 
Containment 
PWR dry containment parametric studies, 16:16937 (R;US) 
Containment Systems 
A system level scaling analysis for direct containment heating, 
16:17012 (RA;US) 
ACE Program Phase A: Containment filtration experiments, 
16:17083 (RA;US) 
ACE Program Phase B: lodine behavior in containment, 
16:17084 (RA;US) 





Containment performance improvement program, 16:17019 
(RA;US) 

Debris dispersal from reactor cavity during low temperature sim- 
ulant tests of direct containment heating (DCH), 16:17011 
(RA;US) 

Evaluation of severe accident risks: Quantification of major in- 
put parameters: Experts’ determination of containment loads 
and molten core containment interaction issues: Volume 2, 
Revision 1, Part 2, 16:17118 (R;US) 

Evaluation of the leakage behavior of pressure-unseating equip- 
ment hatches and drywell heads, 16:17094 (RA;US) 

Large-scale HDR-hydrogen mixing experiments - Test Group E 
11, 16:17046 (RA;US) 

Life assessment procedure for LWR metal containments, 
16:17100 (RA;US) 

Control Elements 

Integrity of neutron-absorbing components of LWR fuel systems, 

16:16656 (R;US) 
Coolant Cleanup Systems 

USNRC gate valve test results challenge flexwedge gate valve, 

motor operator sizing equation, 16:17037 (RA;US) 
Depressurization Systems 

Sparta project: Facility description and first test results, 

16:17028 (RA;US) 
Eccs 

Dependent failure analysis of nuclear power plant data bases, 
16:17039 (RA;US) 

USNRC gate valve test results challenge flexwedge gate vaive, 
motor operator sizing equation, 16:17037 (RA;US) 

Electric Cables 

Mechanical properties of cables exposed to simultaneous ther- 

mal and radiation aging, 16:17021 (RA;US) 
Engineered Safety Systems 

A process for risk-focused maintenance, 16:17128 (R;US) 

Aging and service wear of check valves used in engineered 
safety-teature systems of nuclear power plants: Aging as- 
sessments and monitoring method evaluations: Volume 2, 
16:17117 (R;US) 

Effects of aging on calibration and response time of nuclear 
plant RTDs and pressure transmitters, 16:17036 (RA;US) 

Management of the aging of critical safety-related concrete 
structures in light-water reactor plants, 16:17097 (RA;US) 

Recent improvements in check valve monitoring methods, 
16:17022 (RA;US) 

Risk-based priorities for inspection of nuclear pressure bound- 
ary components at selected LWRs, 16:17130 (R;US) 

Summary of results obtained from the testing of reinforced con- 
crete shear walls. 16:17068 (RA:US) 

The effects of reduced structural stiffness on plant risk and mar- 
gin, 16:17069 (RA;US) 

Expert Systems 
A prototype expert system for advising operational procedures, 
16:16922 (RA;Fl) 
Fuel Elements 
High Burnup Effects Program: Final report, 16:16639 (R;US) 
In-Service Inspection 

Evaluation of computer-based NDE techniques and regional 
support of inspection activities, 16:17091 (RA;US) 

Progress in improving NDE reliability, 16:17086 (RA;US) 

Loss Of Coolant 

A phenomenological model of the thermal hydraulics of convec- 
tive boiling during the quenching of hot rod bundles: Part 1, 
Thermal hydraulics model, 16:16995 (R:US) 

Overview of the CONTAIN severe accident containment analy- 
sis code, 16:17137 (R;US) 

ROSA-IV Large Scale Test Facility (LSTF) system description 
for second simulated fuel assembly, 16:16989 (R;JP) 

Management 

Non-nuclear performance indicators for nuclear power plant ap- 

plication, 16:17026 (RA;US) 
Meetings 

Corrosion and erosion aspects in pressure boundary components 
of light water reactors: Proceedings of a specialists’ meeting 
held in Vienna, 12-14 September 1988, 16:16743 (R;XA) 
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Pipes 

Environmentally assisted cracking in light water reactors: Semi- 
annual report, Apri-September 1990: Volume 11, 16:16654 
(R;US) 

Power Systems 

Aging assessment of circuit breakers and relays, 16:17035 

(RA;US) 
Pressure Vessels 

Advanced NDE technologies and characterization of RPV flaw 
distribution, 16:17092 (RA;US) 

Analytical studies of transverse strain effects on fracture tough- 
ness for circumferentially oriented cracks. 16:16756 (R:US) 

Environmentally assisted cracking in light water reactors, 
16:17093 (RA:US) 

Environmentally assisted cracking in light water reactors: Semi- 
annual report, Apri-September 1990: Volume 11, 16:16654 
(R;US) 

Extension and extrapolation of J-R curves and their application 
to the low upper shelf toughness issue, 16:16655 (R:US) 

Heavy section steel technology program overview, 16:17078 
(RA;US) 

Heavy-Section Steel Technology Program: Semiannual progress 
report for October 1989—March 1990, 16:17116 (R:US) 

Heavy-section steel irradiation program overview, 16:17081 
(RA:US) 

Lower head failure analysis, 16:17009 (RA:US) 

Multivariable modeling of J-R data, 16:17006 (RA:US) 

Potential impact of enhanced fracture toughness data on 
pressurized-thermal-shock analyses, 16:17080 (RA;US) 


Primary Coolant Circuits 

Compilation of contract research for the Materials Engineering 
Branch, Division of Engineering: Annual report for FY 1990, 
16:17000 (R;US) 

Corrosion and erosion aspects in pressure boundary components 
of light water reactors: Proceedings of a specialists’ meeting 
held in Vienna, 12-14 September 1988, 16:16743 (R;XA) 

Environmentally assisted cracking in light water reactors: Semi- 
annual report, April 1989-September 1989, 16:16653 (R;US) 

Evaluation and refinement of leak-rate estimation models, 
16:17119 (R:US) 

Monitoring of LWR component cooling water systems, 16:16660 
(R;US) 

Pre-test analysis of a pipe system for high-level vibration re- 
sponse and failure, 16:17140 (R;US) 


Pumps 
Cost/benefit analysis for Generic Issue 23: Reactor coolant 
pump seal failure, 16:17120 (R;US) 


Reactor Accidents 

A systematic process for developing and assessing accident 
management plans, 16:17123 (R:US) 

Assessment of uncertainties in severe accident management 
strategies, 16:17055 (RA;US) 

Contain analysis of hydrogen distribution and combustion in 
PWR dry containments, 16:16965 (R:US) 

Debris dispersal from reactor cavity during low temperature sim- 
ulant tests of direct containment heating (DCH), 16:17011 
(RA;US) 

ORNL fission product release tests VI-6, 16:16933 (R;US) 

Reactor system analyses of advanced, passive LWR designs, 
16:17072 (RA;US) 

Source term update - summary and status, 16:17020 (RA;US) 

Sparta project: Facility description and first test results, 
16:17028 (RA:US) 

Status of Victoria development and assessment, 16:17045 
(RA;US) 

US accident management program, 16:17057 (RA;US) 


Reactor Components 
Age-dependent risk-based methodology and its application to 
prioritization of nuclear power plant components and to main- 
tenance for managing aging using PRAs, 16:17103 (RA;US) 
Compilation of reports from research supported by the Materials 
Engineering Branch, Division of Engineering: 1965-1990: 
Volume 1, 16:16652 (R;US) 
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Reactor Components 


Degradation modeling with applications to aging and mainte- 
nance effectiveness evaluation, 16:17017 (RA;US) 

Developments in risk evaluation of aging, 16:17101 (RA;US) 

Estimation of fracture toughness of cast stainless steels in LWR 
systems, 16:17087 (RA;US) 

Recent improvements in check valve monitoring methods, 
16:16638 (R;US) 

Reactor Control Systems 

Closed-loop digital control of nuclear reactors characterized by 

spatial dynamics: Final report, 16:16878 (R;US) 
Reactor Cooling Systems 

A unified interpretation of one-fifth to full scale thermal mixing 
experiments related to Pressurized Thermal Shock, 16:17126 
(R;US) 

Role of recent research in improving check valve reliability at 
nuclear power plants, 16:17024 (RA;US) 

Short cracks in piping and piping wells, 16:17089 (RA;US) 

Reactor Core Disruption 

ACE program Phase C: Molten corium concrete interaction 
(MCCl) and corium melt coolability experiments, 16:17047 
(RA;US) 

Evaluation of severe accident risks: Quantification of major in- 
put parameters: Experts’ determination of containment loads 
and molten core containment interaction issues: Volume 2, 
Revision 1, Part 2, 16:17118 (R:US) 

identification and assessment of containment and release man- 
agement strategies, 16:17056 (RA:US) 

Instrumentation availability for a pressurized water reactor with 
a large dry containment during severe accidents, 16:17127 
(R;US) 

Large-scale HDR-hydrogen mixing experiments - Test Group E 
11, 16:17046 (RA:US) 

Review of experimental results on LWR core melt progression, 
16:17003 (RA:US) 

Severe accident natural circulation and depressurization in 
PWRS, 16:17054 (RA;US) 

The DEBRIS module: An effective tool for the analysis of mett- 
down progression in LWR’s, 16:17008 (RA;US) 

Reactor Cores 

Modeling and analysis of neutron noise from an ex-core detec- 
tor at a pressurized water reactor, 16:16875 (R;US) 

Study on ECC injection modes in reflood tests with SCTF core 
ll: Comparison between gravity and forced feeds, 16:16993 
(R;JP) 

Reactor Fueling 

Loss of shutdown margin during PWR refueling, 16:16966 (R;US) 

Planning PWR core shuffle sequences - Coraps, 16:16759 
(RA;Fl) 

Reactor Instrumentation 

instrumentation availability for a pressurized water reactor with 
a large dry containment during severe accidents, 16:17127 
(R;US) 

Seismic component fragility data base for IPEEE, 16:17067 
(RA;US) 

Seismic testing and evaluation of relays past and future, 
16:17066 (RA:US) 

Reactor internals 

Irradiation-induced sensitization in austenitic stainless steel of 
in-core components, 16:17088 (RA;US) 

Reactor internals degradation mechanisms, 16:17023 (RA;US) 

Reactor Kinetics 

Closed-loop digital control of nuclear reactors characterized by 

spatial dynamics: Final report, 16:16878 (R;US) 
Reactor Licensing 

Department of Energy interest and involvement in nuclear plant 

license renewal activities, 16:17138 (R;US) 
Reactor Maintenance 

A process for risk-focused maintenance, 16:17128 (R;US) 

Conversion of a mainframe simulation for maintenance perfor- 
mance to a PC environment, 16:17041 (RA;US) 

Reactor Monitoring Systems 

Modeling and analysis of neutron noise from an ex-core detec- 

tor at a pressurized water reactor, 16:16875 (R;US) 
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Reactor Cperation 
Licensee Event Report (LER) compilation for month of March 
1991, 16:16825 (R:US) 


Reactor Operators 
An analysis of reports of procedure violations in US nuclear 
power plants, 16:17107 (RA;US) 
Team performance measures for abnormal plant operations, 
16:17025 (RA:US) 


Reactor Protection Systems 
Pump pertormance and reliability follow-up by the French Safety 
Authorities, 16:16663 (R;FR) 


Reactor Safety 

A phenomenological model of the thermal hydraulics of convec- 
tive boiling during the quenching of hot rod bundles: Part 1, 
Thermal hydraulics model, 16:16995 (R;US) 

ACE Program Phase A: Containment filtration experiments, 
16:17083 (RA:US) 

ACE Program Phase B: lodine behavior in containment, 
16:17084 (RA:US) 

ACE program Phase C: Molten corium concrete interaction 
(MCCl) and corium melt coolability experiments, 16:17047 
(RA:US) 

Advanced NDE technologies and characterization of RPV flaw 
distribution, 16:17092 (RA;US) 

Aging assessment of circuit breakers and relays, 16:17035 
(RA;US) 

Amaigamation of performance indicators to support NRC senior 
management reviews, 16:17038 (RA;US) 

An analysis of reports of procedure violations in US nuclear 
power plants, 16:17107 (RA;US) 

Completion of thermal-hydraulic code development: TRAC- 
PF1/MOD2, RELAPS/MOD3, and TRAC-BF1/MOD1, 
16:17070 (RA:US) 

Containment performance improvement program, 16:17019 
(RA:US) 

Conversion of a maintrame simulation for maintenance perfor- 
mance to a PC environment, 16:17041 (RA;US) 

Degradation modeling with applications to aging and mainte- 
nance effectiveness evaluation, 16:17017 (RA;US) 

Department of Energy interest and involvement in nuclear plant 
license renewal activities, 16:17138 (R;US) 

Dependent failure analysis of nuclear power plant data bases, 
16:17039 (RA:US) 

Eftects of aging on calibration and response time of nuclear 
plant RTDs and pressure transmitters, 16:17036 (RA;US) 

Eighteenth water reactor satety information meeting: Proceed- 
ings: Volume 1, 16:17113 (R;US) 

Eighteenth water reactor safety information meeting: Volume 2, 
Severe accident research, accident management, probabilis- 
tic risk assessment topics, individual plant examination 
program and other issues, 16:17114 (R;US) 

Eighteenth water reactor safety information meeting: Volume 3, 
Pressure vessel integrity; Piping and NDE; Aging and compo- 
nents: Proceedings, 16:17115 (R;US) 

Environmentally assisted cracking in light water reactors, 
16:17093 (RA:US) 

Estimation of fracture toughness of cast stainless steels in LWR 
systems, 16:17087 (RA:US) 

Evaluation and refinement of leak-rate estimation models, 
16:17119 (R;US) 

Evaluation of computer-based NDE techniques and regional 
support of inspection activities, 16:17091 (RA;US) 

Evaluation of severe accident risks: Quantification of major in- 
put parameters: Experts’ determination of containment loads 
and molten core containment interaction issues: Volume 2, 
Revision 1, Part 2, 16:17118 (R;US) 

Evaluation of the leakage behavior of pressure-unseating equip- 
ment hatches and drywell heads, 16:17094 (RA:US) 

Extension and extrapolation of J-R curves and their application 
to the low upper shelf toughness issue, 16:16655 (R;US) 

Heat transfer phenomena relevant to severe accidents, 
16:16974 (R;US) 

Heavy section steel technology program overview, 16:17078 
(RA;US) 





Heavy-Section Steel Technology Program: Semiannual progress 
report for October 1989—March 1990, 16:17116 (R;US) 

Heavy-section steel irradiation program overview, 16:17081 
(RA:US) 

Human factor insights from international event reports, 
16:17040 (RA;US) 

Identification and assessment of containment and release man- 
agement strategies, 16:17056 (RA;US) 

Improved eddy-current inspection for steam generator tubing, 
16:17014 (RA:US) 

Irradiation-induced sensitization in austenitic stainless steel of 
in-core components, 16:17088 (RA:US) 

Large - Scale Seismic Test Program at Hualien, Taiwan, 
16:17015 (RA:US) 

Large-scale HDR-hydrogen mixing experiments - Test Group E 
11, 16:17046 (RA:US) 

Life assessment procedure for LWR metal containments, 
16:17100 (RA;US) 

Loss of shutdown margin during PWR refueling. 16:16966 (R;US) 

Lower head failure analysis, 16:17009 (RA:US) 

Management of the aging of critical safety-related concrete 
structures in light-water reactor plants, 16:17097 (RA:US) 

Mechanical properties of cables exposed to simultaneous ther- 
mal and radiation aging. 16:17021 (RA;US) 

Multivariable modeling of J-R data, 16:17006 (RA;US) 

Non-nuclear performance indicators for nuclear power plant ap- 
plication, 16:17026 (RA;US) 

Nuclear plant analyzer desktop workstation, 16:17071 (RA;US) 

Organization and methodology applied to the control of commis- 
sioning tests to guarantee safe operation of nuclear units, 
16:16662 (R:FR) 

Potential impact of enhanced fracture toughness data on 
pressurized-thermal-shock analyses, 16:17080 (RA:US) 

Progress in improving NDE reliability, 16:17086 (RA:US) 

Reactor internals degradation mechanisms, 16:17023 (RA;US) 

Reactor system analyses of advanced, passive LWR designs, 
16:17072 (RA;US) 

Recent improvements in check valve monitoring methods, 
16:17022 (RA;US) 

Review of experimental results on LWR core mel progression, 
16:17003 (RA:US) 

Role of recent research in improving check valve reliability at 
nuclear power plants, 16:17024 (RA;US) 

Severe accident natural circulation and depressurization in 
PWRS, 16:17054 (RA;US) 

Short cracks in piping and piping wells, 16:17089 (RA:US) 

Status of safety issues at licensed power plants: TMI action 
plan requirements, 16:17002 (R;US) 

Summary and status of generic issue resolution, 16:17031 
(RA;US) 

Team performance measures for abnormal plant operations, 
16:17025 (RA;US) 

The DEBRIS module: An effective tool for the analysis of mek- 
down progression in LWR's, 16:17008 (RA;US) 

The eftects of reduced structural stiffness on plant risk and mar- 
gin, 16:17069 (RA;US) 

USNRC gate valve test results challenge flexwedge gate valve, 
motor operator sizing equation, 16:17037 (RA;US) 


Reactor Safety Experiments 

A system level scaling analysis for direct containment heating, 
16:17012 (RA;US) 

An integrated structure and scaling methodology for resolving 
technical issues relevant to severe accidents, 16:17085 
(RA:US) 

Failure of PWR-RHRs under cold shutdown conditions. Experi- 
mental results from the PKL Test Facility, 16:17058 (RA;US) 
Review of experimental results on LWR core melt progression, 

16:17003 (RA:US) 

Summary of results obtained from the testing of reinforced con- 
crete shear walls, 16:17068 (RA:US) 

UPTF experiment - full-scale tests on countercurrent flow be- 
havior in PWR downcomer, 16:17073 (RA;US) 

UPTF results with respect to selected reactor safety issues, 
16:17074 (RA;US) 
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Usefulness of a reduced pressure, reduced height scaled test 

facility, 16:17075 (RA;US) 
Reactor Start-Up 

Organization and methodology applied to the control of commis- 
sioning tests to guarantee safe operation of nuclear units, 
16:16662 (R:FR) 

Reactor Vessels 

A summary of the low upper shelf toughness safety margin is- 

sue, 16:16968 (R;US) 
Remedial Action 

Status of safety issues at licensed power plants: TMI action 

plan requirements, 16:17002 (R;US) 
Rhr Systems 

Failure of PWR-RHRs under cold shutdown conditions. Experi- 

mental results from the PKL Test Facility, 16:17058 (RA;US) 
Risk Assessment 

Age-dependent risk-based methodology and its application to 
prioritization of nuclear power plant components and to main- 
tenance for managing aging using PRAs, 16:17103 (RA;US) 

Application of NUREG-1150 methods and results to accident 
management, 16:17060 (RA:US) 

Consideration of external events in the individual plant examina- 
tion program, 16:17018 (RA;US) 

Cooperative New Madrid seismic network, 16:17050 (RA;US) 

Developments in risk evaluation of aging, 16:17101 (RA;US) 

Geodetic measurement of crustal strain in the Eastern United 
States, 16:17051 (RA:US) 

Human factors assessment in PRA using task analysis linked 
evaluation technique (TALENT), 16:17042 (RA;US) 

Individual plant examination program - summary and status, 
16:17104 (RA;US) 

Individual plant examinations - an industry perspective, 
16:17105 (RA;US) 

Methodology for the seismic portion of the IPE and coordination 
of ongoing seismic issues, 16:17065 (RA:US) 

Modeling the effects of dependency between humans and hard- 
ware on overall system performance, 16:17027 (RA;US) 

New evidence for great earthquakes in the Pacific Northwest, 
16:17034 (RA;US) 

Overview of seismic design margin methodology research, 
16:17064 (RA;US) 

Paleoliquetaction investigations along the Atlantic seaboard with 
emphasis on the prehistoric earthquake chronology of coastal 
South Carolina, 16:17053 (RA;US) 

Progress report for the US National Seismograph Network, 
16:17049 (RA;US) 

Risk insights trom seismic margin reviews, 16:17030 (RA:US) 

Risk-based priorities for inspection of nuclear pressure bound- 
ary components at selected LWRs, 16:17130 (R;US) 

Seismic component fragility data base for IPEEE, 16:17067 
(RA;US) 

Seismic study of soil dynamics at Garner Valley, California, 
16:17052 (RA:US) 

Seismic testing and evaluation of relays past and future, 
16:17066 (RA:US) 

Status - risk evaluation from aging of passive components, 
16:17102 (RA;US) 

Seismic Ettects 

Cooperative New Madrid seismic network, 16:17050 (RA;US) 

Geodetic measurement of crustal strain in the Eastern United 
States, 16:17051 (RA;US) 

Large - Scale Seismic Test Program at Hualien, Taiwan, 
16:17015 (RA:US) 

Methodology for the seismic portion of the IPE and coordination 
of ongaing seismic issues, 16:17065 (RA;US) 

New evidence for great earthquakes in the Pacific Northwest, 
16:17034 (RA;US) 

Overview of seismic design margin methodology research, 
16:17064 (RA;US) 

Paleoliquetaction investigations along the Atlantic seaboard with 
emphasis on the prehistoric earthquake chronology of coastal 
South Carolina, 16:17053 (RA:US) 

Pre-test analysis of a pipe system for high-level vibration re- 
sponse and failure, 16:17140 (R:US) 
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Seismic Effects 


Progress report for the US National Seismograph Network, 
16:17049 (RA;US) 
Risk insights from seismic margin reviews, 16:17030 (RA;US) 
Seismic component fragility data base for IPEEE, 16:17067 
(RA;US) 
Seismic study of soil dynamics at Garner Valley, California, 
16:17052 (RA;US) 
Seismic testing and evaluation of relays past and future, 
16:17066 (RA;US) 
Spent Fuels 
Evaluation of ORIGEN2 models against spent-fuel radiochemi- 
cal measurements, 16:16324 (R;US) 
Reprocessing of power reactor fuels: Eleventh quarterly 
progress report, April 1, 1960 to July 1, 1960, 16:16179 (R;US) 
Steam Generators 
Environmentally assisted cracking in light water reactors, 
16:17093 (RA;US) 
Improved eddy-current inspection for steam generator tubing, 
16:17014 (RA;US) 
The steam generator programme of PISC Ill, 16:16664 (R;FR) 
Transients 
Nuclear piant analyzer desktop workstation, 16:17071 (RA;US) 
PYRANOMETERS 
Simple integrated film for global solar rediation. (Ill).: On tem- 
perature dependency and binder effect, 16:16505 (IA;JP;In 
Japanese) 
PYRIMIDINE DIMERS 
Quantitation of pyrimidine dimers in DNA from UVB-irradiated 
alfalfa (Medicago sativa L.) seedlings, 16:18861 (R;US) 
PYRITE 
Electrochemistry of Thiobacillus ferooxidans reactions with 
pyrite: Technical progress report, December 1990—March 
1991, 16:16046 (R:US) 
Thermoluminescence kinetics of pyrite (FeS2), 16:17674 (R;US) 
PYRITES 
See PYRITE 
PYROCARBON 
See PYROLYTIC CARBON 
PYROCATECHIN 
See PYROCATECHOL 
PYROCATECHOL 
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Concentration and distribution of elements in organs and tis- 
sues, 16:18899 (RA;JP;In Japanese) 

Metabolism of elements in Japanese, 16:18900 (RA;JP;In 
Japanese) 

RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
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RADIONUCLIDE MIGRATION 

Compaction and permeability of simulated waste, 16:16339 
(R;US) 

Comparison of two risk assessment methodologies for high- 
level waste disposal in unsaturated media, 16:16335 (R;US) 

Condiment: general synthesis of different versions, 16:16223 
(R;FR;In French) 

Development of an atmospheric dispersion and dose calculation 
code for real-time response by using small-scale computer, 
16:18464 (R;JP;ln Japanese) 

Equations for predicting release rates for waste packages in un- 
saturated tuff, 16:16295 (R;US) 

Evaluation of plutonium migration in artificial barrier (compacted 
bentonite) using leaching data of fully radioactive waste glass: 
Comparison with leaching model and limited solubility model, 
16:16317 (R;JP;In Japanese) 

Migration of radionuclides in geologic media: Fundamental re- 
search needs, 16:16212 (R;US) 

Near-field transport of radioactive chains, 16:16296 (R;US) 

Performance assesment of double-shell tank waste at Hanford, 
16:16322 (R;US) 

Preclosure monitoring and performance confirmation at Yucca 
Mountain: Applicability of geophysical, geohydrological, and 
geochemical methods, 16:16290 (R;US) 

The Herfa-Neurode hazardous waste repository in bedded salt 
as an operating model for safe mixed waste disposal, 
16:16250 (R;US) 

Use of graphical structures to quantify and propagate uncertain- 
ties in development of conceptual models, 16:16347 (R;US) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 

See RADIONUCLIDE KINETICS 
RADIONUCLIDES 

See RADIOISOTOPES 
RADIOPHARMACEUTICALS 

Automatic production of ''C-labelled radiopharmaceuticals with 
high specific activity, 16:17994 (RA;JP;In Japanese) 

Production of radiopharmaceuticals with high specific activity, 
16:17989 (IA;JP) 

The MIRD method of estimating absorbed dose, 16:18860 (R;US) 

RADIOPOLYMERIZATION 
See POLYMERIZATION 
RADIOPROTECTIVE SUBSTANCES 

See also MEA 

Radioprotection by WR151327 from normal tissue damage 
caused by fast neutrons, 16:18902 (RA;JP;in Japanese) 

RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY 

An estimation of radiosensitivities of tumors by micronucleus 
test, 16:18810 (RA;JP;in Japanese} 

Radioresistance and hypoxic cells, 16:18897 (RA;JP;In Japan- 
ese) 

RADIOSENSITIZERS 
Hypoxic cell radiosensitizer, 16:18807 (RA;JP;In Japanese) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
See also NEUTRON THERAPY 
Biomedical Radiography 

Integrated examination of esophageal abdomen and retroperi- 
toneal neoplasms before and after radiation treatment, 
16:18794 (IA;SU;In Russian) 

Carcinomas 

Quantitative roentgenological evaluation of treatment efficacy of 
malignant tumors and other diseases of lungs and medi- 
astinum, 16:18655 (IA;SU;In Russian) 

Cell Killing 

Cellular response to low LET radiation, 16:18889 (RA;JP;In 

Japanese) 





Chemotherapy 
Eftects of irradiation combined with cytotoxic chemotherapy on 
tumors and normal tissues of the C3H mouse, 16:18808 
(RA;JP;In Japanese) 
Delayed Radiation Effects 
Delayed effect of complex treatment of patients with larynx neo- 
plasm, 16:18795 (IA;SU;In Russian) 


Depth Dose Distributions 
Dose distributions in thorax inhomogeneity for fast neutron 
beam from NIRS cyclotron, 16:18818 (RA;JP;in Japanese) 


Dose-Response Relationships 
The relationship between dose and tumor control probability, 
16:18814 (RA;JP;in Japanese) 
Efficiency 
Quantitative roentgenological evaluation of treatment efficacy of 
malignant tumors and other diseases of lungs and medi- 
astinum, 16:18655 (IA;SU;in Russian) 


Heavy lon Accelerators 

Design of Heavy lon Medical Accelerator in Chiba, 16:18817 

(RA;JP;In Japanese) 
Heavy lons 

Physical basis of heavy ion radiation therapy, 16:18809 

(RA;JP;In Japanese) 
Medical Supplies 

Construction and clinical application of bolus for proton beam 
radiotherapy using NIRS cyclotron, 16:18824 (RA;JP;In 
Japanese) 

Medical Surveillance 

State of registration and preventive measures of radiation in- 
juries in the establishments of the Ukrainian health service, 
16:18887 (IA;SU;In Russian) 

Neoplasms 

Application of blood irradiation in vitro in complex treatment of 
patients with genital neoplasms, 16:18875 (IA;SU;In Russian) 

Blood indices and immunity state in patients with mammary 
gland neoplasms in case of radiation treatment with use of 
low sensitizing radiation doses, 16:18789 (IA;SU;In Russian) 

Direct effects of multifractionation in case of radiation treatment 
of esophagus neoplasm, 16:18796 (IA;SU;in Russian) 

Dosimetric and radiobiological predisposition of contact '57Cs- 
therapy of patients with uterus neoplasm, 16:18791 (IA;SU;In 
Russian) 

Laser irradiation of blood, skin and bioactive spots as a protec- 
tor in radiation treatment of neoplasms of upper respiratory 
organs, 16:18790 (IA;SU;In Russian) 

Prognostic significance of natural cell-killers system determina- 
tion for estimation of radiotherapeutic efficiency of rectum 
neoplasm, 16:18797 (IA;SU;In Russian) 

The projects of heavy ion accelerators, 16:18272 (IA;JP) 


Optimization 
Efficiency increase of radiation treatment of malignant tumors 
on the data base of dose anatomo-topographic charts, 
16:18801 (IA;SU;In Russian) 
Optimization of radiotherapy and preventive measures of its 
complications, 16:18785 (IA;SU;In Russian) 
Optimization of radiotherapy of uteri cervix, thyroid and mam- 
mary gland neoplasm, 16:18802 (IA;SU;In Russian) 
Radiation Injuries 
Cell kinetical aspect of normal tissue damages in relation to ra- 
diosensitivity of cells, especially from the points of LQ model, 
16:18892 (RA;JP;in Japanese) 
Side Effects 
Analyzing reasons for developing delayed local radiation injuries 
and results of their complex treatment, 16:18885 (IA;SU;in 
Russian) 
Application of blood irradiation in vitro in complex treatment of 
patients with genital neoplasms, 16:18875 (IA;SU;in Russian) 
Forecasting of scientific research development on problems of 
prophylaxis, diagnosis and therapy of radiotherapeutic com- 
plications, 16:18886 (IA;SU;In Russian) 
Lung damages in mice and rats with thoracic irradiation, 
16:18893 (RA;JP;in Japanese) 


RAPSODIE REACTOR 


Some results of experimental approval of new treatment meth- 
ods of complications in case of radiotherapy of malignant 
tumors, 16:18879 (IA;SU;In Russian) 

State of registration and preventive measures of radiation in- 
juries in the establishments of the Ukrainian health service, 
16:18887 (IA;SU;in Russian) 

Simulation 

A simulation system for heavy ion treatment planning, 16:18825 

(RA;JP;In Japanese) 
Spatial Dose Distributions 

Large-field irradiation of disseminated neoplasms, 16:18786 

(IA;SU;In Russian) 
RADIOWAVE RADIATION 

See also LONG WAVE RADIATION 

Radio frequency biological hazards and measurement tech- 
niques, 16:18925 (R;US) 

RADIUM 

Radium separation from phosphorus gypsum - conjugate pro- 

cesses, 16:17728 (IA;BR;in Portuguese) 
RADIUM 226 
Environmental impacts of uranium mining, 16:16378 (IA;CS;In 
Czech) 
Near-field transport of radioactive chains, 16:16296 (R;US) 
RADIUM D 

See LEAD 210 
RADIUM F 

See POLONIUM 210 
RADIUM ISOTOPES 

See also RADIUM 226 

Method of uranium and radium isotopes determination in under- 
ground waters by liquid scintillators technique, 16:18563 
(RA;PL;In Polish) 

RADON 

Absolute measurement method of environment radon content, 
16:18429 (R;CN;In Chinese) 

Airflow measurement techniques applied to radon mitigation 
problems, 16:17243 (R;US) 

Cellular morphometry of the bronchi of human and dog lungs: 
Final report, April 1, 1988—-March 31, 1991, 16:18868 (R;US) 

Navy Radon Assessment and Mitigation Program: Work/quality 
assurance project plan screening phase, 16:18456 (R;US) 

RADON 211 

The investigation of the 2''Rn->2''At decay and three-particle 

configuration in 2" At, 16:19104 (R;SU) 
RADON 222 
Radon monitoring at the Waste Isolation Pilot Plant, 16:16248 
(R;US) 
RAHYD PROCESS 
See REPROCESSING 
RAIL TRANSPORT 

Energy savings in traffic, technical possibilities, 16:17285 

(R;Fl;in Finnish) 
RAILGUN ACCELERATORS 

Performance of hypervelocity armatures with replenished metal 

vapor plasmas, 16:18040 (R;US) 
RAILWAYS 

See also ELECTRIC RAILWAYS 

Hazardous materials emergencies in railyards: Preparedness 
guidance for railroads and adjacent communities, 16:17167 
(R;US) 

RANA 
See FROGS 
RANDOMNESS 

Extraction of dynamical equations from chaotic data, 16:19356 
(R;US) 

RANKINE CYCLE POWER SYSTEMS 

Advanced binary geothermal power plants: Limits of perfor- 
mance, 16:16581 (R;US) 

RAPSODIE REACTOR 

Experimental determination of a LMFBR seismic equivalent 
core model, 16:16791 (R;FR) 

F.B.R. Core mock-up RAPSODIE - Ii - numerical models, 
16:16793 (R;FR) 
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RAPSODIE REACTOR 


F.B.R. Core mock-up RAPSODIE- |: Experimental analysis, 
16:16792 (R;FR) 
RARE EARTH COMPOUNDS 
See also CERIUM COMPOUNDS 
LANTHANUM COMPOUNDS 
Chemical Preparation 

Phase formation during synthesis of LuBagCu30, (Ln-Y, Nd, 
Gd, Yb) from the mixture of rare earth and copper oxides with 
barium carbonate, 16:17887 (IA;SU;In Russian) 

Coatings 

Improved molten metal containment vessel with rare earth oxy- 
sulfide or sulfide protective coating thereon and method of 
making same, 16:16859 (PA;US) 

Difterential Thermal Analysis 

Characterization of lanthanides and beryllium by differential 

thermal analysis, 16:17865 (IA;BR;in Portuguese) 
Lattice Parameters 

Refinement of stoichiometry in superconducting lanthanide bar- 
ium cuprates (123), where Ln=Y,Eu,Gd,Er, 16:17872 
(IA;SU;In Russian) 

Microanalysis 

Refinement of stoichiometry in superconducting lanthanide bar- 
ium cuprates (123), where Ln=Y,Eu,Gd,Er, 16:17872 
(IA;SU;In Russian) 

Phase Diagrams 

Phase composition, properties, possible technological impurities 
in industrial specimens on the basis of barium, rare eartyh 
and copper oxides, 16:17625 (IA;SU;In Russian) 

Phase Studies 

Phase analysis of complex cuprates of bismuth and rare earths, 
16:17884 (IA;SU;In Russian) 

Phase formation during synthesis of LuBazCu30, (Ln-Y, Nd, 
Gd, Yb) from the mixture of rare earth and copper oxides with 
barium carbonate, 16:17887 (IA;SU;In Russian) 

Pyrolysis 

Thermal decomposition of lanthanides(III) and yttrium (III) glyco- 

heptonates, 16:17869 (IA;BR;in Portuguese) 
Quantitative Chemical Analysis 

Analysis of the composition of HTSC-films and microcrystals, 
16:17780 (IA;SU;in Russian) 

Atomic emission analysis with inductive plasma in analytical 
control of HTSC-materials and raw materials, 16:17752 
(IA;SU;In Russian) 

Selenates 

Characterization and thermal behaviour study of lanthanides, yt- 
trium and ammonium double selenates, 16:17864 (IA;BR;In 
Portuguese) 

Preparation, characterization and thermal behaviour study of 
ytterbium, lutetium, yttrium and alkaline metals double sele- 
nates, 16:17868 (IA;BR;In Portuguese) 

Selenides 

On the crystal structures of USe2, UTe2, ThOTe, and Er2Ses - a 
contribution to the crystal chemistry of rare earth and actinide 
chalcogenides, 16:17870 (1;DE;iIn German) 

Specific Heat 

Low-temperature heat capacity of borides of transition and rare 

earth metals, 16:17915 (IA;SU;in Russian) 
Thermal Analysis 

Preparation, characterization and thermal behaviour study of 
ytterbium, lutetium, yttrium and alkaline metals double sele- 
nates, 16:17868 (IA;BR;In Portuguese) 

Thermodynamic Properties 

Thermodynamic behavior of high-T. oxide systems via EMF and 

related measurements, 16:17575 (R;US) 
Type-li Superconductors 

Analysis of the composition of HTSC-films and microcrystals, 
16:17780 (IA;SU;In Russian) 

Atomic emission analysis with inductive plasma in analytical 
control of HTSC-materials and raw materials, 16:17752 
(IA;SU;in Russian) 

Correlation of phase composition and electrophysical character- 
istics of compounds in the Ln-Ba-Ca-O systems, 16:17627 
(IA;SU;in Russian) 


798 ERA Vol. 16, No. 7 


Phase analysis of complex cuprates of bismuth and rare earths, 
16:17884 (IA;SU;In Russian) 

Phase composition, properties, possible technological impurities 
in industrial specimens on the basis of barium, rare eartyh 
and copper oxides, 16:17625 (IA;SU;In Russian) 

Refinement of stoichiometry in superconducting lanthanide bar- 
ium cuprates (123), where Ln=Y,Eu,Gd,Er, 16:17872 
(IA;SU;In Russian) 

RARE EARTHS 
See also DYSPROSIUM 
EUROPIUM 
GADOLINIUM 

Application of ionophores in lanthanoid separation, 16:17734 
(IA;CS;In Czech) 

Applications of neutron activation analysis to the determination 
of trace elements in geological samples, 16:17814 (RA;SU) 

Electrochemical extraction of rare earth element hydroxides 
from solutions, 16:17686 (IA;CS;In Russian) 

Mining Pribram in science and technology. Proceedings of Ses- 
sion Y: Analysis of mineral raw materials, 16:17732 (I;CS;In 
Czech) 

Polyoxonium compounds for rare earth element separation, 
16:17736 (IA;CS;In Czech) 

Rare earth element determination by HPLC method with post- 
column derivatization, 16:17733 (IA;CS;in Czech) 

RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
RADON 
XENON 

Delayed formation of excitation in electron irradiated gases, 
16:17962 (IA;AU) 

Electron-ion recombination in noble gases, 16:17963 (IA;AU) 

RATE STRUCTURE 

Proposed rate increase — Jim Woodruff Project: Environmental 

assessment, 16:16496 (R;US) 
RATS 

Effect on rat lung of six-month inhalation of fly ash generated from 

municipal waste combustion, 16:17411 (IA;JP;In Japanese) 
RAYLEIGH-TAYLOR INSTABILITY 
Two- and three-dimensional behavior of Rayleigh-Taylor and 
Kelvin-Helmholtz instabilities, 16:19263 (R;JP) 
RBMK TYPE REACTORS 
See LWGR TYPE REACTORS 
RDF 
See REFUSE DERIVED FUELS 
REACTION INTERMEDIATES 
Fundamental studies of carbenes and hydrocarbon radicals: 
Progress report, 16:17999 (R;US) 
REACTION KINETICS 
See also CHEMICAL REACTION KINETICS 
NUCLEAR REACTION KINETICS 
Modelling and chemical reactions: Reaction rate survey for nat- 
ural gas combustion, 16:16144 (I;DK) 
REACTION MECHANISMS 
See REACTION KINETICS 
REACTION RATE 
See REACTION KINETICS 
REACTOR ACCIDENTS 
See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 

Policy on stable iodine prophylaxis following nuclear reactor ac- 

cidents (1989), 16:18872 (1;AU) 
Blowdown 

Debris dispersal from reactor cavity during low temperature sim- 
ulant tests of direct containment heating (DCH), 16:17011 
(RA;US) 

Computerized Simulation 

Modeling direct containment heating phenomena with CONTAIN 

1.12, 16:17134 (R;US) 





NPA (Nuclear Plant Analyzer) development, 16:16915 (R;KR;In 
Korean) 
Post-test-analysis and nodalization studies of OECD LOFT exper- 
iment LP-LB-1 with Relap5/Mod2 cy36-02, 16:17132 (R;CH) 
Reactor system analyses of advanced, passive LWR designs, 
16:17072 (RA;US) 
Containment 
Feasibility study of cocos, condensation of containment atmos- 
phere on structures, 16:16665 (R;NL) 
Emergency Plans 
A systematic process for developing and assessing accident 
management plans, 16:17123 (R;US) 
Environmental Impacts 
Influence of the aquatic environment on release behavior of fis- 
sion products. Experimental study of aerosol emission during 
a PWR severe accident, 16:16977 (R;FR;in French) 
Fallout 
Monthly results of measurements, Aug 1990, 16:18481 (R;FR;In 
French) 
Monthly results of measurements, November 1990, 16:18484 
(R;FR;In French) 
Monthly results of measurements, October 1990, 16:18483 
(R;FR;In French) 
Monthly results of measurements, september 1990, 16:18482 
(R;FR;In French) 
Fission Product Release 
ORNL fission product release tests VI-6, 16:16933 (R;US) 
Flow Models 
The thermal-hydraulic characteristics of the nuclear reactor core 
during accident: An investigation on fluid mixing with direct 
vessel injection, 16:18047 (R;KR;In Korean) 
information Systems 
The Radiological emergency management system beyond 640 
Kilobyte, 16:16976 (R;NL;In Dutch) 
M Codes 
MELCOR simulation of long-term station blackout at Peach Bot- 
tom, 16:17043 (RA;US) 
Management 
Accident management information needs for a BWR with a 
MARK | containment, 16:17129 (R;US) 
Application of NUREG-1150 methods and results to accident 
management, 16:17060 (RA;US) 
Assessment of uncertainties in severe accident management 
strategies, 16:17055 (RA;US) 
The Radiological emergency management system beyond 640 
Kilobyte, 16:16976 (R;NL;In Dutch) 
US accident management program, 16:17057 (RA;US) 
Mitigation 
A time-dependent event tree technique for modelling recovery 
operations, 16:16963 (R;US) 
Radioactive Aerosols 
Feasibility study of cocos, condensation of containment atmos- 
phere on structures, 16:16665 (R;NL) 
Radioactivity Transport 
Sparta project: Facility description and first test results, 
16:17028 (RA;US) 
Status of Victoria development and assessment, 16:17045 
(RA;US) 
Remedial Action 
Reactor incident status 1987 fourth quarter report: Deleted Ver- 
sion, 16:17133 (R;US) 
Reporting Requirements 
Reactor incident status 1987 fourth quarter report: Deleted Ver- 
sion, 16:17133 (R;US) 
Source Terms 
MELCOR simulation of long-term station blackout at Peach Bot- 
tom, 16:17043 (RA;US) 
Source term update - summary and status, 16:17020 (RA:US) 
Sparta project: Facility description and first test results, 
16:17028 (RA;US) 
V Codes 
Status of Victoria development and assessment, 16:17045 


REACTOR COMPONENTS 
Seismic Effects 


Vapor Condensation 
Feasibility study of cocos, condensation of containment atmos- 
phere on structures, 16:16665 (R;NL) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR EXPERIMENTAL FACILITIES 
REACTOR INTERNALS 
Aging 
Age-dependent risk-based methodology and its application to 
prioritization of nuclear power plant components and to main- 
tenance for managing aging using PRAs, 16:17103 (RA;US) 
Developments in risk evaluation of aging, 16:17101 (RA;US) 
Eighteenth water reactor safety information meeting: Volume 3, 
Pressure vessel integrity; Piping and NDE; Aging and compo- 
nents: Proceedings, 16:17115 (R;US) 
Evaluation of NRC maintenance team inspection reports for 
managing aging, 16:16826 (R;US) 
Recent improvements in check valve monitoring methods, 
16:16638 (R;US) 
Status - risk evaluation from aging of passive components, 
16:17102 (RA;US) 
Castings 
Estimation of fracture toughness of cast stainless steels in LWR 
systems, 16:17087 (RA;US) 
Charpy Test 
Radiation damages in nuclear reactor components: Analysis of 
radiation embrittlement of PWR pressure vessel welds, 
16:17531 (R;KR;In Korean) 
Corrosion 
Understanding and managing corrosion in nuclear power piants, 
16:16860 (R;US) 
What is wrong with current models for in-reactor corrosion, 
16:16852 (RA;XA) 
Destructive Testing 
12 MN-tensile testing machine (phase Ill). Tensile tests with 
pipe specimens, 16:18073 (R;DE;in German) 
Fracture Mechanics 
Status - risk evaluation from aging of passive components, 
16:17102 (RA;US) 
Fracture Properties 
Estimation of fracture toughness of cast stainless steels in LWR 
systems, 16:17087 (RA;US) 
In-Service Inspection 
Proceedings of the IAEA Specialists’ Meeting on experience 
and further improvement of in-service inspection methods and 
programmes of NPPs with particular emphasis on on-line 
techniques, 16:16848 (|;CS) 
Inspection 
Licensee contractor and vendor inspection status report: Quar- 
terly report, January-March 1991: Volume 15, No. 1, 
16:16817 (R;US) 
Irradiation 
Radiation damages in nuclear reactor components: Analysis of 
radiation embrittlement of PWR pressure vessel welds, 
16:17531 (R;KR;in Korean) 
Litetime 
Computational-experimental method of monitoring residual ser- 
vice life for equipment operation under thermal cyclic loading 
conditions, 16:16712 (IA;CS) 
Reliability 
Degradation modeling with applications to aging and mainte- 
nance effectiveness evaluation, 16:17017 (RA;US) 
Seismic Eftects 
Earthquake analysis with nonlinear soil-structure interaction and 
nonlinear supports of components, 16:16768 (RA;XA) 
Methods for seismic analysis of nuclear power plants, 16:16853 
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REACTOR COMPONENTS 
Seismic Effects 


Seismic behaviour of gas cooled reactor components: Proceed- 
ings of a specialists’ meeting held in Gif-sur-Yvette, France, 
14-16 November 1989, 16:16767 (R;XA) 

Seismic design of the Heysham 2 advanced gas cooled reactor 
nuclear power station, 16:16773 (RA;XA) 

Seismic stability of VGM type high temperature gas cooled reac- 
tors, 16:16779 (RA;XA) 

Soil-Structure Interactions 

Earthquake analysis with nonlinear soil-structure interaction and 

nonlinear supports of components, 16:16768 (RA;XA) 
Ultrasonic Testing 
Evaluation of computer-based NDE techniques and regional 
support of inspection activities, 16:17091 (RA;US) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
Computer Codes 

Software quality supervision plan for plant computer replace- 

ment in Krsko Nuclear Power Plant, 16:16890 (RA;XA) 
Computers 

Application of computers for control and protection functions in 

research and power reactors, 16:16888 (RA;XA). 
Control Rooms 

Development of man-machine interface for the NPP process 

computer system, 16:16891 (RA;XA) 
Digital Systems 

Closed-loop digital control of nuclear reactors characterized by 

spatial dynamics: Final report, 16:16878 (R;US) 
Information Systems 

An example of plant computer replacement: The new central- 
ized information processing system (KIT) in the 34 PWR 900 
MW French plants, 16:16892 (RA;XA) 

international Cooperation 

Nuclear Power Piant Control and Instrumentation 1989: Pro- 
ceedings of a technical committee meeting held in Vienna, 
8-10 May 1989, 16:16894 (R;XA) 

Man-Machine Systems 

An example of plant computer replacement: The new central- 
ized information processing system (KIT) in the 34 PWR 900 
MW French plants, 16:16892 (RA;XA) 

Application of computerized process control in nuclear power 
plants with WWER 440 reactors in Czechoslovakia, 16:16882 
(RA;XA) 

Development of man-machine interface for the NPP process 
computer system, 16:16891 (RA;XA) 

Regulatory requirements for improvements in man-machine inter- 
face using computerized display systems, 16:16881 (RA;XA) 

Meetings 

Nuclear Power Plant Control and Instrumentation 1989: Pro- 
ceedings of a technical committee meeting held in Vienna, 
8-10 May 1989, 16:16894 (R:XA) 

Safety implications of computerized process control in nuclear 
power plants: Report of a technical committee meeting held 
in Vienna, 13-17 November 1989, 16:16880 (R;XA) 

Modifications 

Planning, design basis and requirement specifications for the 
plant computer replacement in Krsko Nuciear Power Plant, 
16:16889 (RA:XA) 

On-Line Control Systems 

Safety implications of computerized process control in nuclear 
power plants: Report of a technical committee meeting held 
in Vienna, 13-17 November 1989, 16:16880 (R;XA) 

Reactor Safety 

Application of computerized process control in nuclear power 
plants with WWER 440 reactors in Czechoslovakia, 16:16882 
(RA; XA) 

Regulatory requirements for improvements in man-machine inter- 
face using computerized display systems, 16:16881 (RA;XA) 

Safety implications of computerized process control in nuclear 
power plants: Report of a technical committee meeting held 
in Vienna, 13-17 November 1989, 16:16880 (R;XA) 

Sequential decision reliability concept and failure rate assess- 
ment: Application to nuclear power plant surveillance 
instrumentation, 16:16879 (R;NL) 
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The safety and operational benefits of the | and C computerized 
systems of the French nuclear power plants and their accor- 
dance with safety criteria, 16:16886 (RA;XA) 


Reliability 
Reliability and safety features in the distributed control system 
for the CANDU 3, 16:16883 (RA;XA) 


Research Programs 

Concept of safety related | and C and power supply systems in the 
passive safety concept of the HTR-module, 16:16900 (RA;XA) 

Instrumentation and control in the Canadian nuclear power pro- 
gram -1989 status, 16:16896 (RA;XA) 

Main principles of modern control and protection system equip- 
ment (CPSE) development for nuclear research reactors, 
16:16908 (RA;XA) 

Nuclear Power Plant Control and Instrumentation activities in 
Argentina during 1987-1989, 16:16913 (RA;XA) 

Nuclear Power Plant Control and Instrumentation activities in 
Czechoslovakia, 16:16897 (RA;XA) 

Nuclear Power Plant Control and Instrumentation activities in 
Finland, 16:16898 (RA;XA) 

Nuclear Power Plant Control and Instrumentation activities in 
the United Kingdom, 16:16907 (RA;XA) 

Nuclear Power Plant Control and Instrumentation in Italy: Recent 
developments and future perspectives, 16:16910 (RA;XA) 

Nuclear Power Plant Control and Instrumentation in Pakistan, 
16:16905 (RA;XA) 

Progress in instrumentation and control in the Federal Republic 
of Germany, 16:16911 (RA;XA) 

Recent Nuclear Power Plant Control and Instrumentation activi- 
ties in the German Democratic Republic, 16:16899 (RA;XA) 
Recent developments in instrumentation and control for the In- 

dian nuclear power programme, 16:16902 (RA;XA) 

Recent developments of and future prospects for nuclear power 
plant instrumentation and control in Belgium, 16:16912 (RA;XA) 

Report on the contro! and instrumentation of nuclear power 
plants in Switzerland, 16:16904 (RA;XA;In French) 

Report on the status of instrumentation and control in Swedish 
nuclear power plants, 16:16906 (RA;XA) 

Research and development in the field of nuclear power piant 
control and instrumentation in Japan during 1987-1988, 
16:16901 (RA;XA) 

Summary of developments and future projects in nuclear power 
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of 6.12.1942, 16:17262 (I;DK;In Danish) 

Low-energy houses. Ecological construction and living with en- 
vironmentally compatible building materials, 16:17251 
(1;DE;in German) 

RESIDUAL HEAT REMOVAL 

See RHR SYSTEMS 

RESIDUES 
See also ASHES 
SMOKES 
Production of fuel oil from residue from wheat shochu fermenta- 
tion, 16:17305 (IA;JP;ln Japanese) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 

Structure and structural diversity in resinites as determined by 
pyrolysis-gas chromatography-mass spectrometry, 16:17849 
(R;US) 

RESISTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 
RESONANCE CAVITIES 

See CAVITY RESONATORS 
RESOURCE ASSESSMENT 

Activities of the Oil Implementation Task Force, December 1990— 
February 1991; Contracts for field projects and supporting 
research on enhanced oil recovery, Apri-June 1990: Progress 
review No. 63, quarter ending June 30, 1990, 16:16116 (R;US) 

RESOURCE DEVELOPMENT 

Minthorn Springs Creek Summer Juvenile Release and Adult 
Collection Facility (operation, maintenance and evaluation of 
the Boniter and Minthorn Springs Juvenile Release and Adult 
Collection Facilities): Annual report, 1989, 16:16502 (R;US) 

RESOURCE RECOVERY ACTS 

Limited site investigation of Landfills 1 and 4, Fort Lewis, Wash- 
ington, 16:18571 (R;US) 

Resource Conservation and Recovery Act Part B permit appii- 
cation: Volume 1, 16:16255 (R;US) 

Resource Conservation and Recovery Act, Part B Permit Appli- 
cation: Volume 2, Appendices B1, C1, C2, 16:16256 (R;US) 

Resource Conservation and Recovery Act, Part B Permit Applica- 
tion: Volume 4, Appendices C3, C4, D1-D10, 16:16258 (R;US) 

Resource Conservation and Recovery Act, Part B permit appli- 
cation: Volume 3, 16:16257 (R;US) 

Resource Conservation and Recovery Act: Part B, Permit appli- 
cation: Volume 5, Appendices E1, H1, 11-3, K1, K2, L1, 
16:16259 (R;US) 

Supplement analysis of transuranic waste characterization and 
repackaging activities at the Idaho National Engineering Lab- 
oratory in support of the Waste Isolation Pilot Plant test 
program, 16:16239 (R;US) 

RESOURCE RECOVERY FACILITIES 
Alternative schemes for production of chilled water and cogen- 
eration of electricity at Ashley Plant, 16:17413 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORY SYSTEM DISEASES 
See aiso ASTHMA 
BRONCHITIS 
PNEUMOCONIOSES 
PNEUMONIA 

Comprehensive evaluation of studies on croup syndrome 
and obstructive bronchitis in Baden-Wuerttemberg and 
Northrhine-Westphalia, 16:18921 (R;DE;In German) 

New systematic approaches to organization of preventive fluo- 
rographic examinations of population, 16:18622 (IA;SU;In 
Russian) 

On standardization of investigation in pediatric roentgenopul- 
monology, 16:18625 (IA;SU;in Russian) 


RHODIUM 


Possibilities of diagnostic polyposition fluorography of lungs, 
16:18642 (IA;SU;In Russian) 

Roentgenotetragraphy of breath with functional tests, 16:18646 
(IA;SU;In Russian) 

State of pulmonary ventilation in patients with chronic nonspe- 
cific diseases of the lungs according to the data of 
tomo-respiratory test, 16:18651 (IA;SU;In Russian) 

Thermography in complex diagnosis of nonspecific lung dis- 
eases, 16:18758 (IA;SU;In Russian) 

Usage of large picture fluorography in diagnosis of chest dis- 
eases, 16:18640 (IA;SU;In Russian) 

RESPONSE FUNCTIONS 

Response of steam generator internals in in-service diagnostics 
signals at the Dukovany nuclear power plant, 16:16698 
(IA;CS;in Czech) 

RESPONSE MODIFYING FACTORS 

Radiomodifying factors in radiation therapy of neoplasms of up- 

per respiratory organs, 16:18803 (IA;SU;In Russian) 
RETORTED SHALES 
See SPENT SHALES 


RETORTS 

Analysis of particle slip and drag in a lift pipe used in the Hot- 

Recycle-Solid oil shale retort, 16:16148 (R;US) 
REVERSE-FIELD PINCH 

Experimental and theoretical studies of self-organization in a 
reversed-field pinch, 16:19301 (R;JP) 

Self-consistent field error effects in reversed field pinch plas- 
mas, 16:19274 (R;US) 

RF SYSTEMS 
RF guns: a review, 16:18247 (R;FR) 
RHENIUM 

Extraction concentration of scandium and rhenium from 
complex salt solutions containing low levels of valuable com- 
ponents, 16:17739 (IA;CS;In Russian) 

Nondestructive method for chemically machining crucibles or 
mokis from their enclosed ingots and castings, 16:17669 
(PA;US) 

Recovery of rhenium from sintered metals, 16:17940 (RA;DE;In 
German) 

RHENIUM 185 
Resonantly scattering crystals and surfaces, 16:19160 (R;GB) 
RHENIUM 186 

Radiation safety issues related to radiolabeled antibodies, 

16:18838 (R;US) 
RHENIUM ALLOYS 

Design and evaluation of materials for space reactors, 16:16810 
(R;FR) 

Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA;US) 

RHENIUM COMPLEXES 

The transformation of organic amines by transition metal cluster 

compounds: Progress report, 1990-1991, 16:17855 (R;US) 
RHEUMATIC DISEASES 

Dynamic hepatoscintigraphy in evaluation of functional state of 
liver and biliferous tract in rheumatoid arthritis patients, 
16:18766 (IA;SU;In Russian) 

Early roentgenoradionuclide diagnosis of psoriasis polyarthritis, 
16:18715 (IA;SU;In Russian) 

RHEUMATOID DISEASES 
See RHEUMATIC DISEASES 
RHIZOBIUM 

Study of the basis for the competitiveness of Rhizobium japon- 
icum in the nodulation of soybean: Final report, 16:18847 
(R;US) 

RHODANATES 
See THIOCYANATES 


RHODANIDES 
See THIOCYANATES 


RHODIUM 
Theoretical studies of small metal clusters, 16:17851 (RA;US) 
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RHODIUM 101 


RHODIUM 101 

Study and development of a spectrometer with Compton sup- 
pression and gamma _ coincidence counting, 16:18291 
(R;FR;In French) 

RHODIUM OXIDES 

Design of a high activity and selectivity alcohol catalyst: Second 
quarterly report, November 7, 1990 to February 6, 1991, 
16:16489 (R;US) 

RHR SYSTEMS 

Failure of PWR-RHRs under cold shutdown conditions. Experi- 

mental results from the PKL Test Facility, 16:17058 (RA;US) 
RIBOFLAVIN 
Fiuorescence-detected circular dichroism for on-column detec- 
tion in capillary electrophoresis, 16:17923 (RA;US) 
RIBONUCLEIC ACID 
See RNA 
RIBOSOMAL RNA 

Phylogenetic relationships among subsurface microorganisms: 

Progress report, [June 1990—March 1991], 16:18599 (R;US) 
RIBULOSE DIPHOSPHATE CARBOXYLASE 

Soybean ribulose bisphosphate carboxylase small subunit: 
Mechanisms and determinants of RNA turnover at the Univer- 
sity of Georgia Complex Carbohydrate Research Foundation 
(UGRF): Annual progress report, 16:18593 (R;US) 

RICHLAND NPR REACTOR 

See N-REACTOR 

RIEMANN WAVES 
See SHOCK WAVES 
RING LASERS 
Ring laser having an output at a single frequency, 16:18129 
(PA;US) 

RINGS (STORAGE) 

See STORAGE RINGS 
RISA 

See ORGANIC IODINE COMPOUNDS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

A technologist’s view on municipal solid waste landfill risks, 
16:18494 (R;US) 

Human factors assessment in PRA using task analysis linked 
evaluation technique (TALENT), 16:17042 (RA;US) 

integrated Reliability and Risk Analysis System (IRRAS), Ver- 
sion 2.5: Reference manual: Volume 1, 16:17121 (R;US) 

Risks of nuclear power plant accidents, 16:16983 (IA;CS;In 
Czech) 

RISKS 
See HAZARDS 
RIVER BEND-1 REACTOR 

Application of geographic information system for emergency 

management, 16:16973 (R;US) 
RIVER BEND-2 REACTOR 
Application of geographic information system for emergency 
management, 16:16973 (R;US) 
RIVETS 
See FASTENERS 
RNA 

See also RIBOSOMAL RNA 

Self-cleaving RNA: Characterization of a family of hammerhead 
self-cleaving ribonucleic acids by 'H NMR spectroscopy, 
16:17930 (R;US) 

Soybean ribulose bisphosphate carboxylase small subunit: 
Mechanisms and determinants of RNA turnover at the Univer- 
sity of Georgia Complex Carbohydrate Research Foundation 
(UGRF): Annual progress report, 16:18593 (R;US) 

ROAD TRANSPORT 

Assessment of effects produced by the introduction of electric- 
vehicles to society. Part 2, 16:17426 (R;JP;in Japanese) 

Effects of air pollutants trom road traffic on adjacent forests, 
16:18463 (R;SE;in Swedish) 

Energy savings in traffic, technical possibilities, 16:17285 
(R;Fl;In Finnish) 
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ROADS 
Covered in a pedestrain street in Struer, 16:16567 (1;DK;In Dan- 
ish) 
Utilization technology of heat pump for use in cold region, 
16:17259 (RA;JP;ln Japanese) 


ROBOTS 

A derivative-free iterative method for locating the hand position 
of a robot manipulator, 16:19346 (R;US) 

A new wheel control system for the omnidirectional HERMIES- 
Ill robot, 16:18025 (R;US) 

DOE/NE robotics for advanced reactors: Bimonthly progress re- 
port, February-March 1991, 16:16794 (R;US) 

Extendable pipe crawler, 16:18029 (PA;US) 

Generic command interpreter for robot controllers, 16:18034 
(R;US) 

Multiprocessor development for 
(R;KR;In Korean) 


ROCK SALT 
See SALT DEPOSITS 


ROCK-FLUID INTERACTIONS 
Analysis of the hydraulic data from the MI fracture zone at the 
Grimsel Rock Laboratory, Switzerland, 16:16292 (R;US) 
Multi-dimensional modeling of unsaturated flow in the vicinity of 
exploratory shafts and fault zones at Yucca Mountain, 
Nevada, 16:16321 (R;US) 


ROCKETS 
Multiple direction vibration fixture, 16:18076 (PA;US) 


ROCKS 

See also SEDIMENTARY ROCKS 

Comparison between two calibration methods using OES/ICP 
on the analysis of main elements in rocks, 16:18517 (IA;BR;In 
Portuguese) 

Hydrologic characterization of fractured rocks: An interdisci- 
plinary methodology, 16:16291 (R;US) 

Microassay neutron activation determination of noble metals with 
preconcentration in nickel matte, 16:17820 (RA;SU;In Russian) 

Petrological study of the eastern part of Rio Maria batholith lo- 
cated in the SE of Para State, 16:17711 (|;BR;ln Portuguese) 

Proceedings of the 4. National Meeting on Analytical Chemistry 
- Abstracts, 16:17712 (1;BR;ln Portuguese) 

Transient diffusion of radionuclides from a cylindrical waste solid 
into fractured porous rock, 16:16289 (R;US) 

Transport of gaseous C-14 from a repository in unsaturated 
rock, 16:16297 (R;US) 

ROCKY FLATS PLANT 

EG&G Rocky Flats TRAC 1991 Winter Validation Study: Experi- 
mental plan, 16:18480 (R;US) 

Surface Water Interim Measures/Interim Remedial Action 
Plar/Environmental Assessment and Decision Document, 
South Wainut Creek Basin, Operable Unit No. 2: Volume 2, 
Appendices: Final, 16:18543 (R;US) 

Surface Water Interim Measures/Interim Remedial Action 
Plar/vEnvironmental Assessment and Decision Document for 
South Walnut Creek Basin (Operable Unit No. 2): Public 
Comment Responsiveness Summary: Final report, 16:16391 
(R;US) 

ROD BUNDLES 

A phenomenological model of thermal-hydraulics of convective 
boiling during the quenching of hot rod bundles: Part 2, As- 
sessment of the model with steady-state and transient 
post-CHF [critical heat flux] data, 16:18051 (R;US) 


RODS (CONTROL) 
See CONTROL ELEMENTS 


RODS (FUEL) 
See FUEL RODS 


ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 
ROOFS 
Study on utilizing natural energy for indoor climate control using 
roof and attic space. Part 2.: Experimental analysis on the 
performance of test model for solar heat collection and cool- 
ing, 16:16545 (IA;JP;in Japanese) 


robot control, 16:18020 





ROOSEVELT HOT SPRINGS 

Conceptual geologic model and native state model of the Roo- 

sevelt Hot Springs hydrothermal system, 16:16576 (R;US) 
ROOTS 

Stability of the fine root systems of firs and spruces as a part of 

forest die-back. Final report, 16:18919 (1;DE;iIn German) 
ROPE PROCESS 

Techno-economic evaluation of the ROPE© process, 16:16147 
(R;US) 

Western oil shale conversion using the ROPE®© process, 
16:16146 (R;US) 

ROSSENDORF ZFK 
See ZFK ROSSENDORF 
ROTORS 

An integrated rotor and turbulent wake model compared with ex- 
periment (Risoe National Laboratory), 16:16609 (RA;DK) 

On the relative importance of rotational, unsteady and three- 
dimensional effects on the HAWT rotor aerodynamics 
(Horizontal Axis Wind Turbines), 16:16611 (RA;DK) 

Rotor loading: The influence of dynamics (Risoe National Labo- 
ratory), 16:16614 (RA;DK) 

Wind tunnel test for aerodynamic characteristics of rotor for wind 
turbine system in antarctica, 16:16599 (IA;JP;In Japanese) 

ROUTING 

TRANSNET: A means of accessing hazardous materials trans- 
portation models and databases, 16:16203 (R;US) 

Theoretical study for prediction of transport of volatile hazardous 
organic chlorine compounds in landfill waste disposal site, 
16:17312 (IA;JP;in Japanese) 

RUBBERS 

An investigation of radiation-induced structural changes in nitrile 
rubber, 16:17972 (IA;AU) 

Scrap tire reuse through surface-modification technology, 
16:17331 (R;US) 

Surface modification of EPDM rubber, 16:17977 (IA;AU) 

RUBIDIUM 
Distribution of rubidium, strontium, and zirconium in tuff from two 
deep coreholes at Yucca Mountain, Nevada, 16:18932 (R;US) 
RUMEN 
See STOMACH 
RUTHENIUM 

Solid state NMR studies of heterogeneous catalysis, 16:17853 
(RA;US) 

Spectrophotometric determination of ruthenium in fission prod- 
uct mixtures, 16:17846 (RA;DE;in German) 

RUTHENIUM SILICIDES 

Anomalous hall effect of heavy-fermion CeRu2Si, under pres- 
sure, 16:17676 (R;FR) 

Incommensurabilities and metamagnetism in the heavy-fermion 
alloys (Cép glap o)RugSig and CeRus(Sip. pGeo;)o, 16:17449 
(R;FR 


S 


S CODES 

Program SCATMAN: A code designed to calculate photon co- 
herent scattering anomalous scattering factors and cross 
sections, 16:19148 (R;US) 

S MATRIX 

An extension of Babinet's principle, 16:19209 (R;FR) 
S WAVES (SEISMIC) 

See SEISMIC S WAVES 
SAFEGUARDS 

An NRTA data processing system: PROMAC-J, 16:19397 
(R;JP;in Japanese) 

Nondestructive determination of uranium-235 enrichment in gas 
ultracentrifugation enrichment plants, 16:16412 (R;DE;in Ger- 
man) 

SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 


SANITARY LANDFILLS 
Architecture 


Organization and methodology applied to the control of commis- 
sioning tests to guarantee safe operation of nuclear units, 
16:16662 (R;FR) 
Security problems at Vivitron, 16:18150 (R;FR;In French) 
SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SAFETY ENGINEERING 

Early detection and diagnosis of plant anomalies using parallel 
simulation and knowledge engineering techniques, 16:16925 
(RA;Fl) 

SAFETY STANDARDS 

Application of best available science to the regulatory process: 
Annual progress report, [February 1, 1990-—January 31, 
1991], 16:17174 (R;US) 

SALINE ZONE 
See OIL SHALES 
SALMON 

Biological manipulation of migration rate: The use of advanced 
photoperiod to accelerate smoltification in yearling chinook 
salmon: Annual report, 1989, 16:18591 (R;US) 

Evaluation of a subunit vaccine to infectious hematopoietic 
necrosis virus: Annual report, July 31, 1989 to September 30, 
1990, 16:18846 (R;US) 

Evaluation of juvenile fish bypass and adult fish passage facili- 
ties at Three Mile Falls Dam, Umatilla River: Annual progress 
report 1989, 16:16499 (R;US) 

Minthorn Springs Creek Summer Juvenile Release and Adult 
Collection Facility (operation, maintenance and evaluation of 
the Bonifer and Minthorn Springs Juvenile Release and Adult 
Collection Facilities): Annual report, 1989, 16:16502 (R;US) 

Research studies on the life cycle of infectious hematopoietic 
necrosis virus, 16:18844 (R;US) 

SALT DEPOSITS 

Analysis of early creep closures in geomechanically connected 
underground rooms in salt, 16:16337 (R;US) 

Fracturing around excavations in salt at the WIPP, 16:16252 
(R;US) 

SALTS 

The closure of WIPP disposal rooms filled with various waste 

and backfill combinations, 16:16341 (R;US) 
SAMARIUM IONS 

The 7Fo -> 5Dp Two-photon transition: a test of theoretical 

models, 16:18968 (R;FR) 
SAMPLE PREPARATION 

On new methods for standardization of samples in activation 

analysis of biological materials, 16:17813 (RA;SU;in Russian) 
SAMPLING 

A simple neural network scheduler for real-time machine task 

scheduling, 16:19373 (R;US) 
SANDIA LABORATORIES 

ES&H action plan, 16:17187 (R;US) 

Integrated Materials Research Laboratory (IMRL) environmental 
assessment, 16:18448 (R;US) 

Support for the development of the personnel access-control 
and security-enhancement system (PASS): Final report, 
16:18038 (R;US) 

SANDSTONES 

Estimates of permeability and relative permeability for sand- 
stone using image analysis of cross sections: Revision 1, 
16:16115 (R;US) 

Interaction of technological solutions from underground leaching 
and cenoman horizon ores, 16:16172 (IA;CS;In Czech) 

SANITARY LANDFILLS 
Aerobic Conditions 

Types of landfill structure and landfill waste, 16:17407 (IA;JP;In 

Japanese) 
Anaerobic Conditions 

Types of landfill structure and landfill waste, 16:17407 (IA;JP;In 

Japanese) 
Architecture 

Types of landfill structure and landfill waste, 16:17407 (IA;JP;In 

Japanese) 
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SANITARY LANDFILLS 
Biodegradation 


Biodegradation 
Study on behavior of microorganisms in landfill site for waste 
disposal Part 3, 16:17403 (IA;JP;In Japanese) 
Biogas Process 
Protozoology of landfill, 16:16470 (R;GB) 
Civil Engineering 
Design procedure and work schedule for final disposal site, 
16:17389 (IA;JP;in Japanese) 
Construction 
Various efforts made for Osaka bay pheonix plan which has just 
started, 16:17348 (IA;JP;ln Japanese) 
Design 
Design procedure and work schedule for final disposal site, 
16:17389 (IA;JP;in Japanese) 
Environmental Impacts 
A technologist’s view on municipal solid waste landfill risks, 
16:18494 (R;US) 
Description of the FASTCHEM code package with applications, 
16:16627 (RA;US) 
Future directions in leachability studies at EPA's Office of Solid 
Waste, 16:18513 (RA;US) 
Limited site investigation of Landfills 1 and 4, Fort Lewis, Wash- 
ington, 16:18571 (R;US) 
Use of lysimeters to monitor a sanitary landfill, 16:18581 (R;US) 
Enzyme Activity 
Study on behavior of microorganisms in landfill site for waste 
disposal Part 3, 16:17403 (IA;JP;ln Japanese) 
Feasibility Studies 
Design procedure and work schedule for final disposal site, 
16:17389 (IA;JP;in Japanese) 
Ground Subsidence 
Soil-mechanical characteristics of landfill waste.: Mixture of com- 
bustion ash and other waste, 16:17396 (IA;JP;In Japanese) 
Hazardous Materials Spills 
Types of landfill structure and landfill waste, 16:17407 (IA;JP;in 
Japanese) 
Land Reclamation 
Various efforts made for Osaka bay pheonix plan which has just 
started, 16:17348 (IA;JP;in Japanese) 
Layers 
Study on distribution of water properties and water content in 
waste layer at landfill disposal site, 16:17405 (IA;JP;in Japan- 
ese) 
Methanogenic Bacteria 
Protozoology of landfill, 16:16470 (R;GB) 
Microorganisms 
Study on behavior of microorganisms in landfill site for waste 
disposal Part 3, 16:17403 (IA;JP;in Japanese) 
Moisture 
Study on distribution of water properties and water content in 
waste layer at landfill disposal site, 16:17405 (IA;JP;iIn Japan- 
ese) 
Municipal Wastes 
Study on nitrogen decomposition process in waste layer at land- 
fill site, 16:17361 (IA;JP;in Japanese) 
Onshore Sites 
Efficient operation of aerators in terms of dissolved oxygen level 
at high-efficiency oxidizing pond in land reclamation site, 
16:17358 (IA;JP;in Japanese) 
Pollution Regulations 
Survey of federal legislation and regulation of solid waste dis- 
posal and groundwater quality protection, 16:17177 (RA;US) 
Ponds 
Efficient operation of aerators in terms of dissolved oxygen level 
at high-efficiency oxidizing pond in land reclamation site, 
16:17358 (IA;JP;In Japanese) 
Protozoa 
Protozoology of landfill, 16:16470 (R;GB) 
Risk Assessment 
A technologist’s view on municipal solid waste landfill risks, 
16:18494 (R;US) 
Site Selection 
Various efforts made for Osaka bay pheonix plan which has just 
started, 16:17348 (IA;JP;In Japanese) 
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Waste Water 

Application of membrane treatment to seepage water from land- 
fill for waste disposal.: COD reduction by UF membrane and 
RO membrane, 16:17359 (IA;JP;ln Japanese) 

Changes in contaminant composition at landfill sites. (9).: Appli- 
cation of soil covering to treatment of alkaline seepage water, 
16:17360 (IA;JP;In Japanese) 

Formation of organic chlorine compounds from seepage water 
from landfill waste disposal site, 16:17404 (IA;JP;in Japanese) 

Landfill deepage water treatment using struvite deposition pro- 
cess and microbiological fluidized bed, 16:18539 (IA;JP;In 
Japanese) 

Study on distribution of water properties and water content in 
waste layer at landfill disposal site, 16:17405 (IA;JP;In Japan- 
ese) 

Study on nitrogen decomposition process in waste layer at land- 
fill site, 16:17361 (IA;JP;in Japanese) 

Water Pollution Abatement 

Wide-area disposal scheme in Hinode Town.: Hoping to estab- 
lish a model inland disposal site for wide-area disposal 
scheme, 16:17347 (IA;JP;In Japanese) 

Well Drilling 

Study on behavior of organic substances in waste at landfill 

waste disposal site, 16:17406 (IA;JP;in Japanese) 
SATELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 


SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLANTS 


SAVANNAH RIVER 
Study plan for conducting a section 316(a) demonstration: K- 
Reactor cooling tower, Savannah River Site, 16:16872 (R;US) 
SAVANNAH RIVER PLANT 
Phylogenetic relationships among subsurface microorganisms: 
Progress report, [June 1990—March 1991], 16:18599 (R;US) 
Savannah River Reactor Operation: Indices of risk for emer- 
gency planning: Revision 1, 16:17141 (R;US) 
Seismic analysis of fuel and target assemblies at a production 
reactor, 16:16962 (R;US) 
SAVANNAH RIVER PLANT C REACTOR 
See C REACTOR 


SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 


SAVANNAH RIVER PLANT L REACTOR 
See L REACTOR 


SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 
SCALING 
Study for prevention of calcium scaling in landfill seepage water 
processing plant, 16:17400 (IA;JP;in Japanese) 
SCANDIUM 
Extraction concentration of scandium and rhenium from 
complex salt solutions containing low levels of valuable com- 
ponents, 16:17739 (IA;CS;In Russian) 
SCANDIUM COMPOUNDS 
The role of electronic structure in the mechanical behavior of 
aluminides, 16:17464 (R;US) 
SCANNERS (IMAGE) 
See IMAGE SCANNERS 


SCATTERING 
See also COHERENT SCATTERING 
ELASTIC SCATTERING 
INELASTIC SCATTERING 
SMALL ANGLE SCATTERING 
An extension of Babinet's principle, 16:19209 (R;FR) 
Resonances in few-body systems, 16:19118 (R;AU) 
Study from threshold to high momenta of the antipp- 
>antiAAreaction, 16:19030 (R;FR) 
Study on hazardous components of waste asbestos, 16:17320 
(IA;JP;in Japanese) 
Validity of the coupled-channel optical calculation for e-H scat- 
tering, 16:19117 (R;AU) 





SCHISTS 

Mechanical properties and modeling of seal-forming lithologies: 
Technical progress report No. 1, September 15, 1990—March 
15, 1991, 16:16111 (R;US) 

SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR REACTOR 
SCHOOL BUILDINGS 

Netley Abbey County Infant School, 16:16560 (RA;LU) 
SCINTIGRAPHY 

See SCINTISCANNING 
SCINTILLATION CHAMBERS 

See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 

See also LIQUID SCINTILLATION DETECTORS 

SOLID SCINTILLATION DETECTORS 
Scintillation materials for medical applications: Progress report, 
July 1, 1990-January 30, 1991, 16:18299 (R;US) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCINTISCANNING 
Biliary Tract 

Dynamic hepatoscintigraphy in evaluation of functional state of 
liver and biliferous tract in rheumatoid arthritis patients, 
16:18766 (IA;SU;In Russian) 

Influence of method of surgical treatment of nonspecific ulcer 
colitis on functional state of small intestine and hepatobiliary 
system, 16:18706 (IA;SU;In Russian) 

Bone Joints 

Application of +-scintigraphy for assessment of blood supply of 
coxofemoral joint in case of Pertes disease, 16:18762 
(IA;SU;In Russian) 

Clinical assessment of complex echo-scintigraphic examination 
of knee joints in case of systemic diseases of connective tis- 
sues, 16:18740 (IA;SU;In Russian) 

Radionuclide examinations in complex diagnosis of inflamma- 
tory and degenerative bone joint diseases, 16:18741 
(IA;SU;In Russian) 

Bone Tissues 

Computer application in roentgeno-radioisotope evaluation of 
treatment efficiency in case of chronic osteomyelitis, 
16:18873 (IA;SU;In Russian) 

Diagnostic potentialities of '''In-citrine scintigraphy of bone 
marrow in verus polycythemia, 16:18739 (IA;SU;in Russian) 

Computers 

Computerized processing of radionuclide data in kidney function 

examination, 16:18742 (IA;SU;In Russian) 
Data Processing 

Modern approaches to kidney function radioisotope examina- 
tions resulting from nephrotropic radiopharmaceutical 
transport models, 16:18749 (IA;SU;In Russian) 

Esophagus 

Radioisotope esophagoscintigraphy in diagnosis of postopera- 
tional refluxe-esophagitis and cicatrical stenosis in case of 
esophagus and cardia neoplasm, 16:18753 (IA;SU;In Russian) 

Eyes 

Decrease of radiation loads in radioisotope examination by frac- 

tionation of °*P doses, 16:18750 (IA;SU;In Russian) 
Kidneys 

Dynamic gammascintigraphy in assessment of functional state 
of solitary kidney in patients with nephrolithias, 16:18764 
(IA;SU;In Russian) 

Modern approaches to kidney function radioisotope examina- 
tions resulting from nephrotropic radiopharmaceutical 
transport models, 16:18749 (IA;SU;In Russian) 

Potentialities of radionuclide examination in forecasting of glu- 
cocorticoid therapy efficiency in case of glomerulonephritis in 
children, 16:18747 (IA;SU;In Russian) 

Radionuclide assessment of function of kidney tubules and kid- 
ney parenchyma in patients with urolithic disease complicated 
by chronic renal insufficiency, 16:18723 (IA;SU;In Russian) 

Radionuclide assessment of immunodepressive therapy effi- 
ciency of nephrotic syndrome in children, 16:18771 (IA;SU;in 
Russian) 


SECONDARY BATTERIES 


Radionuclide methods of examination in differential diagnosis of 
pyelonephritis and cystitis in children, 16:18767 (IA;SU;In 
Russian) 

Significance of renoscintiscanning in assessment of kidney 
function in children at delayed catamnesis after pathogenetic 
treatment of glomerulonephritis, 16:18770 (IA;SU;In Russian) 

Liver 

Complex radionuclide oxamination of liver diseases, 16:18724 
(IA;SU;In Russian) 

Dynamic hepatoscintigraphy in evaluation of functional state of 
liver and biliferous tract in rheumatoid arthritis patients, 
16:18766 (IA;SU;iIn Russian) 

Experience of liver scanning in physician practice, 16:18768 
(IA;SU;In Russian) 

Influence of method of surgical treatment of nonspecific ulcer 
colitis on functional state of small intestine and hepatobiliary 
system, 16:18706 (IA;SU;In Russian) 

Radionuclide assessment of immunodepressive therapy effi- 
ciency of nephrotic syndrome in children, 16:18771 (IA;SU;in 
Russian) 

Role of radionuclide methods of examination in forecasting out- 
comes of virus cholestatic hepatitis, 16:18774 (IA;SU;In 
Russian) 

Lungs 

Pertusion pulmoscintigraphy in diagnosis of lung blood flow vio- 
lation in patients with mammary gland and genital neoplasms 
in postoperational period, 16:18772 (IA;SU;in Russian) 

Simulation 

Simulation of radiohepatogram formation in order to determine 

information-valuable indices, 16:18748 (IA;SU;In Russian) 
Skeleton 

Experience of radionuclide diagnosis of skeletal metastases us- 

ing '8™\n-indiphor, 16:18752 (IA;SU;Iin Russian) 
Small intestine 

Complex radiodiagnosis of duodeno-gastral refluxes, 16:18722 

(IA;SU;In Russian) 
Standardization 

Standardization of radioisotope diagnostic methods in case of 

varicose diseases, 16:18751 (IA;SU;In Russian) 
Stomach 

Complex radiodiagnosis of duodeno-gastral refluxes, 16:18722 
(IA;SU;In Russian) 

Radioisotope esophagoscintigraphy in diagnosis of postopera- 
tional refluxe-esophagitis and cicatrical stenosis in case of 
esophagus and cardia neoplasm, 16:18753 (IA;SU;in Russian) 

Tissues 

Radionuclide diagnosis of violations of regianal lumph flow in 
case delayed radiation injuries of soft tissues, 16:18769 
(IA;SU;In Russian) 

SCLERA 

See EYES 
SCOTLAND 

See UNITED KINGDOM 
SCREENS 

Outline of major issues associated with fishery waste, 16:17299 

(IA;JP;In Japanese) 
SCREWS 
See FASTENERS 
SEALS 

Cost/benefit analysis for Generic Issue 23: Reactor coolant 
pump seal failure, 16:17120 (R;US) 

Sealing performance test for main flange of pressure vessel of 
To test section in HENDEL, 16:16942 (R;JP;in Japanese) 

SEAWATER 

Co, Mn and Fe determination from seawater by pre-concentration 
on kelate resin column and argon plasma emission spec- 
troscopy - DCP, 16:18561 (IA;BR;In Portuguese) 

Seawater-diluted raw sewage processing with chemical coagu- 
lant, 16:18538 (IA;JP;in Japanese) 

SEBACEOUS GLANDS 
See SKIN 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
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SECONDARY COOLANT CIRCUITS 


SECONDARY COOLANT CIRCUITS 

A study on the removal of dissolved oxygen from the secondary 
water in nuclear power plants, 16:16856 (R;KR;In Korean) 

Assessment of effectiveness of the water chemistry in sec- 
ondary circuits of WWER-440 units of Kozloduj nuclear power 
plant, 16:16682 (IA;CS;In Russian) 

Chemical regime analysis for the WWER-type nuclear power 
plant secondary circuit with regard to salt concentration in 
steam generator feedwater, 16:16688 (IA;CS;in Czech) 

Comparison of secondary circuit concepts for nuclear power 
plants of Czechoslovak and French types, 16:16692 (IA;CS;In 
Czech) 

Computer code MOST7-CS, 16:16758 (R;CS;in Russian) 

Corrosion defects of corrosion-resistant steels in the nuclear 
power plant secondary circuit, 16:17481 (IA;CS;In Czech) 

Development of a diagnostic expert system for secondary water 
chemistry, 16:16863 (RA;Fl) 

Effect of nuclear power plant secondary circuit chemical regime 
on corrosion processes and deposit formation in steam gener- 
ators, 16:16685 (IA;CS;ln Czech) 

Final cleaning and cleaning processes for nuclear power plant 
secondary circuit components, 16:16844 (IA;CS;In Czech) 

Flow assisted corrosion predicting method and mechanical con- 
sequences, 16:16746 (RA;XA) z 

Screening dynamic evaluation of SRS cooling water line, 
16:16960 (R;US) 

Some problems of chemical regime optimization, 16:16687 
(IA;CS;In Slovak) 

SECONDARY RECOVERY 
See ENHANCED RECOVERY 


SECURITY 
Ten Thousand Years of Solitude?: On Inadvertent Intrusion into 
the Waste Isolation Pilot Project Repository, 16:16285 (R;US) 
SECURITY PERSONNEL 
The States Training and Education Program (STEP): A success 
story of Department of Energy (DOE) interacting with other 


state and federal agencies, 16:16232 (R;US) 
SEDIMENTARY ROCKS 
See also SANDSTONES 
SHALES 
SILTSTONES 

Sedimentary rocks as hydraulic barriers, 16:18939 (R;SE;In 

Swedish) 
SEDIMENTS 

Cesium-137 in sediments from the Baltic Sea after the Cher- 
nobyl accident, 16:18579 (R:SE;in Swedish) 

Characterization of contamination along the upper reaches of 
the east fork of Tributary 8 at Burial Ground C in Bear Creek 
Valley, 16:18583 (R;US) 

Compilation of data to estimate groundwater migration potential 
for constituents in active liquid discharges at the Hanford Site, 
16:18572 (R;US) 

Vane shear and rheological measurement of estuarine muds, 
16:16590 (R;GB) 

SEISMIC EFFECTS 
Analytical Solution 

Effects of inclined seismic waves on soil-fluid-structure interac- 

tion, 16:18930 (R;US) 
C Codes 

A personal computer code for seismic evaluations of nuclear 

power plants facilities, 16:17096 (RA;US) 
Computerized Simulation 

Investigation of dynamic response of HTR core and comparison 

with shaking table-tests, 16:16781 (RA;XA) 
Damping 

US NRC Structural Damping Research Program, 16:17095 

(RA;US) 
Deformation 

F.B.R. Core mock-up RAPSODIE- |: Experimental analysis, 

16:16792 (R;FR) 
Fluid-Structure Interactions 

F.B.R. Core mock-up RAPSODIE- |: Experimental analysis, 

16:16792 (R;FR) 
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Meetings 

Dynamics of structures ‘89. Vol. 3: Czechoslovak conference 
with international participation, 16:16980 (I;CS;In Czech, Eng- 
lish, Russian, Slovak) 

Seismic behaviour of gas cooled reactor components: Proceed- 
ings of a specialists’ meeting held in Gif-sur-Yvette, France, 
14-16 November 1989, 16:16767 (R;XA) 

Mockup 
Dynamic testing and qualification, 16:16780 (RA;XA) 
Nuclear Power Plants 

Dynamics of structures '89. Vol. 1 and 2: Czechoslovak confer- 
ence with international participation, 16:18018 (1;CS;in Czech, 
English, Russian, Slovak) 

Dynamics of structures '89. Vol. 3: Czechoslovak conference 
with international participation, 16:16980 (1;CS;ln Czech, Eng- 
lish, Russian, Slovak) 

Numerical Solution 

F.B.R. Core mock-up RAPSODIE - Il - numerical models, 

16:16793 (R;FR) 
Reactor Cores 

Experimental determination of a LMFBR seismic equivalent 

core model, 16:16791 (R;FR) 
Research Programs 

Assessing seismic effects in gas cooled reactor building and 
pipeline design, 16:16778 (RA;XA) 

US NRC Structural Damping Research Program, 16:17095 
(RA;US) 

Response Functions 

Methods for seismic analysis of nuclear power plants, 16:16853 

(RA;XA) 
Simulation 

Experimental determination of a LMFBR seismic equivalent 
core model, 16:16791 (R;FR) 

Experimental investigation of equipment and structure behavior 
under seismic impact, 16:16847 (IA;CS;in Russian) 

Soll-Structure Interactions 

Large - Scale Seismic Test Program at Hualien, Taiwan, 
16:17015 (RA;US) 

Methods for seismic analysis of nuclear power plants, 16:16853 
(RA;XA) 

Testing 

Dynamic testing and qualification, 16:16780 (RA;XA) 

Seismic qualification of equipment for Czechoslovak nuclear 
plants, 16:16981 (IA;CS) 

SEISMIC EVENTS 

See also EARTHQUAKES 

New evidence for great earthquakes in the Pacific Northwest, 
16:17034 (RA;US) 

SEISMIC S WAVES 

Fluid driven torsional dipole seismic source, 16:18374 (PA;US) 
SEISMIC SOURCES 

Fluid driven torsional dipole seismic source, 16:18374 (PA;US) 

Rotary pneumatic valve, 16:18384 (PA;US) 
SEISMIC SURVEYS 

Proceeding of the review of underground imaging by 
DOE/BES/Geosciences, 16:18936 (R;US) 

Progress report for the US National Seismograph Network, 
16:17049 (RA;US) 

The Cagniard method in complex time revisited, 16:18934 (R;US) 

SEISMIC WAVES 

See also SEISMIC S WAVES 

Proceeding of the review of underground 
DOE/BES/Geosciences, 16:18936 (R;US) 

SELENATES 

Preparation, characterization and thermal behaviour study of 
ytterbium, lutetium, yttrium and alkaline metals double sele- 
nates, 16:17868 (IA;BR;In Portuguese) 

SELENIDES 
See also CADMIUM SELENIDES 
LEAD SELENIDES 
URANIUM SELENIDES 

On the crystal structures of USe., UTe2, ThOTe, and EroSes - a 
contribution to the crystal chemistry of rare earth and actinide 
chalcogenides, 16:17870 (1;DE;in German) 
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SELENIUM 

Environmental impact assessment of selenium from coal mine 
spoils: First quarterly report, October-December 1989, 
16:16089 (R;US) 

SELNI REACTOR 
Present status of NPP inspection activities in Italy, 16:16849 
(IA;CS) 
SEMICONDUCTOR DEVICES 
See also CHARGE-COUPLED DEVICES 
SEMICONDUCTOR LASERS 
SEMICONDUCTOR SWITCHES 

Computational fluid dynamics for defect control in semiconduc- 
tor processing, 16:17695 (R;US) 

Installation of semiconductor crystal growth and processing facili- 
ties in the Building 166 addition at Lawrence Livermore National 
Laboratory: Environmental assessment, 16:18447 (R;US) 

SEMICONDUCTOR JUNCTIONS 

Experiments on the nature of the extreme quantum regime of a 
2-D electron system, 16:19178 (R;FR) 

On mechanism of Cd-Hg-Te amorphization under ion implanta- 
tion, 16:17487 (IA;SU;In Russian) 

SEMICONDUCTOR LASERS 
Biue-green upconversion laser, 16:18123 (PA;US) 
SEMICONDUCTOR MATERIALS 

See also P-TYPE CONDUCTORS 

Carrier-lifetime-controlled selective etching process for semi- 
conductors using photochemical etching, 16:17693 (PA;US) 

Crystal growth and photoelectrochemical characterization of 
Cd,BSe, (B = Si or Ge), 16:16511 (IA;JP) 

Experiments on the nature of the extreme quantum regime of a 
2-D electron system, 16:19178 (R;FR) 

Femtosecond studies of surface electron transfer process at 
semiconductor interfaces: Final report, September 1, 1985— 
October 31, 1990, 16:17678 (R;US) 

Influence of 20 MeV hydrogen and helium ion irradiation on 
structure and properties of structural materials and semicon- 
ductors, 16:17502 (IA;SU;In Russian) 

SERI photovoltaic subcontract reports: Abstracts and document 
control information, 1 August-31 December 1990: Photo- 
voltaic Energy Program, 16:16524 (R;US) 

[Microscopy of semiconducting materials]: Foreign trip report, 
March 21, 1991—April 5, 1991, 16:18388 (R;US) 

SEMICONDUCTOR SWITCHES 
Summary of the iaser working group, 16:18106 (R;US) 
SEMILEPTONIC DECAY 

Selection of the b quark by its semi-leptonic decay and study of 
the forward-backward asymmetry in a e*e~->Z->b anti-b at 
LEP. Application to the L3 detector, 16:19039 (R;FR:in French) 

SENA REACTOR 
See ARDENNES REACTOR 
SENSE ORGANS DISEASES 

See also CATARACTS 

Densitometry in assessment of X-ray symptoms of perinasal 
cavity diseases, 16:18719 (IA;SU;in Russian) 

On information content of tomography of internal ear (experi- 
mental study), 16:18703 (IA;SU;In Russian) 

SENSIBLE HEAT STORAGE 

Study on a temperature selective heat storage tank. Part 2.: 
Flow resistance through damper and temperature selectivity, 
16:17147 (IA;JP;in Japanese) 

Study on the thermal environment in the log cabin. Part 2.: Dis- 
cussion on the floor heating with steam and heat storage of 
earth, 16:16588 (IA;JP;ln Japanese) 

SEPARATION PROCESSES 
See also HEAVY MEDIA SEPARATION 
REPROCESSING 
TRUEX PROCESS 

Advances in industrial separations technologies, 16:17290 
(R;US) 

Separation technologies: Advances and priorities: Final report, 
16:17330 (R;US) 

SEPTUM MAGNETS 

Circuit description of the power systems for pulsed septum mag- 

nets at APS, 16:18204 (R;US) 


SHOCK WAVES 


SERI 

See SOLAR ENERGY RESEARCH INSTITUTE 
SERUM (BLOOD) 

See BLOOD SERUM 
SERVICE LIFE 

Probabilistic methods for condition assessment and life predic- 
tion of concrete structures in nuclear power plants, 16:17098 
(RA;US) 

SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SEVERN RIVER 

Distribution studies of waders and sheliduck in the Severn Estu- 

ary. Parts 1 and 2, 16:16589 (R;GB) 
SEWAGE 

Proceedings of the 1st annual conference of the Japan Society 

of Waste Management Experts, 16:17292 (|;JP;In Japanese) 
SHAFT EXCAVATIONS 

Geotechnical Field Data and Analysis Report, July 1989-June 

1990: Volume 1, 16:16260 (R;US) 
SHALES 

Mechanical properties and modeling of seal-forming lithologies: 
Technical progress report No. 1, September 15, 1990—March 
15, 1991, 16:16111 (R;US) 

Slope and basinal carbonate deposition in the Nolichucky Shale 
(Upper Cambrian), east Tennessee: Effect of carbonate 
suppression by siliciclastic deposition on basin-margin mor- 
phology, 16:16237 (R;US) 

SHAPE 
How to administer the factories by using solar battery cars, 
16:17424 (IA;JP;ln Japanese) 

SHEAR WAVES (SEISMIC) 

See SEISMIC S WAVES 
SHEATHS (FUEL) 

See FUEL CANS 
SHF RADIATION 

See RADIOWAVE RADIATION 
SHIELD SUPPORTS 

improvement of soft waste soil generated from shield tunneling 
works, 16:17294 (IA;JP;in Japanese) 

SHIELDING 

Annotated references on shielding experiment and calculation 
of high energy particles, 16:18246 (R;JP) 

Production and accuracy evaluation of standard group con- 
stants for safety analysis of radiation shielding, 16:19153 
(R;JP;in Japanese) 

Radiation shielding provided by residential houses in Japan in 
reactor accidents accompanied with atmospheric release, 
16:16936 (R;JP) 

Radiation shielding requirements for manned deep space mis- 
sions, 16:19174 (R;US) 

Shielding experiments for high energy neutrons, 16:18236 (IA;JP) 

SHIELDING MATERIALS 

Attenuation data of point isotropic neutron sources in the shield- 
ing materials of water, concrete and iron. 16:19152 (R;JP;in 
Japanese) 

Calculations of dose equivalent due to stray radiation from a high 
energy electron beam in the forward direction, 16:18231 (IA;JP) 

SHIP PROPULSION REACTORS 
Analytical study on the effects of rolling on the flow in the core of 
the marine reactor, 16:16811 (R;JP;in Japanese) 
SHIPPINGPORT PRESSURIZED WATER REACTOR 
See SHIPPINGPORT REACTOR 
SHIPPINGPORT REACTOR 

Studies of aged cast stainless steel from the Shippingport reac- 

tor, 16:17099 (RA;US) 
SHIPS 

See also SUBMARINES 

Outline of major issues associated with fishery waste, 16:17299 
(IA;JP;In Japanese) 

SHOCK WAVES 

Hydrocode development on the Connection Machine, 16:18983 
(R;US) 

Shock structural response of cylindrical vessel with slow explo- 
sive, 16:16869 (R;JP;In Japanese) 
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SHOREHAM REACTOR 


SHOREHAM REACTOR 
Containment venting analysis for the Shoreham Nuclear Power 
Station, 16:17125 (R;US) 


SHORT-RANGE INTERACTIONS 
See INTERACTION RANGE 


SHOWER COUNTERS 

A method for reconstruction of electromagnetic shower parame- 
ters in a calorimeter with a rectangular cellular structure, 
16:18338 (R;SU) 

A warm liquid forward calorimeter for the SSC — A new technol- 
ogy with challenges, 16:18356 (R;US) 

Conceptual design of signal cable feedthrus for an SSC pro- 
posed Liquid Argon Calorimeter, 16:18357 (R;US) 

Coordinate resolution of a hodoscopic electromagnetic 
calorimeter of 2 m* aperture with active converter and drift 
chambers, 16:18344 (R;SU;in Russian) 

Impact of magnetic fields on the response behaviour of an 
uranium-scintillator-calorimeter, 16:18298 (R;DE;in German) 

Jet energy resolution of the SDC detector, 16:18302 (R;US) 

Physics analysis tools, 16:18364 (R;US) 

The L3 experiment planning at LEP: Precalibration of the BGO 
crystals of the electromagnetic calorimeter by means of cosmic 
rays. The possibility of measuring the number of neutrino fam- 
ilies by isolated photons detection, 16:19018 (R;FR;In French) 

Warm liquid calorimeter design derived from engineering base- 
line concepts, 16:18300 (R;US) 

[The feasibility of constructing an Accordion Liquid Argon 
calorimeter for RHIC]: Foreign trip report, March 5-12, 1991, 
16:18288 (R;US) 

SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SI SEMICONDUCTOR DETECTORS 
Effect of high-energy particle irradiation on the capability of sili- 
con microstrip detectors, 16:18367 (R;SU;In Russian) 
S!IALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 


SIGMA-1385 BARYONS 
Strange and nonstrange baryon production in «*p and K*p in- 
teractions at 250 GeV/c, 16:19003 (R;SU;In Russian) 
SIGMA-1385 RESONANCES 
See SIGMA-1385 BARYONS 


SIGNALS 
Digital quadrature phase detection, 16:18074 (PA;US) 
SILICA 
An optimum silica flour-bentonite mixture for an engineered bar- 
rier, 16:18547 (R;US) 
Preliminary experiments for making silica aerogel, 16:16541 
(IA;JP;in Japanese) 
SILICEOUS ROCK 
See SANDSTONES 


SILICON 

Comment on “Measurement of the Z,° contribution to the stop- 
ping power using MeV protons and antiprotons, the Barkas 
effect”, 16:19149 (R;US) 

Distribution of aluminium and silicon isotopes in the silicon 
dioxide-silicon structures, 16:17823 (RA;SU;In Russian) 

First results on testing a wavelength dispersive X-ray spectrom- 
eter at a particle accelerator, 16:18366 (RA;DE;In German) 
lon irradiation effects on adsorption properties of Si(100), 

16:17496 (IA;SU;in Russian) 

Modification of properties in crystalline materials using method 
of dynamic cascade mixing, 16:17497 (IA;SU;In Russian) 

Porous silicon formation and etching process for use in silicon 
micromachining, 16:18131 (PA;US) 

Study of electron beam treatment effect titanium-silicon type 
contact by the method of Rutherford backscattering of helium 
ions, 16:17494 (IA;SU;In Russian) 

Study of impurity element distribution in layered structures on 
the basis of silicon using reactor activation analysis, 16:17826 
(RA;SU;In Russian) 

Study of silicon surface layers implanted by low energy molyb- 
denum ions, 16:17492 (IA;SU;In Russian) 
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SILICON 30 

Distribution of aluminium and silicon isotopes in the silicon 

dioxide-silicon structures, 16:17823 (RA;SU;in Russian) 
SILICON ALLOYS 

Environmental embrittlement of ordered intermetallic alloys at 
room temperature in moist atmospheres, 16:17463 (R;US) 

Metastable pitting corrosion of aluminum, Al-Cu, and Al-Si thin 
films in dilute HF solutions and its relevancy to the processing 
of integrated circuit interconnections, 16:17559 (R;US) 

SILICON CARBIDES 

Residual stress calculations in whisker-reinforced ceramic ma- 
trix composites, 16:17578 (R;US) 

Strength of SiC- and Si-N-C-ceramic fibers exposed to high- 
temperature gaseous environments, 16:17587 (R;US) 

The development of SiC whisker fabrication technology for nu- 
clear applications, 16:17663 (R;KR;In Korean) 

SILICON COMPOUNDS 
See also SILICON CARBIDES 
SILICON NITRIDES 
SILICON OXIDES 

Novel metal ion surface modification technique, 16:17538 (R;US) 

Surface structures and the orthorhombic transformation of thin 
film BaSiz on silicon, 16:17456 (R;US) 

SILICON NITRIDES 

Application of neutron activation analysis in control of impurity 
content in materials of nitride ceramics, 16:17822 (RA;SU;In 
Russian) 

Combined solid and liquid lubrication of silicon nitride under 
boundary conditions, 16:17581 (R;US) 

Determination of high temperature creep parameters in struc- 
tural ceramics from constant-displacement, load-relaxation 
tests, 16:17589 (R;US) 

Microstructure development during microwave annealing of 
dense silicon nitride, 16:17586 (R;US) 

Nuclear magnetic resonance imaging of green-state ceramics, 
16:17568 (R;US) 

Silicon nitride-based material with enhanced properties and 
method of its manufacture, 16:17670 (PA;US) 

SILICON OXIDES 
See also QUARTZ 
SILICA 

Distribution of aluminium and silicon isotopes in the silicon 
dioxide-silicon structures, 16:17823 (RA;SU;Iin Russian) 

Slow positron studies of hydrogen activation/passivation on 
SiO2/Si(100) interfaces, 16:19177 (R;US) 

Study of impurity element distribution in layered structures on 
the basis of silicon using reactor activation analysis, 16:17826 
(RA;SU;Iin Russian) 

SILICON SEMICONDUCTOR DETECTORS 

See S| SEMICONDUCTOR DETECTORS 

SILICON SOLAR CELLS 

A-Si film solar cell and its application to a solar-powered air- 
plane, 16:16518 (IA;JP;In Japanese) 

Experimental studies of a combined photovoltaic and thermal 
hybrid air collector, 16:16571 (IA;JP;In Japanese) 

SILICOSIS 
See PNEUMOCONIOSES 


SILTSTONES 
Slope and basinal carbonate deposition in the Nolichucky Shale 
(Upper Cambrian), east Tennessee: Effect of carbonate 
suppression by siliciclastic deposition on basin-margin mor- 
phology, 16:16237 (R;US) 
SILVER 
Energetics, bonding mechanism and electronic structure of 
metal/ceramic interfaces: Progress report, February 1, 1988— 
March 31, 1991, 16:17467 (R;US) 
Epitaxy of metal atoms on metal surfaces: Deposition and diffu- 
sion, 16:17504 (R;US) 
Mechanical behavior of nanocrystalline Cu, Pd and Ag samples, 
16:17443 (R;US) 
[Electrocatalytic study of ammonia synthesis and methane 
dimerization in high temperature solid electrolyte cells): 
Progress report, 16:16141 (R;US) 





SILVER BROMIDES 
Common threads in imaging and photocatalysis: Silver, silver 
halides and semiconductors, 16:17955 (R;US) 
SILVER CHLORIDES 
Common threads in imaging and photocatalysis: Silver, silver 
halides and semiconductors, 16:17955 (R;US) 
SILVER FLUORIDES 
Characterizations of F-superconductors and selected F- 
compounds, amorphous carbon and (VO)2P207 by '°F, 19C, 
1H and °'P NMR and a new probe for multiple pulse, MAS 
and DAS NMR, 16:18114 (R;US) 
SILVER IODIDES 
Common threads in imaging and photocatalysis: Silver, silver 
halides and semiconductors, 16:17955 (R;US) 
SILVER OXIDES 
Energetics, bonding mechanism and electronic structure of 
metal/ceramic interfaces: Progress report, February 1, 1988— 
March 31, 1991, 16:17467 (R;US) 
SILVER TELLURIDES 
Investigations of phase equlibrium in systems formed by chalco- 
genides of copper and silver, 16:17919 (IA;SU;In Russian) 
SIMS 
See MASS SPECTROSCOPY 
SIMULATORS 
See also REACTOR SIMULATORS 
SOLAR SIMULATORS 
Multiple direction vibration fixture, 16:18076 (PA;US) 
SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 


SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY 

Determination of dimensions of acute myocardial infarction in the 
experiment by single photon ect, 16:18773 (IA;SU;in Russian) 

SINUSES 

Thermographic and roentgenological methods in diagnosis and 
in differential diagnosis of allergic rhinoscinusopathies, 
16:18757 (IA;SU;In Russian) 

SITE CHARACTERIZATION 

Assessing impacts on biological resources from site characteriza- 
tion activities of the Yucca Mountain Project, 16:18498 (R;US) 

Overview of DOE’s field screening technology development ac- 
tivities, 16:18532 (R;US) 

SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SELECTION 

Identification, recommendation, and justification of potential lo- 
cales for ARM sites, 16:18451 (R;US) 

Identification, recommendation, and justification of potential lo- 
cales for ARM sites: Executive summary, 16:18450 (R;US) 

SKELETAL DISEASES 
See also OSTEOMYELITIS 
OSTEOPOROSIS 
RHEUMATIC DISEASES 

Diagnosis of early manifestations of degenerative-dystrophic 
bone injuries, 16:18782 (IA;SU;in Russian) 

Dynamics of |\X-ray changes in allotransplants after bone-piastic 
operations in patients with osteoblastoclastoma, 16:18708 
(IA;SU;In Russian) 

Forecasting of scoliotic deformations of children and adult verte- 
brae by methods of radiation diagnosis, 16:18761 (IA;SU;In 
Russian) 

Peculiarities of clinical and roentgenological appearances of 
bone lesions in primary and secondary syphilis period, 
16:18711 (IA;SU;in Russian) 

Radiodiagnosis of early manifestations of bone growth and 
forming disorders in lesions and diseases of locomotor appa- 
ratus, 16:18712 (IA;SU;in Russian) 

Radiodiagnosis of early manifestations of functional insuffi- 
ciency of locomotor apparatus, 16:18699 (IA;SU;In Russian) 

Radiodiagnosis of osteochondrosis in children’s and teen-ager’s 
age, 16:18709 (IA;SU;In Russian) 

Radionuclide examinations in complex diagnosis of inflamma- 
tory and degenerative bone joint diseases, 16:18741 
(IA;SU;in Russian) 


SNOW 


Role of model experiment in development of early radiodiagnosis 
of locomotor system diseases, 16:18697 (IA;SU;In Russian) 

Standardization of X-ray examination methods and forecasting 
in chondrodysplasia in children and juveniles, 16:18710 
(IA;SU;in Russian) 

SKELETON 
See also SKULL 
VERTEBRAE 

Changes of osteoarticular system in fluorosis and their early ra- 
diodiagnosis, 16:18720 (IA;SU;in Russian) 

Complex diagnosis of tumors and tumor-like lesions of skeleton 
in children, 16:18698 (IA;SU;in Russian) 

Early roentgenoradionuclide diagnosis of psoriasis polyarthritis, 
16:18715 (IA;SU;In Russian) 

Peculiarities of clinical and roentgenological appearances of 
bone lesions in primary and secondary syphilis period, 
16:18711 (IA;SU;in Russian) 

Radiodiagnosis of early manifestations of bone growth and 
forming disorders in lesions and diseases of locomotor appa- 
ratus, 16:18712 (IA;SU;In Russian) 

Radiodiagnosis of early manifestations of functional insuffi- 
ciency of locomotor apparatus, 16:18699 (IA;SU;In Russian) 

Role of model experiment in development of early radiodiagnosis 
of locomotor system diseases, 16:18697 (IA;SU;in Russian) 

SKIN 

Analyzing reasons for developing delayed local radiation injuries 
and results of their complex treatment, 16:18885 (IA;SU;in 
Russian) 

Some results of experimental approval of new treatment meth- 
ods of complications in case of radiotherapy of malignant 
tumors, 16:18879 (IA;SU;in Russian) 

SKULL 

Roentgenoradiological assessment of optimal recovery ways of 

cranio-cerebral injuries, 16:18721 (IA;SU;In Russian) 
SLABS 

TOPAZ2D benchmark problems nonlinear materials, 16:18052 

(R;US) 
SLAGS 

Mixture of industrial waste oxidized titanium and reduced slag 
from electric furnace used as hydraulic material, 16:17297 
(IA;JP;in Japanese) 

Quantitative measurements of fly ash, slag, and cement in 
limestone-based blends by Fourier transform infrared- 
attenuated total reflectance method, 16:16366 (R;US) 


SLC 
See STANFORD LINEAR COLLIDER 
SLIGHTLY ENRICHED URANIUM 
Nondestructive determination of uranium-235 enrichment in gas 
ultracentrifugation enrichment plants, 16:16412 (R;DE;in Ger- 
man) 
SLOWING-DOWN THEORY (NEUTRON) 
See NEUTRON SLOWING-DOWN THEORY 
SLUDGES 
Definition and handling of sludge from construction works in ac- 
cordance with waste disposal and public cleaning law. 3.: 
Criticism on guidelines on disposal of waste construction ma- 
terial set up by Ministry of Health and Walfare, 16:17306 
(IA;JP;In Japanese) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 


SMALL ANGLE SCATTERING 
Way of discovery of small angle scattering of polarized thermal 
neutrons. Experiment simulation, 16:19136 (R;SU;in Russian) 
SMOKES 
Drop size distributions and the efficiency of nucleation scaveng- 
ing over the Hardiman fire, 16:18490 (R;US) 
SNOW 
Environmental control by means of studying the natural areas 
with nuclear physics methods, 16:17824 (RA;SU;in Russian) 
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SNR REACTOR 


SNR REACTOR 
Status of fast breeder reactor development in the Federal Re- 
public of Germany, Belgium and The Netherlands, 16:16798 
(RA;XA) 
SNR-1 REACTOR 
See SNR REACTOR 
SNR-300 REACTOR 
See SNR REACTOR 
SOCIO-ECONOMIC ASPECTS 
See SOCIO-ECONOMIC FACTORS 
SOCIO-ECONOMIC FACTORS 
Assessment of effects produced by the introduction of fuel 
methanol on social structures, 16:16493 (R;JP;In Japanese) 
SODIUM 
Environmental control by means of studying the natural areas 
with nuclear physics methods, 16:17824 (RA;SU;In Russian) 
Improvements in polarization spectroscopy based on high- 
frequency modulation, 16:17804 (RA;US) 
Space solar generation system with alkali metal thermoelectric 
converter, 16:16531 (IA;JP;In Japanese) 
The chemistry of sodium with sulfur in flames: Final report, 
16:18000 (R;US) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
Modifying K*/Na* discrimination in salt-stressed wheat contain- 
ing individual chromosomes of a salt-tolerant Lophopyrum: 
Progress report, 16:18496 (R;US) 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SODIUM-SULFUR BATTERIES 
Reactions between current collector- and sodium polysulfide in 
sodiurvsulfide batteries, 16:17156 (1;DE;In German) 
SOIL-STRUCTURE INTERACTIONS 
Soil-structure interaction analysis of HTTR building by a finite el- 
ement model, 16:16772 (RA;XA) 
Soil-structure interaction analysis of HTTR building by a simpli- 
fied model, 16:16771 (RA;XA) 
SOILS 
See also LOAM 
Chemical Reaction Kinetics 
Metal cation and anion adsorption on subsurface materials, 
16:18503 (RA;US) 
Contamination 
Environmental report for calendar year 1989, 16:18528 (R;US) 
Field experimental studies of solute movement through an un- 
saturated loamy sand, 16:18514 (RA;US) 
Preliminary radiation dose assessment for the Palmerton ore 
storage site, Palmerton, Pennsylvania, 16:18491 (R;US) 
Surface Water Interim Measures/interim Remedial Action 
Plan/Environmental Assessment and Decision Document, 
South Walnut Creek Basin, Operable Unit No. 2: Volume 2, 
Appendices: Final, 16:18543 (R;US) 
Control 
Study on effect of underground heat storage tank system by 
property of soil. Part 4.: Method of storage and heat recovery 
and the utilization of underground heat storage tank, 
16:17149 (IA;JP;ln Japanese) 
Density 
Study on effect of underground heat storage tank system by 
property of soil. Part 4.: Method of storage and heat recovery 
and the utilization of underground heat storage tank, 
16:17149 (IA;JP;in Japanese) 
Deposition 
Example of construction for utilization of land created by waste 
disposal landfill, 16:17394 (IA;JP;in Japanese) 
Extraction 
Field screening procedures for determining the presence of 
volatile organic compounds in soil, 16:18499 (R;US) 
Fluid Flow 
Field experimental studies of solute movement through an un- 
saturated loamy sand, 16:18514 (RA;US) 
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The transfer function model of solute movement through field 
soils, 16:18500 (RA;US) 
Hydrology 
The transfer function model of solute movement through field 
soils, 16:18500 (RA;US) 
Land Pollution 
Abiotic transformations of some halogenated ethanes under 
conditions representative of the groundwater environment, 
16:18506 (RA;US) 
Biodegradation of PCBs, 16:18508 (RA;US) 
Composition and migration of coal tar-derived organic com- 
pounds in a sandy aquifer, 16:18507 (RA;US) 
Effects of residual hydrocarbons on contaminant sorption, 
16:18505 (RA;US) 
Metal cation and anion adsorption on subsurface materials, 
16:18503 (RA;US) 
Soil gas sampling techniques: Problems and benefits, 16:18501 
(RA;US) 
Modifications 
Evaluation of agricultural waste decomposition accelerating abil- 
ity of mirobiological soil improving agent.: Application of 
microcalorimeter to determination of its performance in de- 
composition of rice straw, 16:17303 (IA;JP;in Japanese) 
Moisture 
Study on effect of underground heat storage tank system by 
property of soil. Part 4.: Method of storage and heat recovery 
and the utilization of underground heat storage tank, 
16:17149 (IA;JP;in Japanese) 
Monitoring 
Compilation of data to estimate groundwater migration potential 
for constituents in active liquid discharges at the Hanford Site, 
16:18572 (R;US) 
Release investigation report for underground storage tank 2338- 
U at Building 9720-13, Oak Ridge Y-12 plant, Oak Ridge, 
Tennessee, 16:16374 (R;US) 
Ph Value 
Changes in contaminant composition at landfill sites. (9).: Appli- 
cation of soil covering to treatment of alkaline seepage water, 
16:17360 (IA;JP;in Japanese) 
Pollution Control 
Research and development for DOE environmental restoration 
and waste management, 16:18533 (R;US) 
Quantitative Chemical Analysis 
Environmental impacts of uranium mining, 16:16378 (IA;CS;In 
Czech) 
Radionuclide Migration 
Environmental radiation exposure: Regulation, monitoring, and 
assessment, 16:19162 (R;US) 
Influence of the aquatic environment on release behavior of fis- 
sion products. Experimental study of aerosol emission during 
a PWR severe accident, 16:16977 (R;FR;In French) 
Salinity 
Modifying K*/Na* discrimination in salt-stressed wheat contain- 
ing individual chromosomes of a salt-tolerant Lophopyrum: 
Progress report, 16:18496 (R;US) 
Sampling 
Soil gas sampling techniques: Problems and benefits, 16:18501 
(RA;US) 
Separation Processes 
Organic contaminant separator, 16:18525 (PA;US) 
Sorptive Properties 
Metal cation and anion adsorption on subsurface materials, 
16:18503 (RA;US) 
Vitrification 
ISV safety, processing, and starter path issues, 16:16405 (R;US) 
SOLAR AIR CONDITIONERS 
See also SOLAR-ASSISTED HEAT PUMPS 
Simulation of room thermal environment and energy use of resi- 
dential buildings with solar space heating, 16:16544 (IA;JP;in 
Japanese) 
SOLAR AIR HEATERS 
Examination of an energy dependence house applying a hydrid 
collectorfor heat and electricity, 16:16528 (IA;JP;in Japanese) 





Transient characteristics of the performance of corrugated plate 

type solar air collectors, 16:16570 (IA;JP;ln Japanese) 
SOLAR ARCHITECTURE 

Design on solar house with trombe wall system and preliminary 
measurement of performance, 16:16536 (IA;JP;ln Japanese) 

Examination of an energy dependence house applying a hydrid 
collectorfor heat and electricity, 16:16528 (IA;JP;In Japanese) 

Report on the authorities’ handling on glass extensions to build- 
ings, 16:16574 (1;DK;In Danish) 

Study of the thermal performance of the passive air cycle house. 
Part 7.: Thermal performance of the residential test house in 
winter and its air tightness, 16:16535 (IA;JP;In Japanese) 

SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 
100 kW solar current for the mains - from the highway!: Brief 
documentation, 16:16530 (R;CH;In German) 
SOLAR CELLS 

See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
INDIUM SELENIDE SOLAR CELLS 
SILICON SOLAR CELLS 

Aging 

Highly reliable stacked amorphous silicon solar cell, 16:16514 
(IA;JP;in Japanese) 

Study on the output power degradation of solar cell, 16:16516 
(IA;JP;in Japanese) 

Air Pollution Abatement 

How to administer the factories by using solar battery cars, 

16:17424 (IA:JP;in Japanese) 
Ambient Temperature 

Characteristics of PV array output considered the environmental 

factors, 16:16515 (IA;JP;in Japanese) 
Amorphous State 

Study on the output power degradation of solar cell, 16:16516 

(IA;JP;in Japanese) 
Bonding 

How to administer the factories by using solar battery cars, 

16:17424 (IA;JP;in Japanese) 
Calibration Standards 

Calibration and diagnosis of large area solar elements. Final re- 

port, 16:16521 (1;DE;in German) 
Conversion Ratio 

Highly reliable stacked amorphous silicon solar cell, 16:16514 
(IA;JP;In Japanese) 

Output characteristics of photovoltaic modules considered spec- 
tral solar radiation, 16:16513 (IA;JP;In Japanese) 

Corrosion 

Study on the output power degradation of solar cell, 16:16516 

(IA;JP;in Japanese) 
Energy Efficiency Standards 

Calibration and diagnosis of large area solar elements. Final re- 

port, 16:16521 (1;DE;In German) 
Fabrication 

Research on stable, high-efficiency amorphous silicon multi- 
junction modules: Semiannual subcontract report, 1 August 
1989-31 January 1991, 16:17698 (R;US) 

SERI photovoltaic subcontract reports: Abstracts and document 
control information, 1 August-31 December 1990: Photo- 
voltaic Energy Program, 16:16524 (R;US) 

Flexibility 

How to administer the factories by using solar battery cars, 

16:17424 (IA;JP;in Japanese) 
Hydrogen 

Study on the output power degradation of solar cell, 16:16516 

(IA;JP;in Japanese) 
Investment 

Solar cell unified with building materials, 16:17239 (IA;JP;In 

Japanese) 
Joining 

Solar cell unified with building materials, 16:17239 (IA;JP;In 

Japanese) 


SOLAR ENERGY RESEARCH INSTITUTE 


Modular Structures 

Characteristics of PV array output considered the environmental 
factors, 16:16515 (IA;JP;in Japanese) 

Output characteristics of photovoltaic modules considered spec- 
tral solar radiation, 16:16513 (IA;JP;ln Japanese) 

Power Generation 

Characteristics of PV array output considered the environmental 
factors, 16:16515 (IA;JP;in Japanese) 

Evaluation of photovoltaic modules in downtown Tokyo. Il, 
16:16517 (IA;JP;in Japanese) 

Output characteristics of photovoltaic modules considered spec- 
tral solar radiation, 16:16513 (IA;JP;in Japanese) 

Reliability 

Highly reliable stacked amorphous silicon solar cell, 16:16514 

(IA;JP;In Japanese) 
Solar Radiation 

Characteristics of PV array output considered the environmental 
factors, 16:16515 (IA;JP;in Japanese) 

Output characteristics of photovoltaic modules considered spec- 
tral solar radiation, 16:16513 (IA;JP;in Japanese) 

Stratification 

Highly reliable stacked amorphous silicon solar cell, 16:16514 

(IA;JP;lIn Japanese) 
Supports 

Solar cell unified with building materials, 16:17239 (IA;JP;In 

Japanese) 
Testing 

SERI photovoltaic subcontract reports: Abstracts and document 
control information, 1 August-31 December 1990: Photo- 
voltaic Energy Program, 16:16524 (R;US) 

Urban Areas 

Evaluation of photovoltaic modules in downtown Tokyo. Il, 

16:16517 (IA;JP;In Japanese) 
Wind 
Characteristics of PV array output considered the environmental 
factors, 16:16515 (IA;JP;in Japanese) 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR AIR HEATERS 
SOLAR PONDS 

Experimental studies of a combined photovoltaic and thermal 
hybrid air collector, 16:16571 (IA;JP;in Japanese) 

Study on the optium operation of the solar assisted air-source 
heat pump system. Part 5.: Fundamental performance of a 
SOL-AIR PANEL effected by environmental condition that can 
be controlled artifically, 16:16540 (IA;JP;in Japanese) 

Study on utilizing natural energy for indoor climate control using 
roof and attic space. Part 2.: Experimental analysis on the 
performance of test model for solar heat collection and cool- 
ing, 16:16545 (IA;JP;in Japanese) 

Thermal simulation of thermosyphon solar water heater using 
computer, 16:16537 (IA;JP;in Japanese) 

SOLAR CONCENTRATORS 
See also LUMINESCENT CONCENTRATORS 
SOLAR REFLECTORS 

For speedy achievement of popularization of home size electric 
power station by solar cell. Part Il, 16:16526 (IA;JP;In Japan- 
ese) 

Solar sterilizing system of water using fresnel lens, 16:16573 
(IA;JP;in Japanese) 

The Concept-90 photovoltaic concentrator module, 16:16572 
(R:US} 

SOLAR DRYERS 

Application of solar heat to drying of tofu waste, 16:17304 

(IA;JP;in Japanese) 
SOLAR ENERGY CONVERSION 

See also SOLAR THERMAL CONVERSION 

Reporting format for the technical description of demonstration 
projects, 16:16504 (RA;LU) 

SOLAR ENERGY RESEARCH INSTITUTE 

Photovoltaics: From the laboratory to the marketplace, 

16:16522 (R;US) 
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SOLAR HEATING SYSTEMS 


SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 

Active solar heating systems: Guidelines for monitoring, 
16:16562 (RA;LU) 

Comparative testing of improved solar energy systems. Final re- 
port, 16:16549 (1;DE;in German) 

Evaluation of perforamnce for hybrid solar house N. Part 4, 
16:16546 (IA;JP;In Japanese) 

Telemonitoring & guaranteed performance, 16:16565 (RA;LU) 


SOLAR NEUTRINOS 
First results from the Soviet-American Gallium Experiment, 
16:19015 (R;US) 


SOLAR PONDS 
Basic research on upper insulator of non-salt solar ponds, 
16:16548 (IA;JP;in Japanese) 


SOLAR RADIATION 

Characteristics of PV array output considered the environmental 
factors, 16:16515 (IA;JP;in Japanese) 

Characteristics of solar radiation in each district based on sun- 
shine hours, 16:16507 (IA;JP;in Japanese) 

Determination of the radiation budget in the outer range of the 
atmosphere. Contribution of the Institut fuer Geophysik und 
Meteorologie, University of Cologne, to NASA's 'ERBE’, 
16:16509 (1;DE;in German) 

Effective utilization of solar energy for photosynthesis (charac- 
teristic of fluorescence for the sumple), 16:16510 (IA;JP;In 
Japanese) 

Evaluation of photovoltaic modules in downtown Tokyo. Il, 
16:16517 (IA;JP;in Japanese) 

Identification, recommendation, and justification of potential lo- 
cales for ARM sites, 16:18451 (R;US) 

Identification, recommendation, and justification of potential lo- 
cales for ARM sites: Executive summary, 16:18450 (R;US) 
Output characteristics of photovoltaic modules considered spec- 

tral solar radiation, 16:16513 (IA;JP;In Japanese) 


SOLAR REFLECTORS 
Numerical analyses on a daylighting effects of a lightshelf, 
16:17241 (IA;JP;In Japanese) 


SOLAR SIMULATORS 

Heat leakage from cavity type solar receiver. 2nd report.: Influ- 
ence of aperture shape, 16:16569 (IA;JP;in Japanese) 

Study on the optium operation of the solar assisted air-source 
heat pump system. Part 4.: Basic experimental outline of 
using a heat collecting-radiation panel in the artificial environ- 
mental room, 16:16539 (IA;JP;In Japanese) 

SOLAR THERMAL CONVERSION 

Abstracts of 1990 JSES (Japan Solar Energy Society) JWEA 
(Japan Wind Energy Association) Joint Conference, 16:16503 
(I;JP;in Japanese) 

Economic analysis of solar thermal demonstration projects, 
16:16564 (RA;LU) 

Energy monitoring of buildings: A way to compare passive solar 
buildings with the existing building stock, 16:17253 (RA;LU) 

Monitoring of solar thermal systems, 16:16563 (RA;LU) 

Solar thermal demonstration projects: Reporting format, 
16:16561 (RA;LU) 

Study of assessment of solar radiation as thermal energy, 
16:16508 (IA;JP;In Japanese) 

SOLAR THERMAL POWER PLANTS 

European working group on solar thermal plant monitoring, 
16:16532 (R;FR) 

Implications of environmental externalities assessments for so- 
lar thermal powerplants, 16:16534 (R;US) 

Potential impacts of global climate change on solar thermal 
power systems, 16:16533 (R;US) 

SOLAR WATER HEATERS 

Thermal simulation of thermosyphon solar water heater using 

computer, 16:16537 (IA;JP;in Japanese) 
SOLAR WIND 


Plasma plumes for tapping the electromotive force of the solar 
wind, 16:18949 (R;US) 
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SOLAR-ASSISTED HEAT PUMPS 

Study on the optium operation of the solar assisted air-source 
heat pump system. Part 5.: Fundamental performance of a 
SOL-AIR PANEL effected by environmental condition that can 
be controlled artifically, 16:16540 (IA;JP;In Japanese) 

Study on the optium operation of the solar assisted air-source 
heat pump system. Part 4.: Basic experimental outline of 
using a heat collecting-radiation panel in the artificial environ- 
mental room, 16:16539 (IA;JP;In Japanese) 

Study on the optium operation of the solar assisted air-source 
heat pump system. Part 5.: Fundamental performance of a 
SOL-AIR PANEL effected by environmental condition that can 
be controlled artifically, 16:16540 (IA;JP;in Japanese) 

Study on the optium operation of the solar assisted air-source 
heat pump system. Part 4.: Basic experimental outline of 
using a heat collecting-radiation panel in the artificial environ- 
mental room, 16:16539 (IA;JP;ln Japanese) 

SOLDER FLUXES 

See METALLURGICAL FLUX 
SOLDERING FLUXES 

See METALLURGICAL FLUX 
SOLENOIDS 

Determination of resultant torque on a rotary solenoid using a 
biaxial displacement follower, 16:18036 (R;US) 

SOLID CLUSTERS 

Spectrometric characterization of purified Cg and Cro, 

16:17703 (R;US) 
SOLID ELECTROLYTES 
Ex-situ and in-situ spectroscopic studies of the passive film on 
lithium in non-aqueous solvents: Final report, 16:17157 (R;US) 
SOLID SCINTILLATION DETECTORS 
See also BGO DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
A scintillation detector for measuring inert gas beta rays, 
16:18293 (R;CN;In Chinese) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 

Development of a subpicosecond, tunable LICAF (Cr:LiCaAIF.) 

laser, 16:19328 (R;US) 
SOLID STATE PHYSICS 
The research of condensed matter physics by using intense pro- 
ton accelerator, 16:19179 (IA;JP) 
SOLID WASTES 
See also TAILINGS 
WOOD WASTES 

Description of the FASTCHEM code package with applications, 
16:16627 (RA;US) 

Redox modeling of arsenic in the presence of iron: Applications 
to equilibrium computer modeling, 16:16628 (RA;US) 

Solubility and sorption of organic contaminants in complex mix- 
tures: Implications on contaminant release and mobilization 
at waste disposal sites, 16:16629 (RA;US) 

Survey of federal legislation and regulation of solid waste dis- 
posal and groundwater quality protection, 16:17177 (RA;US) 

Waste characterization at Los Alamos National Laboratory, 
16:16288 (R;US) 

Waste minimization in the oil and gas exploration and produc- 
tion industry, 16:16135 (R;US) 

SOLUTION MINING 

Complete geotechnological spatial model incorporating diffusion 
leaching positions, 16:16173 (IA;CS;in Czech) 

Designing leaching fields in Straz deposit, 16:16161 (IA;CS;In 
Czech) 

Interaction of technological solutions from underground leaching 
and cenoman horizon ores, 16:16172 (IA;CS;In Czech) 

Methods of reducing the volume of leaching solutions and harm- 
ful components from hydrometallurgical processes of uranium 
enrichment, 16:16171 (IA;CS;in Russian) 

Optimization model of processing extracts in hydrochemical ura- 
nium mining, 16:16170 (IA;CS;in Czech) 

Removal of harmful substances from gases in uranium process- 
ing, 16:16174 (IA;CS;In Russian) 





Reprocessing of uranium ores containing arsenic observing per- 
missible limits in recirculating water, 16:16163 (IA;CS;In 
Russian) 

Technology of mine water treatment in uranium ore mining, 
16:16162 (IA;CS;In Russian) 

SOLVATATION 
See SOLVATION 
SOLVATION 

See also HYDRATION 

[Experimental and computation studies of polar solvation]: 
Progress report, 16:17862 (R;US) 

SOLVENT EXTRACTION 

Study on elution of heavy metals from dust in shaking elution 

test, 16:17317 (IA;JP;in Japanese) 
SOLVENTS 

Evaluation of alternative cleaners for solder flux and mold re- 
lease removal, 16:17932 (R;US) 

Photoinduced charge separation and recombination: The influ- 
ence of medium on rates and energetics, 16:17947 (R;US) 

Solvent substitution for electronic assembly cleaning, 16:17843 
(R;US) 

SONDES 
See PROBES 
SOOT 

Aromatics oxidation and soot formation in flames: Progress re- 
port for year beginning 15 August 1990, 16:17997 (R;US) 

Fundamental studies of carbenes and hydrocarbon radicals: 
Progress report, 16:17999 (R;US) 

SORPTIVE PROPERTIES 

The distribution of moisture beneath a two-dimensional surface 
source: Yucca Mountain Site Characterization Project, 
16:18577 (R;US) 

SOURCE TERMS 

Airborne source-term modeling of past and future interim stor- 
age practices of Hanford Site waste treatment facilities using 
AIRSOURCE model, 16:16369 (R;US) 

SOUTH KOREA 

See REPUBLIC OF KOREA 
SOVIET UNION 

See USSR 
SPACE FLIGHT 

Radiation exposure and protection for moon and Mars missions, 
16:19156 (R;US) 

SPACE HEATING 

A linear programming energy and environment model for space 
heating, 16:17161 (R;Fl) 

Experiment of a living house depending on renewable energy by 
a solar-heat pump system, 16:16538 (IA;JP;in Japanese) 

The laboratory for efficient electricity use. A project for system 
and component analysis in the heating area: Report from the 
first year of activity, 16:17270 (R;SE;in Swedish) 

SPACE HVAC SYSTEMS 

HVAC fault tree analysis tor WIPP integrated risk assessment, 
16:16231 (R;US) 

The improvement of the energy economy of the industrial build- 
ings using modern control systems, 16:17265 (R;Fl;in Finnish) 

SPACE POWER REACTORS 

See also SPACE PROPULSION REACTORS 

Design and evaluation of materials for space reactors, 16:16810 
(R;FR) 

Heat transfer and thermal stress analyses of the multilayered 
spherical fuel particles of a particle bed space nuclear reactor, 
16:16957 (R;US) 

Mass and performance estimates for 5 to 1000 kW(e) nuclear re- 
actor power systems for space applications, 16:16812 (R;US) 

SPACE PROPULSION REACTORS 
The Liquid Annular Reactor System (LARS) Propulsion, 
16:16956 (R;US) 
SPACE SHUTTLES 
Space shuttle program, 16:16462 (RA;US) 
SPACE VEHICLES 

See also SPACE SHUTTLES 

Hydrogen in NASA's future programs, 16:16463 (RA;US) 

National aero-space plane, 16:17432 (RA;US) 


SPENT FUEL ELEMENTS 


Radiation shielding requirements for manned deep space mis- 

sions, 16:19174 (R;US) 
SPACERS 

Manufacture of inconel spacer grids, 16:16868 (R;CN;In Chinese) 

Technology of electron beam welding for Zr-4 alloy spacer grid, 
16:16867 (R;CN;In Chinese) 

SPALLATION 

Improvement of spallation reaction simulation 
NMTC/JAERI and NUCLEUS, 16:19068 (IA;JP) 

Improvement of the spallation-reaction simulation code by con- 
sidering both the high-momentum intranuclear nucleons and 
the preequilibrium process, 16:19069 (IA;JP) 

Present status and future needs of nuclear data for high energy 
accelerator shielding design calculation, 16:19396 (IA;JP) 

Proceedings of the specialists’ meeting on physics and engi- 
neering of fission and spallation, 1989, 16:19075 (R;JP;in 
Japanese) 

SPANISH ORGANIZATIONS 

29056. Order of 1 december 1989 supplementing the order of 
30 december 1988 made in implementation of Royal Decree 
1522/1984 of 14 july authorizing the establishment of the Na- 
tional Radioactive Waste Company Limited (ENRESA), 
16:16432 (1;ES;in Spanish) 

SPARK IGNITION ENGINES 
Asmall uniflow scavenged two-stroke SI engine, 16:17422 (R;SE) 
SPECIAL PRODUCTION REACTORS 
See also C REACTOR 
K REACTOR 
L REACTOR 
P REACTOR 

Air quality impact analysis in support of the new production re- 
actor environmental impact statement, 16:16870 (R;US) 

Burnout heat flux with rib contact, 16:16951 (R;US) 

Gamma-ray induced displacement in D20 reactors, 16:16955 
(R;US) 

Screening dynamic evaluation of SRS cooling water line, 
16:16960 (R;US) 

Seismic response analyses for reactor facilities at Savannah 
River, 16:16961 (R;US) 

SPECIAL RELATIVITY THEORY 

See RELATIVITY THEORY 

SPECTRA (ABSORPTION) 
See ABSORPTION SPECTRA 
SPECTRA UNFOLDING 

ACTIV program for gamma spectra processing using the IBM 
PC type personal computer, 16:18335 (RA;SU;in Russian) 

SPM program for gamma spectra acquisition and processing 
using the IBM PC personal computer, 16:18336 (RA;SU;In 
Russian) 

SPECTRAL SHIFT 

Effective utilization of solar energy for photosynthesis (charac- 
teristic of fluorescence for the sumple), 16:16510 (IA;JP;in 
Japanese) 

SPECTROPHOTOMETERS 

Evaluation of the Guided Wave Model 200 Scanning Spectropho- 

tometer for plutonium (V1) determination, 16:17832 (R;US) 
SPECTROPHOTOMETRY 

Spectrophotometry with optical fibers applied to nuclear product 

processing, 16:17707 (R;FR;In French) 
SPENT FUEL CASKS 

High-capacity, high-strength trailer designs for the GA-4/GA-9 
Casks, 16:18010 (R;US) 

Nuclear waste management systems issues related to trans- 
portation cask design: At-reactor spent fuel storage, Monitored 
Retrievable Storage and modal mix, 16:16198 (R;US) 

Nuclear waste transportation package testing: A review of se- 
lected programs in the United States and abroad, 16:18024 
(R;US) 

SPENT FUEL ELEMENTS 

Airborne effluent control for HTGR fuel reprocessing plants, 
16:16181 (R;US) 

Decree No 90-734 of 9 August 1990 publishing the Agreement 
by an Exchange of Notes between the Government of the 
French Republic and the Government of the Federal Republic 
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SPENT FUEL ELEMENTS 


of Germany on the reprocessing of German nuclear power 
plant spent fuel elements at La Hague, signed in Bonn on 25 
April 1990, 16:16425 (I;FR;In French) 

Process and apparatus for recovery of fissionable materials from 

spent reactor fuel by anodic dissolution, 16:16315 (PA;US) 
SPENT FUEL STORAGE 

See also MONITORED RETRIEVABLE STORAGE 

Draft Environmental Assessment of 105-KE and 105-KW Basins 
fuel encapsulation and repackaging, 100-K Area, Hanford 
Site, Richland, Washington, 16:16376 (R;US) 

Establishment of design basic data for an interim spent fuel stor- 
age facility, 16:16196 (R;KR;In Korean) 

Rethinking the economics of centralized spent fuel storage, 
16:16201 (R;US) 

Spent fuel storage requirements, 1990-2040, 16:16192 (R;US) 

SPENT FUELS 
Containers 

Bilateral arrangement on cooperation and technical exchange be- 
tween the USA and the FRG on research related to radioactive 
material transportation, 16:18012 (1;DE;in German, English) 

Volume 1: Ductile cast iron with nodular graphite as a material 
for spent-fuel transport and storage casks, 16:18013 (IA;DE) 

Volume 2: Status of ductile cast iron cask technology in the 
Federal Republic of Germany, 16:18014 (IA;DE) 

Volume 3: Materials testing of transport and storage casks 
made of nodular cast iron (GGG 40) in the years 1981 
through 1987, 16:18015 (IA;DE;in German) 

Volume 4: Behaviour of unsound container bodies made of duc- 
tile cast iron under impact loads during drop tests, 16:18017 
(lA;DE;In German) 

Dissolution 
Near-field transport of radioactive chains, 16:16296 (R;US) 
Encapsulation 

Draft Environmental Assessment of 105-KE and 105-KW Basins 
fuel encapsulation and repackaging, 100-K Area, Hanford 
Site, Richland, Washington, 16:16376 (R;US) 

Monitored Retrievable Storage 

MRS transfer facility feasibility study, 16:18033 (R;US) 

The underground retrievable storage (URS) high-level waste 
management concept, 16:16360 (R;US) 

Pyrochemical Reprocessing 

Pyrometallurgical processing of Integral Fast Reactor metal fu- 

els, 16:16176 (R;US) 
Radioactive Waste Disposal 

Problems related to spent fuel from nuclear power plants, 

16:16271 (IA;CS;in Czech) 
Radioactive Waste Management 

Assessment of radioactive waste management scenarios for 
light-water reactor spent fuel, 16:16207 (R;FR) 

Historical overview of domestic spent fuel shipments: Update, 
16:16190 (R;US) 

Spent fuel storage process equipment development, 16:16279 
(R;KR;In Korean) 

Radiochemistry 

Evaluation of ORIGEN2 models against spent-fuel radiochemi- 

cal measurements, 16:16324 (R;US) 
Reprocessing 

International development within the spent nuclear fuel cycle, 
16:16186 (R;SE;in Swedish) 

Reprocessing in Sweden: History and perspective, 16:16187 
(R;SE) 

Reprocessing of power reactor fuels: Eleventh quarterly 
progress report, April 1, 1960 to July 1, 1960, 16:16179 (R;US) 

Transmutation 

The PHOENIX Concept: Proposed transmutation of long-lived 

radioactive wastes to produce electric power, 16:16217 (R;US) 
Transport 

Historical overview of domestic spent fuel shipments: Update, 

16:16190 (R;US) 
Underground Disposal 

A sensitivity study of the thermomechanical far-field model of 
Yucca Mountain: Yucca Mountain Site Characterization 
Project, 16:16330 (R;US) 
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Equations for predicting release rates for waste packages in un- 

saturated tuff, 16:16295 (R;US) 
Waste Transportation 

Commercial spent nuclear fuel shipments in the United States, 
1964-1987, 16:16199 (R;US) 

Nuclear waste management systems issues related to trans- 
portation cask design: At-reactor spent fuel storage, Monitored 
Retrievable Storage and modal mix, 16:16198 (R;US) 

Nuclear waste shipping container response to severe accident 
conditions, A brief critique of the modal study, 16:16402 (R;US) 

Nuclear waste transportation package testing: A review of se- 
lected programs in the United States and abroad, 16:18024 
(R;US) 

Wave Forces 

Sloshing response in a tank containing two liquids, 16:16177 
(R;US) 

X-Ray Radiography 

Application technology for optical fiber in nuclear facilities, 
16:18350 (R;KR;In Korean) 

SPENT SHALES 

Analysis of particle slip and drag in a lift pipe used in the Hot- 
Recycle-Solid oil shale retort, 16:16148 (R;US) 

Determination of sulfur anions in spent oil shale leachates by 
ion chromatography, 16:16150 (R;US) 

SPHEROIDS 

Calculations of the drag on linear chain agglomerates, 16:18981 

(R;US) 
SPIN EXCHANGE 

Two dimensional solid ?He: 

16:18003 (R;:FR) 
SPIN ORIENTATION 

On the polarisation of tensor mesons in psi radiative decays and 
possible implications for the gluonic content of the 6(1720), 
16:19045 (R;GB) 

SPIN-OFF 

See TECHNOLOGY TRANSFER 
SPINE 

See VERTEBRAE 
SPOIL BANKS 

Environmental impact assessment of selenium from coal mine 
spoils: First quarterly report, October-December 1989, 
16:16089 (R;US) 

SPRAYED COATINGS 

An analytical methodology to predict the coating characteristics 

of plasma-sprayed ceramic powders, 16:17468 (R;US) 
SPRING-8 STORAGE RING 

Design of a lattice for JAERI storage ring (JSR), 16:18280 
(R;JP;in Japanese) 

Injector system design of the 8 GeV synchrotron radiation facil- 
ity (SPring-8), 16:18274 (IA;JP) 

JAERI storage ring JSR, 16:18277 (IA;JP) 

Research and development activity for the construction of beam 
lines in spring-8 (a new 8GeV SR ring), 16:18276 (IA;JP) 

Storage ring design of the 8 GeV synchrotron radiation facility 
(SPring-8), 16:18275 (1A;JP) 

SPRUCES 

Alteration of the ground cover of forests due to fertilizers. 
Spruce-forests of the Luzulo-Abietetum and the Galio- 
Abietetum in the upper variegated sandstone of the Northern 
Black Forest, 16:18522 (R;DE;in German) 

STABILITY 

See also REACTOR STABILITY 

Stability of excited nuclei in a dynamical simulation, 16:19100 
(R;FR) 

STABILITY (REACTOR) 
See REACTOR STABILITY 
STABLE ISOTOPES 
See also BROMINE 81 
CARBON 12 
DEUTERIUM 
DYSPROSIUM 163 
FLUORINE 19 
GOLD 197 
HELIUM 3 


a frustrated magnetic system, 





HELIUM 4 
INDIUM 113 
IRON 54 
NEODYMIUM 146 
NICKEL 58 
NICKEL 60 
NICKEL 62 
NICKEL 64 
NITROGEN 14 
OXYGEN 17 
OXYGEN 18 
RHENIUM 185 
SILICON 30 
STRONTIUM 86 
STRONTIUM 87 
YTTERBIUM 170 
YTTERBIUM 174 
YTTRIUM 89 
Stable isotope sales: Mound customer and shipment sum- 
maries: FY 1989, 16:16447 (R;US) 
STACKS 
lsopleths of surface air concentration and surface air absorbed 
dose rate due to a radioactive cloud released from a stack, 
(2), 16:16935 (R;JP;in Japanese) 
STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304L 
Effect of HNO3-Cerium (IV) decontamination on stainless steel 
waste canisters, 16:16327 (R;US) 
Interfacial debonding in stainless steel/glass-ceramic seals, 
16:17555 (R;US) 
Materials evaluation for a transuranic processing facility, 
16:16365 (R;US) 
STAINLESS STEEL-309S 
Materials evaluation for a transuranic processing facility, 
16:16365 (R;US) 
STAINLESS STEEL-347 
Materials evaluation for a transuranic processing facility, 
16:16365 (R;US) 
STAINLESS STEEL-Z2CN18-10N 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z3CMN18-8-6N 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z3CND18-13 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CND17-13B 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNDT17-13B 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNT18-10 
See STEEL-CR18NI10T! 
STAINLESS STEEL-Z6CNT18-12B 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z8CNT18-10 
See STEEL-CR18NI10T! 
STAINLESS STEELS 
See also CHROMIUM-NICKEL STEELS 
Development of nondestructive testing technology for the pres- 
sure boundary components in a nuclear plant, 16:18071 
(R;KR;In Korean) 
Environmentally assisted cracking in light water reactors, 
16:16637 (R;US) 
Environmentally assisted cracking in light water reactors: Semi- 
annual report, April 1989—September 1989, 16:16653 (R;US) 
Estimation of fracture toughness of cast stainless steels in LWR 
systems, 16:17087 (RA;US) 
Heavy section steel technology program overview, 16:17078 
(RA;US) 
Heavy-section steel irradiation program overview, 16:17081 
(RA;US) 
Modeling irradiation-induced grain boundary segregation in 
stainless steels, 16:17551 (R;US) 


STEAM GENERATORS 
Corrosion Products 


Studies of aged cast stainless steel from the Shippingport reac- 
tor, 16:17099 (RA;US) 
STANDARD MAN 
See REFERENCE MAN 
STANDARD MODEL 

Splitting of the weak hypercharge quantum, 16:19042 (R;DK) 

bantib-production on the Z resonance: a challenge to the stan- 
dard model, 16:18994 (R;FR) 

STANDARDIZATION 
Problems of standardization in nuclear diagnosis and radiother- 
apy, 16:18620 (IA;SU;In Russian) 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR COLLIDER 

DEPOT database: Reference manual and user's guide: An 
overview of the DEPOT database, including descriptions of the 
various subfiles and their elements and uses, 16:18260 (R;US) 

The energy stabilization for the SLC scavenger beam, 16:18261 
(R;US) 

STARCH 
Starch-based plastics, 16:16485 (RA;US) 
START-UP (REACTOR) 
See REACTOR START-UP 
STATISTICAL MECHANICS 
Statistical mechanics using symbolic dynamics, 16:19223 (R;US) 
STATISTICAL MODELS 

Extraction of dynamical equations from chaotic data, 16:19356 
(R;US) 

STEAM CONDENSERS 

Experience of erosion and erosion-corrosion in nuclear steam 
turbines, 16:16649 (RA;XA) 

Studies on the causes of failures in titanium tube condensers of 
nuclear power plants, 16:16857 (R;KR;In Korean) 

STEAM GENERATORS 
Acoustic Monitoring 

Dependence of steam generator vibrations on feedwater pres- 
sure, 16:16699 (IA;CS;in Czech) 

Response of steam generator internals in in-service diagnostics 
signals at the Dukovany nuclear power pliant, 16:16698 
(IA;CS;in Czech) 

Alloy-Ni76Cr15Fe8 
The steam generator programme of PISC Ill, 16:16664 (R;FR) 
Austenitic Steels 

Special aspects of localized corrosion processes on austenitic 

steel at elevated temperatures, 16:16753 (RA;XA) 
Comparative Evaluations 

Designing steam generators for nuclear power plants, 16:16840 

(IA;CS;In Czech) 
Configuration 

Design of a vertical 250 MWe saturated steam generator, 

16:16668 (IA;CS;In Russian) 
Corrosion 

Description and evaluation of selected pictures of local corro- 
sion damage in WWER-440 needle tubes, 16:16680 (IA;CS;in 
German) 

Effect of nuclear power plant secondary circuit chemical regime 
on corrosion processes and deposit formation in steam gener- 
ators, 16:16685 (IA;CS;In Czech) 

Effect of secondary circuit materials and water regime on steam 
generator reliability, 16:16684 (IA;CS;in Czech) 

Flow assisted corrosion predicting method and mechanical con- 
sequences, 16:16746 (RA;XA) 

Kinetics of local corrosion attack on WWER-440 needie tubes 
and related problems in lifetime assessment, 16:16679 
(IA;CS;In German) 

Secondary side concept to prevent steam generator tube corro- 
sion, 16:16681 (IA;CS) 

Special aspects of localized corrosion processes on austenitic 
steel at elevated temperatures, 16:16753 (RA;XA) 

Corrosion Products 

Effect of tube surface treatment on corrosion product deposition, 

16:16683 (IA:;CS;iIn Czech) 
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STEAM GENERATORS 
Corrosion Resistance 


Corrosion Resistance 

Upgrading the operating reliability and lifetime of PWR-type nu- 
clear power plant steam generators. Vol. 1,2, 16:16666 
(l:CS;in Czech, Slovak, German, Russian) 

Data Base Management 

A study on the steam generator data base and the evaluation of 

chemical environment, 16:16755 (R;KR;In Korean) 
Decontamination 

Evaluation of the effect of decontamination on steam generator 

materials, 16:16676 (IA;CS;In Czech) 
Eddy Current Testing 

Evaluation of computer-based NDE techniques and regional 
support of inspection activities, 16:17091 (RA;US) 

Improved eddy-current inspection for steam generator tubing, 
16:17014 (RA;US) 

Standard bobbin vs. motorized rotating pancake coil - results 
analysis and comparison, 16:18061 (IA;CS) 

Erosion 

Flow assisted corrosion predicting method and mechanical con- 

sequences, 16:16746 (RA;XA) 
Feedwater 

Measurement of concentration field in the boiler water of the 
WWER-440 steam generator of unit 4 of the Dukovany nu- 
clear power plant, using sampling probes, 16:16704 (IA;CS;In 
Czech) 

Forging 

Influencing the reliability by selection of the components produc- 
tion technology, 16:16677 (IA;CS;In Czech) 

Heat Transfer : 

Effect of secondary water level variations on stress in the hot 
collector of the WWER-440 steam generator, 16:16670 
(IA;CS;in German) 

Study of thermohydraulic processes in the PGV-250 vertical 
steam generator for WWER-1000 units, 16:16669 (IA;CS;In 
Russian) 

In-Service inspection 

Experience and further improvement of ISI on steam generator 
tubing and RPVs with equipment and software developed by 
Siemens, applicable to all types of LWR components, 
16:16646 (IA;CS) 

Experience from in-service inspections and repairs of steam 
generators and pressurizers, 16:16702 (IA;CS;in Czech) 

In-service inspection of steam generators, 16:16694 (IA;CS;In 
Slovak) 

Inspection 

A study on expert system applications for nuclear power plant, 
16:19368 (R;KR;in Korean) 

intergranular Corrosion 

Corrosion fracture of bolts of nuclear power steam generators, 
16:16709 (IA;CS;in Slovak) 

Leak Testing 

System of testing primary-to-secondary circuit leakproofness in 
WWER-440 and WWER-1000 steam generators, 16:16696 
(IA;CS;in Czech) 

Leaks 

Experience from the performance of the steam generator at the 
Bohunice V-2 nuclear power pliant, 16:16689 (IA;CS;in Slovak) 

Experience with WWER-440 steam generator operation with re- 
gard to materials properties, 16:16675 (IA;CS;In Slovak) 

Levels 

Measurement and control of level height in nuclear power plant 

steam generators, 16:16841 (IA;CS;ln Czech) 
Materials Testing 

Design of a surveillance specimen assembly of steam generator 
heat transfer tubes as a means of periodic inspections of the 
State and corrosion resistance of tubes, 16:16705 (IA;CS;In 
Czech) 

Mathematical Models 

Calculation analysis of non-steady-state thermodynamic pro- 
cesses on the secondary side of horizontal steam generators 
for WWER nuclear power plants, 16:16671 (IA;CS;ln Czech) 

Mechanical Vibrations 

Approximate calculation of the level of heat transfer tube vibra- 

tions in WWER steam generators, 16:16672 (IA;CS;in Czech) 
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Tube vibrations in WWER-440 steam generators under rated 
operating conditions, 16:16673 (IA;CS;ln Czech) 
Mockup 
The steam generator programme of PISC Ill, 16:16664 (R;FR) 
Outages 

Maintenance, repair and inspections of nuclear power plant 
steam generators, prepared and performed by the CEZ cor- 
poration, 16:16703 (IA;CS;In Czech) 

Operating reliability and failure rate of V-1 and V-2 nuclear 
power plant steam generators and components, 16:16691 
(IA;CS;In Slovak) 

Pipe Joints 

Lifetime of heat transfer tube joints in steam generators, 

16:16690 (IA;CS;in Czech) 
Quality Control 

Product quality - a prerequisite for increasing the operating relia- 
bility and lifetime of steam generators, 16:16697 (IA;CS;In 
Czech) 

Seismic Eftects 

Heysham II/Torness power stations: Seismic qualification of 

core structures and boilers, 16:16782 (RA;XA) 
Stress Analysis 

Optical polarization studies of strength of elements of vertical 
steam generators for nuclear power plants, 16:16839 
(IA;CS;In Russian) 

Surface Cleaning 
PWR steam generator chemical cleaning, 16:16686 (IA;CS) 
Surface Finishing 

Effect of surface treatment on the corrosion properties of steam 

generator tubes, 16:16843 (IA;CS;ln Czech) 
Tubes 

Development of nondestructive testing technology for the pres- 
sure boundary components in a nuclear plant, 16:18071 
(R;KR;In Korean) 

New technique of searching for leaking WWER steam generator 
tubes and its application during shutdowns of unit 3 of the Bo- 
hunice power plant and of unit 1 of the Dukovany power piant, 
16:16695 (IA;CS;in Russian) 

Welded Joints 

Development of nondestructive testing technology for the pres- 
sure boundary components in a nuclear plant, 16:18071 
(R;KR;In Korean) 

Environmentally assisted cracking in light water reactors, 
16:17093 (RA;US) 


STEAM TURBINES 


Experience of erosion and erosion-corrosion in nuclear steam 
turbines, 16:16649 (RA;XA) 


STEEL INDUSTRY 


See METAL INDUSTRY 


STEEL-000KH18N13 


See CHROMIUM-NICKEL STEELS 


STEEL-000KH20N16AG6 


See CHROMIUM-NICKEL STEELS 
STEEL-O00KH25 

See STAINLESS STEELS 
STEEL-000KH28 

See STAINLESS STEELS 
STEEL-OOKH20N32T 

See STAINLESS STEELS 
STEEL-03KH11N10M2TK6 

See CHROMIUM-NICKEL STEELS 
STEEL-03KH13AG13 

See STAINLESS STEELS 
STEEL-O8KH18N10T 

See STEEL-CR18NI10TI 
STEEL-OKH18G8N2T 

See STAINLESS STEELS 
STEEL-OKH18N10T 

See STEEL-CR18NI10TI 
STEEL-OKH19NT 

See CHROMIUM-NICKEL STEELS 
STEEL-12KH1MF 

See STEEL-CRMOV 





STEEL-12KH2MV8FB 

See STEELS 
STEEL-12KH2V5FB 

See STEELS 
STEEL-15KH1M1F 

See STEEL-CRMOV 
STEEL-15KH1M1FL 

See STEEL-CRMOV 
STEEL-18KH16N6 

See CHROMIUM-NICKEL STEELS 
STEEL-18MNV6 

See STEELS 
STEEL-1KH16N14V2BR EHP17 

See CHROMIUM-NICKEL STEELS 
STEEL-1KH16N4B 

See CHROMIUM-NICKEL STEELS 
STEEL-1KH18N10T 

See STEEL-CR18NI10T! 
STEEL-20KH2N2M 

See CHROMIUM-NICKEL STEELS 
STEEL-20KHN3MF 

See CHROMIUM-NICKEL STEELS 
STEEL-28CDV508 

See STEEL-CRMOV 
STEEL-2KH18N8V2 

See CHROMIUM-NICKEL STEELS 
STEEL-3KH15N13YU3 

See CHROMIUM-NICKEL STEELS 
STEEL-4KH12N8G8MFB 

See CHROMIUM-NICKEL STEELS 
STEEL-4KH14NV2M 

See CHROMIUM-NICKEL STEELS 
STEEL-SKH2MF 

See STEEL-CRMOV 
STEEL-ASTM-A302 

A summary of the low upper shelf toughness safety margin is- 
sue, 16:16968 (R;US) 

STEEL-CR12MOV 

The influence of welding and post heat treatment parameters on 
the diffusion and precipitation processes in dissimilar metal 
joints of a 1% and a 12% Cr-steel. Final report, 16:17542 
(R;DE;in German) 

STEEL-CR18NI10TI 

Application of the EPR method to the evaluation of the combined 
effect of chemical composition and residual strain of steam 
generator tubes on their susceptibility to intergranular corrosion 
after low-temperature sensitization, 16:16674 (IA:CS;iIn Czech) 

Corrosion-resistant materials for PWR nuclear power plants, 
16:17479 (IA;CS;In Czech) 

Electrochemical investigation into the effect of coatings and 
cracks on local corrosion in X8CrNiTi18.10 steel tubes, 
16:17483 (IA;CS;in German) 

Evaluation of the effect of the needle tube material surface con- 
dition on the PGW 4 steam generator corrosion behavior, 
16:17484 (IA;CS;in German) 

Low-cycle fatigue of welded joints of O8Kh18N10T steel, 
16:17478 (IA;CS;in Czech) 

Study of conditions of corrosion damage in 18CriONiTi steel, 
16:17476 (IA;CS;in Czech) 

STEEL-CR19NI10 

High-speed tensile tests on the material for the capsule in the 

shock structural tests, 16:17528 (R;JP;ln Japanese) 
STEEL-CRMOV 

The influence of welding and post heat treatment parameters on 
the diffusion and precipitation processes in dissimilar metal 
joints of a 1% and a 12% Cr-steel. Final report, 16:17542 
(R:DE;In German) 

STEEL-DIN-1-4449 

See CHROMIUM-NICKEL STEELS 
STEEL-DIN-1-6310 

See STEEL-MNNIMO 
STEEL-DIN-1-6343 

See STEEL-MNNIMO 


STORAGE BATTERIES (LEAD-ACID) 


STEEL-KH12M 

See STEEL-CR12MOV 
STEEL-KH14N8YUM2 

See CHROMIUM-NICKEL STEELS 
STEEL-KH18N10T 

See STEEL-CR18NI10T! 
STEEL-KH18N8 

See CHROMIUM-NICKEL STEELS 
STEEL-KN15N7YUM2 

See CHROMIUM-NICKEL STEELS 
STEEL-KN1S5N9YU 

See CHROMIUM-NICKEL STEELS 
STEEL-MNNIMO 

Prediction of brittle fracture properties of 10MnNi2Mo steel, 

16:17477 (IA;CS;in Czech) 
STEELS 
See also AUSTENITIC STEELS 
MARTENSITIC STEELS 

1990 Sandia rocket-triggered lightning field tests at Kennedy 
Space Center, Florida, 16:18077 (R;US) 

Analytical studies of transverse strain effects on fracture tough- 
ness for circumferentially oriented cracks, 16:16756 (R;US) 

Crack-arrest tests with rotating disks. Final report, 16:17541 
(R;DE;In German) 

Empirical correlation between mechanical and physical parame- 
ters of irradiated pressure vessel steels, 16:17554 (R:CH) 

Investigation of the bases for use of the K,. curve, 16:16838 
(R;US) 

Nitrogen ion implantation effect on wear resistance of steel 
KhVSG cutter, 16:17493 (IA;SU;in Russian) 

Penetration in metal targets: A numerical and experimental 
study of the metal-tack fastener applied to high strength 
steels, 16:17558 (R;US) 

Radiation-induced changes in structure and properties under 
boron implantation in R6M5 steel and TiN coatings, 16:17488 
(IA;SU;In Russian) 

Sheathed thermocouples for continuous molten steel tempera- 
ture measurement during the ladle treatment process: Final 
report, 16:17322 (R;US) 

Transport calculations of neutron transmission through steel us- 
ing ENDF/B-V, revised ENDF/B-V, and ENDF/B-VI iron 
evaluations, 16:19158 (R;US) 

Use of annihilation methods to determination of degree of steel 
defectiveness, 16:18064 (RA;PL;In Polish) 

STELLARATORS 
Effect of the aspect ratio on the stability limits of TJ-ll-like stel 
larators, 16:19236 (R;US) 
STEM (PLANT) 
See PLANT STEMS 
STIMULATED EMISSION 

A high sensitivity stimulated emission detector for soft x-ray 

laser research, 16:18134 (R;US) 
STOCHASTIC PROCESSES 

Stochasticity in the spectrum of some Hamiltonians with discrete 

symmetry, 16:19219 (R;SU;in Russian) 
STOKERS 

The combustion of refuse derived fuel on a purpose-designed 
underfeed stoker shell boiler at the Isle of Wight College of 
Arts and Technology, 16:16476 (R;GB) 

STOMACH 

Nuclear diagnosis of malignant lymphomas (pathomorphological 
and roentgenological comparisons) extraorgan tumors of 
pelvis localization, 16:18692 (IA;SU;In Russian) 

STOPPING 

See ABSORPTION 
STORAGE (SPENT FUEL) 

See SPENT FUEL STORAGE 
STORAGE (WASTES) 

See WASTE STORAGE 
STORAGE BATTERIES 

See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 

See LEAD-ACID BATTERIES 


ERA Vol. 16, No. 7 821 





STORAGE DEVICES (DATA) 


STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
Airborne source-term modeling of past and future interim stor- 
age practices of Hanford Site waste treatment facilities using 
AIRSOURCE model, 16:16369 (R;US) 
Spent fuel storage requirements, 1990-2040, 16:16192 (R;US) 
STORAGE RINGS 
See also BROOKHAVEN RHIC 
HERA STORAGE RING 
SPRING-8 STORAGE RING 
SUPERCONDUCTING SUPER COLLIDER 
APS storage ring vacuum system development, 16:18265 (R;US) 
An asymmetric B factory based on PEP: Conceptual design re- 
port, 16:18284 (R;US) 
Effects of errors on the dynamic aperture of the Advanced Pho- 
ton Source storage ring, 16:18174 (R;US) 
Non-linear resonance studies at the Synchrotron Radiation Cen- 
ter, Stoughton, Wisconsin, 16:18269 (R;US) 
Observation and analysis of time-dependent closed orbit motion 
in the LAMPF Proton Storage Ring, 16:18283 (R;US) 
Properties of the longitudinal equilibrium distribution in a storage 
ring, 16:18285 (R;US) 
The Advanced Photon Source control system, 16:18271 (R;US) 
The PS collider design report, 2, 16:18282 (R;JP) 
UHV seal studies for the advanced photon source storage ring 
vacuum system, 16:18267 (R;US) 
Vacuum chamber of the injector synchrotron for the Advanced 
Photon Source, 16:18270 (R;US) 
Vacuum design for a superconducting mini-collider, 16:18286 
(R;US) 
Vacuum system of the high energy ring of an asymmetric B- 
factory based on PEP, 16:18287 (R;US) 
STORES 
See COMMERCIAL BUILDINGS 
STOVER 
See AGRICULTURAL WASTES 
STRAIN RATE 
Hydrogen embrittlement effects on tensile properties of tungsten 
heavy alloys, 16:17552 (R;US) 
STRAINS 
Volume 5: Computer codes for the determination of stress con- 
ditions in relevant components of packagings containing 
radioactive material, 16:18016 (IA;DE;in German) 
STRANGE BARYONS 
See HYPERONS 
STRANGE PARTICLES 
See also HYPERONS 
Strangeness production in nucleus-nucleus collisions: An ex- 
perimental review, 16:19016 (R;US) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 
Kit fox experimental studies at the Naval Petroleum Reserves in 
California, 16:16136 (R;US) 
Kit fox population trends at the Naval Petroleum Reserves in 
California, 16:16137 (R;US) 
Strategic Petroleum Reserve: Annual/quarterly and test sale re- 
port, 16:16138 (R;US) 
STRATIFICATION 
Highly reliable stacked amorphous silicon solar cell, 16:16514 
(IA;JP;in Japanese) 
STREAMER SPARK CHAMBERS 
A track chamber with controlled heat centres as a vertex detec- 
tor for very high energy physics experiments, 16:18333 (R;SU) 
STREAMS 
Surface Water Interim Measures/interim Remedial Action 
Plan/Environmental Assessment and Decision Document, 
South Walnut Creek Basin, Operable Unit No. 2: Volume 2, 
Appendices: Final, 16:18543 (R;US) 
STREETS 
See ROADS 
STRENGTH (TENSILE) 
See TENSILE PROPERTIES 
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STREPTOMYCES 
Field calibration of soil-core microcosms for evaluating fate and 
effects of genetically engineered microorganisms in terrestrial 
ecosystems, 16:18604 (R;US) 


STRESS ANALYSIS 
Metal forming processes to produce ECN superconducting wire, 
16:17680 (R;NL) 
STRESSES 
See also THERMAL STRESSES 
Volume 5: Computer codes for the determination of stress con- 
ditions in relevant components of packagings containing 
radioactive material, 16:18016 (IA;DE;In German) 


STRING MODELS 

Dynamical triangulated fermionic surfaces, 16:19062 (R;DK) 

Fedorov universal equations in the string and membrane theo- 
ries, 16:19217 (R;SU;In Russian) 

Gauge models of discrete strings, 16:19047 (R;SU) 

Non-harmonic gauge coupling constants in supersymmetry and 
superstring theory, 16:19063 (R;US) 

Supersymmetry breaking from superstrings and the gauge hier- 
archy, 16:19051 (R;US) 

The issue of supersymmetry breaking in strings, 16:19048 (R;FR) 


STRONTIUM 
Distribution of rubidium, strontium, and zirconium in tuff from two 
deep coreholes at Yucca Mountain, Nevada, 16:18932 (R;US) 


STRONTIUM 86 
Strontium isotopes in carbonate deposits at Crater Flat, 
Nevada, 16:16234 (R;US) 
STRONTIUM 87 
Strontium isotopes in carbonate deposits at Crater Flat, 
Nevada, 16:16234 (R;US) 


STRONTIUM 90 
Hydrogeologic performance assessment analysis of the low- 
level radioactive waste disposal facility near Sheffield, Illinois, 
16:16307 (R;US) 
Treatment studies at the Process Waste Treatment Plant at Oak 
Ridge National Laboratory, 16:18566 (R;US) 


STRONTIUM COMPOUNDS 
See also STRONTIUM OXIDES 
STRONTIUM TITANATES 

Bismuth cuprates forming during synthesis of HTSC-materials in 
the Bi-Sr-Ca-Cu-O system, 16:17881 (IA;SU;In Russian) 

Comparison of different methods for determination of oxygen 
nonstoichiometry of HTSC, 16:17755 (IA;SU;In Russian) 

Determination of cationic composition of yttrium barium and lan- 
thanum strontium cuprites, 16:17783 (IA;SU;In Russian) 

Irradiation of Bl-based superconducting ceramics with 650 MeV 
protons, 16:19189 (R;SU;In Russian) 

Structural study of HTSC (La,Sr)pCuO,, 16:17639 (IA;SU;in 
Russian) 

Synthesis, sintering and microstructure study of 
La; gSto 2>CuO,-ceramics, 16:17907 (IA;SU;In Russian) 

X-ray fluorescence analysis of high-temperature superconduc- 
tors, 16:17754 (IA;SU;in Russian) 

[Electrocatalytic study of ammonia synthesis and methane 
dimerization in high temperature solid electrolyte cells}: 
Progress report, 16:16141 (R;US) 


STRONTIUM OXIDES 
Enthalpy 
Heat capacity and enthalpy of oxides of alkaline earth metals in 
solid and liquid states. Enthalpy, entropy and melting temper- 
ature, 16:17912 (IA;SU;In Russian) 


Quantitative Chemical Analysis 

Analysis of high-temperature superconducting materials Ca-Sr- 
Bi-Cu-O, 16:17751 (IA;SU;In Russian) 

Determination of base components in high-temperature super- 
conductors of small mass by the method of atomic emission 
spectral analysis, 16:17786 (IA;SU;In Russian) 

Determination of bismuth, strontium, calcium and copper in their 
oxide system forming high-temperature superconducting 
phases, 16:17753 (IA;SU;in Russian) 





Specific Heat 

Heat capacity and enthalpy of oxides of alkaline earth metals in 
solid and liquid states. Enthalpy, entropy and melting temper- 
ature, 16:17912 (IA;SU;In Russian) 

Type-li Superconductors 

Analysis of high-temperature superconducting materials Ca-Sr- 
Bi-Cu-O, 16:17751 (IA;SU;In Russian) 

Determination of base components in high-temperature super- 
conductors of small mass by the method of atomic emission 
spectral analysis, 16:17786 (IA;SU;in Russian) 

Determination of bismuth, strontium, calcium and copper in their 
oxide system forming high-temperature superconducting 
phases, 16:17753 (IA;SU;In Russian) 

Diagnostics of HTSC-ceramics of the composition Bi-Sr-Ca-Cu- 
O by ESR method, 16:17605 (IA;SU;In Russian) 

Electric resistivity of the Bi-Sr-Ca-Cu-O specimens of different 
composition in the temperature range 20-870 deg C, 
16:17654 (IA;SU;In Russian) 

Feasibility study of the preparation of monophase supercon- 
ducting compounds in the Bi-Sr-Ca-Cu-O system, 16:17909 
(IA;SU;In Russian) 

Identification and X-ray crystal structure analysis of some oxide 
phases forming in the Bi-Sr-Ca-Cu-O system, 16:17598 
(IA;SU;In Russian) 

Influence of heat treatment conditions on phase composition 
and electric conductivity of high-temperature superconductors 
of the Biz_,Pb,SraCazCugO, (0.1<x<0.5) system, 16:17612 
(IA;SU;In Russian) 

Investigation of synthesis process of Bi(Sr,Ca)s3CusOz,., 
16:17883 (IA;SU;In Russian) 

Mass spectrometric diagnostics of hydrogen in HTSC, 16:17766 
(IA;SU;In Russian) 

Microstructure and elementary composition of BizSrzCagCu,Oy 
ceramics, 16:17901 (IA;SU;In Russian) 

Oxidizing ability and mean oxidation degree of bismuth and cop- 
per in oxide HTSC-materials, 16:17875 (IA;SU;In Russian) 

Phase composition of bismuth-containing superconductors dur- 
ing growth from their own melts, 16:17608 (IA;SU;in Russian) 

Phase formation in the Bi-Sr-Ca-Cu-O system during supercon- 
ducting monocrystal growth from high-temperature solutions, 
16:17600 (IA;SU;in Russian) 

Physico-chemical principles of the formation of high-temperature 
superconducting compounds, 16:17620 (IA;SU;In Russian) 

Properties of the crystal phases of the Bi-Pb-Ca-Sr-Cu-O sys- 
tem, prepared by crucible-zone melting, 16:17629 (IA;SU;in 
Russian) 

Structural and magnetic properties of bismuth ceramics of differ- 
ent composition. Study of the effect of different regimes of 
heat treatment, 16:17635 (IA;SU;In Russian) 

X-ray diffraction identification of oxide, 16:17880 (IA;SU;In Rus- 
sian) 

STRONTIUM TITANATES 
Defect structure of semiconducting and insulating epitaxial ox- 
ides, May 1, 1990—April 30, 1991, 16:17590 (R;US) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURAL CHEMICAL ANALYSIS 

See also DNA SEQUENCING 

An investigation of radiation-induced structural changes in nitrile 
rubber, 16:17972 (IA;AU) 

STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURAL MODELS 

See also MOCKUP 

Structural analysis of the Cypress Street Viaduct Test Section, 
16:18039 (R;US) 

STRUCTURE (CRYSTAL) 

See CRYSTAL STRUCTURE 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STUDS 

See FASTENERS 


SULFIDES 


STYRENE 

Influence of some factors on radiation grafting of styrene onto 
poly(ethylene terephthalate) nuclear membranes, 16:17985 
(R;SU) 

Influence of the matrix thickness on radiation-induced grafting of 
styrene onto poly(ethylene terephthalate) films and nuclear 
membranes, 16:17691 (R;SU) 

Kinetics of radiation-induced graft polymerization of styrene 
onto poly(ethylene terephtalate) nuclear membranes, 
16:17690 (R;SU;In Russian) 

Polymerization of microemulsions using gamma-radiolysis, 
16:17969 (IA;AU) 

Structure and structural diversity in resinites as determined by 
pyrolysis-gas chromatography-mass spectrometry, 16:17849 
(R;US) 

STYRENE POLYMERS 

See POLYSTYRENE 

SUBBITUMINOUS COAL 

Fundamental studies of water pretreatment of coal: First annual 
report, September 5, 1989-September 30, 1990, 16:16049 
(R;US) 

Low temperature swelling of Argonne Premium Coal Samples: 
Effect on pore structure, 16:16058 (R;US) 

Mulled coal: A beneficiated coal form for use as a fuel or fuel in- 
termediate: Final technical progress report No. 2, July 1, 
1990—-September 30, 1990, 16:16036 (R;US) 

Mulled coal: A beneficiated coal form for use as a fuel or fuel in- 
termediate: Final technical progress report No. 1, May 15, 
1990—June 15, 1990, 16:16035 (R;US) 

SUBMARINES 
Soviet oceanographic synthetic aperture radar (SAR) research, 
16:18400 (R;US) 
SUBSIDENCE (GROUND) 
See GROUND SUBSIDENCE 
SUBSURFACE ENVIRONMENTS 

Proceeding of the review of underground imaging by 
DOE/BES/Geosciences, 16:18936 (R;US) 

Regional double-porosity solute transport in the Culebra dolomite 
under brine-reservoir-breach release conditions: An analysis 
of parameter sensitivity and importance, 16:16333 (R;US) 

SUBSURFACE STRUCTURES 

The construction of irradiated material examination facility: De- 
tail design and underground structure construction, 16:18021 
(R;KR;In Korean) 

SUBURBS 
See URBAN AREAS 
SUCCINIC ACID 

Structure and structural diversity in resinites as determined by 
pyrolysis-gas chromatography-mass spectrometry, 16:17849 
(R;US) 

SULFATE-REDUCING BACTERIA 

West Valley low-level radioactive waste site revisited: Microbio- 

logical analysis of leachates, 16:16215 (R;US) 
SULFATES 

See also AMMONIUM SULFATES 

Chemistry of atmospheric precipitation at Lewes, Delaware as 
part of the MAP3S Network: Final report, March 1978 
November 1990, 16:18452 (R;US) 

Determination of sulfur anions in spent oil shale leachates by 
ion chromatography, 16:16150 (R;US) 

SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFIDES 
See also BARIUM SULFIDES 
CADMIUM SULFIDES 
COPPER SULFIDES 
HYDROGEN SULFIDES 
IRON SULFIDES 
LEAD SULFIDES 
MOLYBDENUM SULFIDES 
TIN SULFIDES 
ZINC SULFIDES 

Determination of sulfur anions in spent oil shale leachates by 

ion chromatography, 16:16150 (R;US) 
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SULFIDES 


Improved molten metal containment vessel with rare earth oxy- 
sulfide or sulfide protective coating thereon and method of 
making same, 16:16859 (PA;US) 

Reactions between current collector- and sodium polysulfide in 
sodium/sulfide batteries, 16:17156 (1;DE;In German) 

SULFITES 
Determination of sulfur anions in spent oil shale leachates by 
ion chromatography, 16:16150 (R;US) 
SULFOCYANIDES 
See THIOCYANATES 
SULFONATES 

Interactions of structurally modified surfactants with reservoir 
minerals: Calorimetric, spectroscopic and electrokinetic 
study: Final report, 16:16118 (R;US) 

SULFONES 

Combined chemical and microbiological removal of organic sul- 
fur from coal: Technical report, September 1—-November 30, 
1990, 16:16056 (R;US) 

SULFOXIDES 

Combined chemical and microbiological removal of organic sul- 
fur from coal: Technical report, September 1—November 30, 
1990, 16:16056 (R;US) , 

SULFUR 

Determination of anionic impurities in 
16:17767 (IA;SU;In Russian) 

The chemistry of sodium with sulfur in flames: Final report, 
16:18000 (R;US) 

Treatment of hydrogen sulfide waste gas: Annual report for Fis- 
cal Year 1990, 16:17289 (R;US) 

SULFUR DIOXIDE 

Acid rain in Asia, 16:18420 (R;US) 

An environmental and energy overview of Poland, 16:18422 
(R;US) 

Baseline air quality for northeastern Illinois, 16:18433 (RA;US) 

Combined NO,/SO2 removal in spray-dryer FGD systems, 
16:16072 (R;US) 

Disasters generate policy crisis management, 16:18445 (RA;US) 

Energy technology and emissions control for acid rain abate- 
ment in Asia, 16:18421 (R;US) 

Recent developments in combined control of SO2 and NO,, 
16:16071 (R;US) 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 

See also SULFUR DIOXIDE 

Electrochemical abatement of pollutants NO, and SO, in a 
solid-oxide electrolyte reactor: Final report, 16:16073 (R;US) 

SULFUR SULFIDES 
See SULFUR 
SULFUR-OXIDIZING BACTERIA 

See also THIOBACILLUS FERROXIDANS 

Genetic engineering of sulfur-degrading Sulfolobus: Technical 
report, September 1, 1990—November 30, 1990, 16:18606 
(R;US) 

SUPER HIGH FREQUENCY RADIATION 

See RADIOWAVE RADIATION 

SUPER PHENIX REACTOR 

Status of fast breeder reactors development in France during 

1989, 16:16797 (RA;XA;:In French) 
SUPERCOMPUTERS 

Scientific distributed computing in the DOE: Issues and ap- 
proaches, 16:19389 (R;US) 

The DOE program in high performance computing and commu- 
nications, 16:19352 (R:US) 

SUPERCONDUCTING COLLOID DETECTORS 

Superconducting superheated grains irradiated with an electron 

beam, 16:18358 (R:FR) 
SUPERCONDUCTING FILMS 

A study on the development of high T. superconducting materi- 
als, 16:17662 (R;KR;In Korean) 

Interfacial effects in the layer system of high-temperature super- 
conductors, 16:19202 (R;DE;in German) 

Microwave diagnostics of superconducting films, 16:18108 
(IA;SU;In Russian) 


HTSC-materials, 
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Spectral diagnostics of laser-produced plasma _ from 
YBa2Cu307_, ceramics, 16:19256 (IA;SU;In Russian) 

Superconducting films made by spin-coating of acetate solu- 
tions, 16:17577 (R;US) 

SUPERCONDUCTING JUNCTIONS 

See also JOSEPHSON JUNCTIONS 

Quantum limited quasiparticle mixers at 100 GHz, 16:19204 
(R;US) 

SUPERCONDUCTING MAGNETS 
Magnetic field quality analysis using ANSYS, 16:18189 (R;US) 
SUPERCONDUCTING SUPER COLLIDER 

Instabilities of bellows: Dependence on internal pressure, end 
supports, and interactions in accelerator magnet systems, 
16:18211 (R;US) 

Longitudinal tune-up of the SSC drift-tube and coupled cavity 
linac sections, 16:18254 (R;US) 

SUPERCONDUCTING WIRES 

Metal forming processes to produce ECN superconducting wire, 
16:17680 (R;NL) 

Preparation methods and parameters for the optimization of su- 
perconducting and mechanical properties of Chevrel phase 
wires, 16:17692 (R;DE;In German) 

Present state of our research on silver sheathed REBapCu307 
superconductors, 16:17583 (R;FR) 

SUPERCONDUCTIVITY 
Mathematical models of superconductivity, 16:19195 (R;US) 
SUPERCONDUCTORS 

See also TYPE-il SUPERCONDUCTORS 

Application of positron annihilation technique for high- 
temperature superconductor diagnostics, 16:18112 (IA;SU;In 
Russian) 

Automated device for high-temperature superconducting mate- 
rial testing, 16:18109 (IA;SU;In Russian) 

Characterizations of F-superconductors and selected F- 
compounds, amorphous carbon and (VO)2P207 by 'F, 19C, 
1H and 31P NMR and a new probe for multiple pulse, MAS 
and DAS NMR, 16:18114 (R;US) 

Determination of superconducting state parameters in high- 
temperature superconductors by microwave power absorption 
in weak magnetic fields, 16:19200 (IA;SU;in Russian) 

Device for contactless diagnostics of high-temperature super- 
conductors, 16:18107 (IA;SU;In Russian) 

High-sensitive device for high-temperature superconducting ma- 
terials diagnostics by shift of self-excited oscillation frequency 
of a generator with a tunnel diode, 16:18111 (IA;SU;in Russian) 

Magnetic relaxation, flux pinning and critical currents in super- 
conductors, 16:19201 (R;US) 

Measuring converter for detecting nonlinearity of functional 
characteristics of two-terminal networks, 16:18110 (IA;SU;In 
Russian) 

Radiation effects on critical current density in Bag¥Cu307 su- 
perconductor, 16:17592 (IA;JP) 

Study of high Te superconductors with negative muons, 
16:17593 (IA;JP) 

SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERCRITICAL STATE 

Preliminary experiments for making silica aerogel, 16:16541 

(IA;JP;in Japanese) 
SUPERFUND 

Guidance for federal facilities on release notification require- 

ments under CERCLA and SARA Title 3, 16:16268 (R;US) 
SUPERGRAVITY 
Extended (N=4) supergravity as a result of reduction from 10- 
dimensional space, 16:19211 (R;SU) 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERHETERODYNE RECEIVERS 
See HETERODYNE RECEIVERS 
SUPERNOVAE 

Preliminary estimates of core-collapse supernova rates from the 
Berkeley Automated Supernova Search, 16:18947 (R;US) 

Weak interactions and presupernova evolution, 16:18950 (R;US) 





SUPERSYMMETRY 

A super-covariant derivative expansion of the effective action, 
16:19050 (R;FR) 

Dynamical triangulated fermionic surfaces, 16:19062 (R;DK) 

Geometric superfield approach to superconformal mechanics, 
16:19046 (R;SU) 

Non-harmonic gauge coupling constants in supersymmetry and 
superstring theory, 16:19063 (R;US) 

Supersymmetry breaking from superstrings and the gauge hier- 
archy, 16:19051 (R;US) 

Supersymmetry breaking in string models and a source of hier- 
archy, 16:19049 (R;FR) 

SUPERVOLTAGE RADIOTHERAPY 

See RADIOTHERAPY 

SUPPORTS 

Computational and experimental testing and assurance of 
earthquake resistance of technological equipment of existing 
nuclear power plants, 16:16982 (IA;CS;In Russian) 

SURFACE CONTAMINATION MONITORS 

Development of microprocessor-based hand and foot contami- 

nation monitor, 16:18351 (R;KR;in Korean) 
SURFACE FINISHING 

Eftect of surface treatment of steam generator heat transfer tubes 
and of the primary circuit chemical regime on the transport and 
activation of corrosion products, 16:16678 (IA;CS;in Czech) 

SURFACE MINING 
The peats of Costa Rica: Volume 3, End-use assessment, 
16:16107 (R;US) 
SURFACE WATERS 
See also ESTUARIES 
LAKES 
PONDS 
STREAMS 
WATER RESERVOIRS 

Characterization of contamination along the upper reaches of 
the east fork of Tributary 8 at Burial Ground C in Bear Creek 
Valley, 16:18583 (R;US) 

Environmental report for calendar year 1989, 16:18528 (R;US) 

Nutrients, pesticides, surfactants, and trace metals in ground 
water from the Howe and Mud Lake areas upgradient from 
the Idaho National Engineering Laboratory, Idaho, 16:18546 
(R;US) 

Surface Water Interim Measures/Interim Remedial Action 
Plan/Environmental Assessment and Decision Document for 
South Walnut Creek Basin (Operable Unit No. 2): Public 
Comment Responsiveness Summary: Final report, 16:16391 
(R;US) 

Water quality in the vicinity of Fenton Hill, 1987 and 1988: 
Progress report, 16:18565 (R;US) 

SURFACE-ACTIVE AGENTS 

See SURFACTANTS 


SURFACES 

Interaction of slow highly-charged ions with a metal surface, 
16:19194 (R;US) 

Morphological studies of lithium fluoride surfaces, 16:17666 
(R;US) 

Surface finishing procedures used in the construction of the 
Temelin nuclear power plant, 16:16735 (IA:;CS;ln Czech) 

Trace surface analysis using ion and photon desorption with 
resonance ionization detection, 16:19176 (R;US) 

Unifying the controlling mechanisms for the critical heat flux and 
quenching: The ability of liquid to contact the hot surface, 
16:18049 (R;US) 

SURFACTANTS 

Interactions of structurally modified surfactants with reservoir 
minerals: Calorimetric, spectroscopic and electrokinetic 
study: Final report, 16:16118 (R;US) 

Nutrients, pesticides, surfactants, and trace metals in ground 
water from the Howe and Mud Lake areas upgradient from 
the Idaho National Engineering Laboratory, Idaho, 16:18546 
(R;US) 

Radiotracer technique to predict irritation potential of soap, 
16:17841 (R;PH) 


SYNCHROTRON RADIATION 


The effect of alkaline additives on the performance of surfactant 

systems designed to recover light oils, 16:16124 (R;US) 
SURPLUS NUCLEAR FACILITIES 

Determination of the probability for radioactive materials on 
properties in Monticello, Utah: Waste management research 
and development programs, 16:16403 (R;US) 

SURRY POWER STATION UNIT-1 

See SURRY-1 REACTOR 

SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR 

Status of the surry low power and shutdown PRA, 16:17059 

(RA;US) 
SURRY-2 REACTOR 

Status of the surry low power and shutdown PRA, 16:17059 

(RA;US) 
SURRY-3 REACTOR 

Status of the surry low power and shutdown PRA, 16:17059 

(RA;US) 
SURRY-4 REACTOR 

Status of the surry low power and shutdown PRA, 16:17059 
(RA;US) 

SURVEILLANCE (RADIOACTIVITY) 

See RADIATION MONITORING 

SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEYS 

Role of citizens in resduction and recyling of waste, 16:17353 

(IA;JP;In Japanese) 
SUSPENSIONS 
Application of ultrafiltration membrance to raw sewage process- 
ing, 16:18540 (IA;JP;in Japanese) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWAMPS 
Separation of water bloom from closed waster system, 
16:18537 (IA;JP;in Japanese) 
SWEAT GLANDS 
See SKIN 
SWEDEN 

Nuclear waste management: A comparative analysis of six 
counties, 16:16313 (R;US) 

Reprocessing in Sweden: History and perspective, 16:16187 
(R;SE) 

SSI FS 1989: 1 Ordinance of the state institute for radiation pro- 
tection on maximum dose limits for exposure to radiation, 
16:16422 (1;SE;In Swedish) 

Swedish development of indistrial catalysts, 16:17939 (RA;SE) 

Swedish waste management. A future scenario, 16:17228 
(R:SE;In Swedish) 

SWIRL FLOW 

See VORTEX FLOW 
SWITCHES 

See also PLASMA SWITCHES 

SEMICONDUCTOR SWITCHES 

Dielectric liquid pulsed-power switch, 16:18125 (PA;US) 

Neutron activated switch, 16:16404 (PA;US) 
SWITZERLAND 

100 kW solar current for the mains - from the highway!: Brief 
documentation, 16:16530 (R;CH;in German) 

Agreement on exchange of information on nuclear installations, 
16:16417 (I;IT;In Italian) 

SYMBOLIC LOGIC 
See MATHEMATICAL LOGIC 
SYMMETRY BREAKING 

A super-covariant derivative expansion of the effective action, 
16:19050 (R;FR) 

Supersymmetry breaking in string models and a source of hier- 
archy, 16:19049 (R;FR) 

The issue of supersymmetry breaking in strings, 16:19048 (R;FR) 

SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
Accelerators for condensed matter research, 16:18155 (IA;JP) 
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SYNCHROTRON RADIATION 


Materials science and technology by synchrotron radiation, 
16:18273 (IA;JP) 
Synchrotron radiation x-ray lithography, 16:18179 (IA;JP) 
SYNCHROTRON RADIATION SOURCES 
See also KEK PHOTON FACTORY 
SPRING-8 STORAGE RING 
A compact SR light source for x-ray lithography AURORA’, 
16:18159 (IA;JP) 
Alarm handler for the advanced photon source control system, 
16:18200 (R;US) 
Development and application of General Purpose Data Acquisi- 
tion Shell (GPDAS) at advanced photon source, 16:18207 
(R;US) 
VO subnets for the APS control system, 16:18202 (R;US) 
The APS transfer line from linac to injector synchrotron, 
16:18197 (R;US) 
SYNCHROTRONS 
See also BROOKHAVEN AGS 
FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
IPNS-| SYNCHROTRON 
KEK SYNCHROTRON 
The projects of heavy ion accelerators, 16:18272 (IA;JP) 
SYNCRUDE 
See SYNTHETIC PETROLEUM 


SYNTHESIS GAS 


Biological production of ethanol from coal: Task 2 report, Cul- . 


ture manipulation to reduce acetate production and maximize 
the ethanol production rate, 16:16048 (R;US) 

Novel reactor configuration for synthesis gas conversion to alco- 
hols: Quarterly report, October 1, 1990—December 31, 1990, 
16:16487 (R;US) 

Research into the conditioning of synthesis gases through the 
formation of gas hydrates, 16:16057 (R;DE;in German) 

SYNTHETIC CRUDE OIL 
See SYNTHETIC PETROLEUM 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
SYNTHETIC PETROLEUM 

Model heteroatom removal reactions on molybdenum surfaces, 

16:17852 (RA;US) 
SYNTHETIC PETROLEUM 

National Institute for Petroleum and Energy Research quarterly 
technical report for October 1—-December 31, 1990: Volume 1, 
Fuels research, 16:16140 (R;US) 


t 


T CODES 
Results of the COVE2a benchmarking calculations run with 
TRACRSD, 16:18935 (R;US) 
TOPAZ2D validation status report for December 1990, 16:19390 
(R;US) 
T MATRIX 
See S MATRIX 
TAILINGS 
Fine coal flotation of plant waste: An in-plant comparison — 
columns vs. sub-a cell: Technical report, September 1— 
November 30, 1990, 16:16080 (R;US) 
Recovery of coal fines from preparation plant effluents: Technical 
report, September 1—November 30, 1990, 16:16081 (R;US) 
Recovery of fine coal from waste streams using advanced 
column flotation: Technical report, September 1, 1990— 
November 30, 1990, 16:16078 (R;US) 
TANDEM ELECTROSTATIC ACCELERATORS 
See also JAERI] TANDEM ACCELERATOR 
Application of accelerator mass spectrometry at the tandem fa- 
cility of university of Tokyo: Measurements of neutron- and 
photon-induced reaction cross sections, 16:18234 (IA;JP) 
TANK FARMS 
See STORAGE FACILITIES 
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TANKS 

Dynamic analysis of a postulated hydrogen burn in a waste stor- 
age tank, 16:16367 (R;US) 

Erosion corrosion of tanks during solid waste retrieval, 16:16320 
(R;US) 

Hanford high-activity waste tank safety issues, 16:16368 (R;US) 

Implementation plan for the Defense Nuclear Facilities Safety 
Board, Recommendation 90-7, 16:16407 (R;US) 

Performance assesment of double-shell tank waste at Hanford, 
16:16322 (R;US) 

Release Investigation Report for Underground Storage Tank 
2305-U at Building 9998, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, 16:18531 (R;US) 

Sloshing response in a tank containing two liquids, 16:16177 
(R;US) 

Study on a temperature selective heat storage tank. Part 2.: 
Flow resistance through damper and temperature selectivity, 
16:17147 (IA;JP;In Japanese) 

Tank farm surveillance and waste status report for December 
1990, 16:16361 (R;US) 

TANTALUM 

Low-temperature heat capacity of high purity elements of the 2- 
5 groups of the Periodic system, 16:17503 (IA;SU;In Russian) 

Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA;US) 

The oxidation of TaBe;. and NbBe,2 coatings on niobium, 
16:17549 (R;US) 

TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARGETS 
See also AMERICIUM 241 TARGET 
AMERICIUM 243 TARGET 
BROMINE 79 TARGET 
CARBON 12 TARGET 
CHROMIUM 50 TARGET 
COBALT 59 TARGET 
CURIUM 243 TARGET 
CURIUM 244 TARGET 
CURIUM 245 TARGET 
ELECTRON BEAM TARGETS 
GOLD 197 TARGET 
HELIUM 3 TARGET 
HYDROGEN 1 TARGET 
IRON 56 TARGET 
LASER TARGETS 
LITHIUM 6 TARGET 
LITHIUM 7 TARGET 
NEODYMIUM 143 TARGET 
NEODYMIUM 145 TARGET 
NEPTUNIUM 237 TARGET 
NICKEL 58 TARGET 
NICKEL 64 TARGET 
NITROGEN 14 TARGET 
PLUTONIUM 239 TARGET 
TIN 112 TARGET 
URANIUM 238 TARGET 
XENON 131 TARGET 
ZINC 68 TARGET 
Seismic analysis of fuel and target assemblies at a production 
reactor, 16:16962 (R;US) 

TAU LEPTONS 

See TAU PARTICLES 
TAU PARTICLES 

Observation of the decay tau->rhowme,, 16:18998 (R;DE) 
TAUONS 

See TAU PARTICLES 
TEA 

See BEVERAGES 
TECHNETIUM 99 

Contributions to the coordination chemistry of technetium. Syn- 
thesis and structure analysis of new complex types and their 





testing in selected complex catalytic reactions, 16:17995 
(R;DE;In German) 

Radiation safety issues related to radiolabeled antibodies, 
16:18838 (R;US) 

Studies on the preparation of labelled compounds for + scintig- 
raphy use, 16:18806 (R;KR;In Korean) 

Tomographic study of cerebral blood flow with HMPAO 99 m Tc: 
methodological specifications, 16:18840 (RA;FR;In French) 


TECHNETIUM COMPLEXES 
Contributions to the coordination chemistry of technetium. Syn- 
thesis and structure analysis of new complex types and their 
testing in selected complex catalytic reactions, 16:17995 
(R;DE;In German) 


TECHNICAL WRITING 
CTD Writing and Editing Standards, 16:19347 (R;US) 


TECHNOLOGY TRANSFER 
Technology teamwork: The role of the national laboratories in 
implementing US Technology Policy, 16:17199 (R;US) 


TELEVISION 
Video conferencing pilot project, 16:18145 (R;US) 


TELLURIDES 
See also CADMIUM TELLURIDES 
COPPER TELLURIDES 
LEAD TELLURIDES 
MERCURY TELLURIDES 
SILVER TELLURIDES 
URANIUM TELLURIDES 
On the crystal structures of USe2, UTe2, ThOTe, and EroSes - a 
contribution to the crystal chemistry of rare earth and actinide 
chalcogenides, 16:17870 (|;DE;in German) 


TELLURIUM COMPOUNDS 
See also TELLURIDES 
Thermodynamics of alkyl and vinyl compounds of selenium and 
tellurium, 16:17918 (IA;SU;in Russian) 


TEMELIN-1 REACTOR 

Checking the geometrical parameters of buildings and struc- 
tures by using a digital model, 16:16731 (IA;CS;In Czech) 

Conference on the construction of the Temelin nuclear power 
plant, 16:16734 (IA;CS;in Czech) 

Experience of TZUS from the construction of the Temelin nu- 
clear power plant, 16:16737 (IA;CS;in Czech) 

Investor's experience with keeping fixed costs during the con- 
struction of the Temelin nuclear power plant, 16:16834 
(IA;CS;In Czech) 

Long-term concepts and measures concerning reinforcing activ- 
ities at the Temelin nuclear power plant, 16:16738 (IA;CS;In 
Czech) 

Preparation and construction of the Temelin nuclear power plant 
from the point of view of the Vodni Stavby corporation, the 
building part subcontractor, 16:16725 (IA;CS;in Czech) 

Problems of massive reinforced concrete structures in the con- 
struction of the Temelin nuclear power plant, 16:16730 
(IA;CS;in Czech) 

Production, transport and laying of concrete mix during the con- 
struction of the Temelin nuclear power plant, 16:16729 
(IA;CS;In Czech) 

Quality control and assurance in the building part during the 
construction of the Temelin nuclear power plant, 16:16736 
(IA;CS;In Czech) 

Role of the building research and development in the construc- 
tion of the power unit and nuclear power pliant, 16:16726 
(IA;CS;in Czech) 

Special equipment of the controlled area of the building part of 
main production units 1 and 2 of the Temelin nuclear power 
plant, 16:16728 (IA;CS;In Czech) 

The building part of main production units of the Temelin nuclear 
power plant: Conference proceedings, 16:16724 (I;CS;In 
Czech) 

The main WWER 1000 MW production unit of the Temelin nu- 
clear power plant, 16:16727 (IA;CS;In Czech) 


TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 


TFTR REACTORS 


TEMPERATURE DISTRIBUTION 

Analysis of a natural gas fired ceramic burner: Theoretical 

study. Part 2, 16:18084 (IA;DK) 
TEMPERATURE MEASUREMENT 
Temperature stratification in test heat storage facility, 16:17150 
(R;DK;in Danish) 
TENDONS (STRUCTURAL) 
See CABLES 
TENSILE PROPERTIES 

See also ELASTICITY 

Lifetime of heat transfer tube joints in steam generators, 
16:16690 (IA;CS;in Czech) 

TENSILE STRENGTH 
See TENSILE PROPERTIES 
TENSOR MESONS 
See also F2-1720 MESONS 
fo(S*): molecule or quark state?, 16:19044 (R;GB) 
TERBIUM ALLOYS 
Magnetic structures: neutron diffraction studies, 16:17448 (R;FR) 
TERRESTRIAL ECOSYSTEMS 

See also SWAMPS 

Environmental Research Program report, 
16:18470 (R;US) 

Pacific Northwest Laboratory annual report for 1990 to the DOE 
Office of Energy Research: Part 2, Environmental Sciences, 
16:18527 (R;US) 

Simulation of landscape disturbances and the effect of climatic 
change: Progress report, July 15, 1990—July 14, 1991, 
16:18453 (R;US) 

TERTIARY RECOVERY 

See ENHANCED RECOVERY 
TERYLENE 

See DACRON 
TEST FACILITIES 

Development of flow test technology for PWR fuel assembly, 
16:18022 (R;KR;in Korean) 

The construction of solid waste form test facility, 16:16280 
(R;KR;In Korean) 

Thermal gradient effects on the oxidation of Zircaloy fuel 
cladding, 16:17509 (RA;XA) 

TEST FAST BREEDER REACTOR KALPAKKAM 

See KALPAKKAM LMFBR REACTOR 

TEST REACTORS 
See also ATR REACTOR 
HFIR REACTOR 
KALPAKKAM LMFBR REACTOR 
LOFT REACTOR 
RAPSODIE REACTOR 

Assessment of TRAC-PF1/MOD3 Mark-22 assembly model! us- 
ing SRL “A” tank single-assembly flow experiments, 16:16997 
(R;US) 

TEST WELLS 

See EXPLORATORY WELLS 
TESTING (MATERIALS) 

See MATERIALS TESTING 
TETRACHLOROMETHANE 

See CARBON TETRACHLORIDE 
TEVATRON 

See FERMILAB TEVATRON 
TEXAS 

Characterization of oil and gas reservoir heterogeneity: Seventh 
quarterly report, October 1—-December 31, 1990, 16:16108 
(R;US) 

TEXT EDITORS 

kxp and kxpl: A busy man’s LaTeX: Part 1, An overview, 

16:19341 (R;US) 
TEXTILES 
Compaction and permeability of simulated waste, 16:16339 
(R;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
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TFTR TOKAMAK 


TFTR TOKAMAK 

Visible charge exchange recombination spectroscopy on TFTR, 

16:19269 (R;US) 
THALLIUM ALLOYS 

Ni-Nb system amorphous alloys stability under alpha-particles 
irradiation using charged-particle accelerators, 16:17469 
(R;SU;In Russian) 

THALLIUM COMPOUNDS 

See also THALLIUM OXIDES 

Application of the flame photometry method to investigation of 
the composition of HTSC-materials on the basis of alkaline 
earth, rare earth, or heavy metal cuprates, 16:17787 
(IA;SU;In Russian) 

Manifestation of nondirectional d-bond and electron shell col- 
lapse in the spectra of thallium- and bismuth-containing 
media, 16:17898 (IA;SU;In Russian) 

Metastable states and properties of Bi- and Tl-ceramics, 
16:17630 (IA;SU;In Russian) 

THALLIUM OXIDES 

Analysis of Tl-containing high-temperature superconductors for 
base elements, 16:17784 (IA;SU;In Russian) 

Current-voltage characteristics of HTSC. Model of supercon- 
ducting glass, 16:17656 (IA;SU;In Russian) 

Determination of base components in high-temperature super- 
conductors of small mass by the method of atomic emission 
spectral analysis, 16:17786 (IA;SU;In Russian) 

Determination of nonstoichiometric oxygen in high-temperature 
superconductors and other complex metal oxides, 16:17760 
(IA;SU;In Russian) 

Diagnostics of phases forming in the Tl-Ca-Ba-Cu-O system, 
16:17636 (IA;SU;In Russian) 

Effect of the treatment of HTSC-ceramics on the intensity and 
shape of X-ray photoelectron lines from the levels with a 
short-lived final state, 16:17889 (IA;SU;in Russian) 

Preparation technology and diagnostics of phases in HTSC- 
ceramics on the basis of thallium, 16:17599 (IA;SU;In Russian) 

Study of impurity composition of HTSC-materials on the basis of 
complex oxides Y-Ba-Cu-O, Tm-Ba-Cu-O and Tl-Ca-Ba-Cu- 
O, 16:17763 (IA;SU;in Russian) 

Surface diagnostics of Tl-containing HTSC-ceramics by the 
XPES and XAES methods, 16:17797 (IA;SU;In Russian) 

Thallium losses during preparation of high-temperature super- 
conducting ceramics, 16:17873 (IA;SU;in Russian) 

THE GEYSERS 

See GEYSERS GEOTHERMAL FIELD 
THERAPEUTIC AGENTS ~ 

See DRUGS 
THERMAL BATTERIES 

Characterization of electrolyte-binder mixes for use in thermal 
batteries, 16:17158 (R;US) 

THERMAL COMFORT 

Simulation of room thermal environment and energy use of resi- 
dential buildings with solar space heating, 16:16544 (IA;JP;in 
Japanese) 

THERMAL CONDUCTIVITY 

Temperature dependence of the thermal conductivity of carbon- 

carbon composites, 16:17677 (R;US) 
THERMAL CRACKING 

Decomposition of organic halogen compounds at high tempera- 
ture, 16:17313 (IA;JP;in Japanese) 

Study on gas retention time in secondary thermal decomposition 
furnace, 16:17314 (IA;JP;In Japanese) 

THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL ENERGY STORAGE EQUIPMENT 

Baltimore Aircoil Company (BAC) ice storage test report, 
16:17152 (R;US) 

Hydrologic characterization of the unconfined aquifer at the 
General Motors Harrison Division Plant, Tuscaloosa, Al- 
abama, 16:17154 (R;US) 

THERMAL INSULATION 

Basic research on upper insulator of non-salt solar ponds, 

16:16548 (IA;JP;in Japanese) 


Preliminary experiments for making silica aerogel, 16:16541 
(IA;JP;In Japanese) 
THERMAL NEUTRONS 
The way of discovery of small angle scattering of polarized ther- 
mal neutrons: Theoretical establishment, 16:19135 (R;SU;In 
Russian) 
Way of discovery of small angle scattering of polarized thermal 
neutrons. Experiment simulation, 16:19136 (R;SU;in Russian) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
Dust emissions of small-sized peat and wood firing heating 
plants, 16:16083 (R;Fl;In Finnish) 
THERMAL STORAGE 
See HEAT STORAGE 


THERMAL STRESSES 
A thermomechanical far-field model of Yucca Mountain: Yucca 
Mountain Site Characterization Project, 16:16329 (R;US) 
THERMOCHEMICAL PROCESSES 
See also COMBUSTION 
PYROLYSIS 

Thermal treatment technology study and data base for Depart- 

ment of Energy mixed waste, 16:16284 (R;US) 
THERMOCOUPLES 

Sheathed thermocouples for continuous molten steel tempera- 
ture measurement during the ladie treatment process: Final 
report, 16:17322 (R;US) 

THERMODYNAMICS 

Calculation analysis of non-steady-state thermodynamic pro- 
cesses on the secondary side of horizontal steam generators 
for WWER nuclear power plants, 16:16671 (IA;CS;in Czech) 

Study for thermal mixing of coolant in core bottom structure of 
HTTR, 2: Without mixing promoter, 16:16944 (R;JP;In Japan- 
ese) 

THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERSION 
Procedures used in the calibration of AC calibrators, 16:18398 
(R;US) 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 

Cascade control of vacuum hot presses, 16:17233 (R;US) 

Space solar generation system with alkali metal thermoelectric 
converter, 16:16531 (IA;JP;in Japanese) 

[Design, fabricate, and provide engineering support for radioso- 
tope thermoelectric generators for NASA’S CRHF AND 
CASSINI missions]: Semi-annual technical progress report, 
11 January—31 March 1991, 16:17232 (R;US) 

THERMOLUMINESCENCE 
Thermoluminescence kinetics of pyrite (FeS2), 16:17674 (R;US) 
THERMOLUMINESCENT DOSEMETERS 

Automated dosimetry system for research and dose measure- 
ment of thermoluminescent detectors, 16:18332 (R;SU;In 
Russian) 

NRC TLD Direct Radiation Monitoring Network: Progress report, 
October—December 1990: Volume 10, No. 4, 16:16998 (R;US) 

Participation of the Australian Radiation Laboratory in interna- 
tional intercomparisons of the measurement of external 
environmental radiation using thermoluminiscence doseme- 
ters, 16:19163 (R;AU) 

THERMONUCLEAR FUELS 

In-situ observations of fuel particles in fusion reactor materials, 

16:19285 (IA;JP) 
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THERMONUCLEAR IGNITION 

Progress on ignition physics for ICF and plans for a Nova up- 
grade to demonstrate ignition and propagating burn by the 
year 2000, 16:19321 (R;US) 

THERMONUCLEAR REACTIONS 

See also MUON-CATALYZED FUSION 

A review of the ’cold nuclear fusion’ phenomenon, 16:19290 
(IA;AU) 

A search for electrochemically induced cold nuclear fusion, 
16:19289 (IA;AU) 

Once more about cold nuclear fusion, 16:19296 (R:SU) 

The comments of the 'cold’ nuclear fusion, 16:19297 (R;SU;In 
Russian) 

THERMONUCLEAR REACTOR MATERIALS 

Adapting an x-ray/debris shield to the cascade ICF power plant: 
Neutronics issues, 16:19308 (R;US) 

Influence of 20 MeV hydrogen and helium ion irradiation on 
structure and properties of structural materials and semicon- 
ductors, 16:17502 (IA;SU;In Russian) 

The effects of neutron irradiation on the structure of carbon- 
carbon composites, 16:19272 (R;US) 

THERMONUCLEAR REACTORS 
See also ION BEAM FUSION REACTORS 
PULSED FUSION REACTORS 

Fusion development and technology: Technical progress report, 
16:19275 (R;US) 

Fusion reactor development using high power particle beams, 
16:19283 (IA;JP) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 

THERMOPILES 
See THERMOCOUPLES 
THETA-1640 RESONANCES 
See F2-1720 MESONS 
THIN FILMS 
Transport processes and interfacial phenomena in an evaporat- 
ing meniscus, 16:18042 (R;US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOALCOHOLS 
See THIOLS 
THIOBACILLUS FERROXIDANS 

Electrochemistry of Thiobacillus ferooxidans reactions with 
pyrite: Technical progress report, December 1990—March 
1991, 16:16046 (R;US) 

Molecular biological enhancement of coal biodesulfurization: 
Seventh quarterly technical progress report, 16:18605 (R;US) 

THIOCYANATES 
Determination of sulfur anions in spent oil shale leachates by 
ion chromatography, 16:16150 (R;US) 
THIOCYANIDES 
See THIOCYANATES 
THIOETHERS 
See SULFIDES 
THIOLS 

See also MEA 

Surface chemistry of electrocatalysts: Annual report, July 1986—- 
November 1987, 16:17942 (R;US) 

THIONATES 
Determination of sulfur anions in spent oil shale leachates by 
ion chromatography, 16:16150 (R;US) 
THIOPHENES 
See POLYCYCLIC SULFUR HETEROCYCLES 
THIOPHENOLS 

Surface chemistry of electrocatalysts: Annual report, July 1986- 
November 1987, 16:17942 (R;US) 

Surface chemistry of electrocatalysts: Final report, [July 1986— 
August 1990], 16:17943 (R;US) 

THIOSULFATES 

Determination of sulfur anions in spent oil shale leachates by 

ion chromatography, 16:16150 (R;US) 
THORACIC DUCT 
See LYMPH VESSELS 


TIN OXIDES 


THOREX PROCESS 

Improvements in thorium uranium separation in the Acid-Thorex 

process, 16:16182 (R;US) 
THORIUM 

Applications of neutron activation analysis to the determination 
of trace elements in geological samples, 16:17814 (RA;SU) 

Thorium determination in ores by spectrophotometry with arse- 
nazo Ill after the columns extraction contained TBP, 16:17717 
(IA;BR;In Portuguese) 

Uranium and thorium determination in ores and rocks by fission 
traces, 16:18519 (IA;BR;iIn Portuguese) 

THORIUM 230 
Near-field transport of radioactive chains, 16:16296 (R;US) 
THORIUM COMPLEXES 

Supported organometallic complexes: Surface chemistry, spec- 
troscopy, and catalysis: Annual technical report for April 1, 
1991, 16:17857 (R;US) 

THORIUM OXIDES 

On the crystal structures of USe2, UTe2, ThOTe, and EroSes - a 
contribution to the crystal chemistry of rare earth and actinide 
chalcogenides, 16:17870 (1;DE;in German) 

THREE MILE ISLAND-2 REACTOR 

MELCOR analysis of the TMI-2 accident, 16:17013 (RA;US) 

Review of experimental results on LWR core melt progression, 
16:17003 (RA;US) 

TMI-2 Vessel Investigation Project (VIP) Metallurgical Program, 
16:16958 (R;US) 

TMI-2 Vessel Investigation Project Metallurgical Program, 
16:17079 (RA;US) 

THULIUM OXIDES 

Electron irradiation effect on superconducting parameters of 
YBazCu307_; - material with partial substitution of Tm and 
Nd for Y, 16:17661 (IA;SU;In Russian) 

Kinetic phenomena in high-temperature superconducting 
ceramics Y;_,1Tm,BapCu307_5, Yo.9Ndo,;BapCu307_-,, 
16:17657 (IA;SU;In Russian) 

Study of impurity composition of HTSC-materials on the basis of 
complex oxides Y-Ba-Cu-O, Tm-Ba-Cu-O and Tl-Ca-Ba-Cu- 
O, 16:17763 (IA;SU;In Russian) 

THYMUS 

Effect of x-radiation and neutrons on thymus endocrine function 
in the experiment and in case of radiation treatment of onco- 
logic patients, 16:18882 (IA;SU;In Russian) 

Radiodiagnosis of thymomegaly in chikiren of the first life year, 
16:18637 (IA;SU;In Russian) 

THYRATRONS 

Nonequilibrium simulation of the commutation phase in a back- 

lit thyratron, 16:18142 (R;US) 
THYROID 

Evaluation of thyroid radioactivity measurement data from Han- 

ford workers, 1944-1946, 16:18904 (R;US) 
TIGHT SANDS 
See SANDSTONES 


TIME-OF-FLIGHT SPECTROMETERS 
A set-up for the investigation of the intermediate energy proton- 
nucleus interactions, 16:18325 (R;SU;in Russian) 
TIME-TO-AMPLITUDE CONVERTERS 
Time-to-digital converter with sliding scale for the large gap drift 
chambers, 16:18330 (R;SU;in Russian) 
TIN 
Study of ion beam mixing in Sn-Al system by Rutherford 
backscattering method, 16:17501 (IA;SU;in Russian) 
TIN 112 TARGET 
Gamma-muttiplicity measuring during investigation of the hard 
gamma-radiation emission in the heavy ion reactions, 
16:19072 (R;SU;In Russian) 
TIN ADDITIONS 
Corrosion behaviour of Zr-Nb-Sn-Fe alloy, 16:17518 (RA;XA) 
TIN OXIDES 


A study on the development of high T. superconducting materi- 
als, 16:17662 (R:KR;In Korean) 
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TIN SULFIDES 


TIN SULFIDES 

Preparation methods and parameters for the optimization of su- 
perconducting and mechanical properties of Chevrel phase 
wires, 16:17692 (R;DE;In German) 

TISSUE-EQUIVALENT MATERIALS 

Determination of w-value for particle beams in several gases, 

16:18820 (RA;JP;in Japanese) 
TISSUES 

Biological effects of electromagnetic fields, 16:18926 (R;US) 

Radiobiological aspects of primary irradiation of pathological 
changed tissue in nuclear diagnosis, 16:18623 (IA;SU;In Rus- 
sian) 

Radionuclide diagnosis of violations of regianal lumph flow in 
case delayed radiation injuries of soft tissues, 16:18769 
(IA;SU;In Russian) 

TITANATES 

See also STRONTIUM TITANATES 

Defect structure of semiconducting and insulating epitaxial ox- 
ides, May 1, 1990—April 30, 1991, 16:17590 (R;US) 

Energetics, bonding mechanism and electronic structure of 


metal/ceramic interfaces: Progress report, February 1, 1988— - 


March 31, 1991, 16:17467 (R;US) 
TITANIUM 

A method of measuring a molten metal liquid pool volume, 
16:18397 (PA;US) 

Reactive metal brazing of aluminum nitride, 16:17556 (R;US) 

Study of electron beam treatment effect titanium-silicon type 
contact by the method of Rutherford backscattering of helium 
ions, 16:17494 (IA;SU;In Russian) 

Thermogravimetric experiments with titanium, 16:16195 (R;US) 

TITANIUM ALLOYS 
See also ALLOY-NI73CR15FE7TI3 
TITANIUM BASE ALLOYS 

Environmental embrittlement of ordered intermetallic alloys at 
room temperature in moist atmospheres, 16:17463 (R;US) 

Strain enhanced microstructural evolution, 16:17562 (R;US) 

TITANIUM BASE ALLOYS 
See also ALLOY-TI89AL6MO3 
ALLOY-TI99 

Studies on the causes of failures in titanium tube condensers of 
nuclear power plants, 16:16857 (R;KR;In Korean) 

[High-temperature ordered intermetallic alloys]: Foreign trip re- 
port, February 25—March 26, 1991, 16:17544 (R;US) 

TITANIUM CARBIDES 
Gradient materials research in Japan: 
16:17591 (R;US) 
TITANIUM COMPOUNDS 
See also TITANATES 
TITANIUM CARBIDES 
TITANIUM HYDRIDES 
TITANIUM NITRIDES 
Novel metal ion surface modification technique, 16:17538 (R;US) 
Thermogravimetric experiments with titanium, 16:16195 (R;US) 
TITANIUM HYDRIDES 
Thermogravimetric experiments with titanium, 16:16195 (R;US) 
TITANIUM NITRIDES 

Application of neutron activation analysis in control of impurity 
content in materials of nitride ceramics, 16:17822 (RA;SU;In 
Russian) 

Radiation-induced changes in structure and properties under 
boron implantation in R6M5 steel and TiN coatings, 16:17488 
(IA;SU;In Russian) 

TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TOKAMAK DEVICES 
See also HT-6B TOKAMAK 
ITER TOKAMAK 
TOKAPOLE DEVICES 
TORE SUPRA TOKAMAK 
Ballooning Instability 

Alpha particle effects on MHD ballooning: Final report, June 1, 

1989—May 31, 1990, 16:19239 (R;US) 


Foreign trip report, 
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Computer Architecture 
IFS Numerical Laboratory Tokamak, 16:19276 (R;US) 
Control Systems 

Development of plasma current waveform adjusting system ZLJ 

for tokamak device HL-1, 16:19234 (R;CN;In Chinese) 
H-Mode Plasma Confinement 

U.S.-Japan workshop on comparison of theoretical and experi- 

mental transport in toroidal systems, 16:19264 (R;JP) 
Icr Heating 

Non-geometrical optics study of wave propagation: Annual 
progress report, January 1988—January 1989, 16:19237 
(R;US) 

Non-geometrical optics study of wave propagation: Annual 
progress report, January 1989-January 1990, 16:19238 
(R;US) 

Magnetic Confinement 

U.S.-Japan workshop on comparison of theoretical and experi- 

mental transport in toroidal systems, 16:19264 (R;JP) 
Magnetic Islands 
Statistical properties of intrinsic topological noise in tokamaks, 
16:19244 (R;US) 
Magnetohydrodynamics 
A review of alpha particle physics in tokamaks, 16:19230 (R;GB) 
Meetings 

U.S.-Japan workshop on comparison of theoretical and experi- 

mental transport in toroidal systems, 16:19264 (R;JP) 
Mhd Equilibrium 

An analytic solution of high 6 equilibrium in a large aspect ratio 

tokamak, 16:19268 (R;US) 
Piasma Diagnostics 

Method of measuring the dc electric field and other tokamak pa- 

rameters, 16:19267 (PA;US) 
Plasma Heating 
Comparison of dimensionally similar discharges with similar 
heat deposition discharges, 16:19246 (R;US) 
Plasma instability 
A review of alpha particle physics in tokamaks, 16:19230 (R;GB) 
Plasma Microinstabilities 

Unified plasma fluid/kinetic equations for tokamak microinstabil- 

ity and turbulence studies, 16:19271 (R;US) 
Research Programs 

US/Japan workshop on tokamak fusion power reactor studies, 

16:19279 (R;US) 
Scaling Laws 

Comparison of dimensionally similar discharges with similar 

heat deposition discharges, 16:19246 (R;US) 
Transport Theory 

Transport studies for ignition experiments, 16:19261 (R;CH) 

U.S.-Japan workshop on comparison of theoretical and experi- 
mental transport in toroidal systems, 16:19264 (R;JP) 

Turbulent Flow 
Unified plasma fluid/kinetic equations for tokamak microinstabil- 
ity and turbulence studies, 16:19271 (R;US) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOKAPOLE DEVICES 

Magnetic fluctuation measurements in the Tokapole Il tokamak, 

16:19273 (R;US) 
TOKYO INS CYCLOTRON 

Easy-handling spectrum-management on-line system MMCU 
for the u-VAX based data acquisition system in the SF cy- 
clotron facility, 16:18241 (R;JP;in Japanese) 

TOLUENE 

Determination of on-stream destruction removal efficiency using 
Fourier transform infrared spectroscopy, 16:17704 (R;US) 

Equilibrium and volumetric data and model development of coal 
fluids: [Progress] report, October 1, 1990—January 15, 1991, 
16:16070 (R;US) 

Field and laboratory evaluation of the use of nitrate to remove 
BTX from a fuel spill, 16:18509 (RA;US) 

In situ reclamation of spills from underground storage tanks: 
New approaches for site characterization, project design, and 
evaluation of performance, 16:18510 (RA;US) 





Release Investigation Report for Underground Storage Tank 
2305-U at Building 9998, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, 16:18531 (R;US) 

Release investigation report for underground storage tank 2338- 
U at Building 9720-13, Oak Ridge Y-12 plant, Oak Ridge, 
Tennessee, 16:16374 (R;US) 

TOMATOES 

Effects of ionizing radiations on 1-aminocyclo-propane-1- 
carloxylic acid metabolism in climateric fruits. Analysis of 
stress response and implication in fruit ripening, 16:18849 
(R;FR;In French) 

TOP PARTICLES 

Constraining the top quark mass, 16:19005 (R;US) 
TORE SUPRA 

See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 

Theoretical and experimental study of the hybrid wave coupling 
in Tore Supra and Jet by multijunction antennas, 16:19242 
(R;FR;In French) 

TORI 

Theory of longitudinal adiabatic invariant in the helical torus, 

16:19299 (R;JP) 
TOROIDAL CONFIGURATION 

Theoretical studies of turbulence and anomalous transport in 

toroidal confinement devices, 16:19240 (R;US) 
TOROIDAL PINCH DEVICES 

Toroidal plasma reactor with low external magnetic field, 
16:19241 (R;US) 

TOROIDAL PINCH TYPE REACTORS 

See TOROIDAL PINCH DEVICES 

TORQUE 
Determination of resultant torque on a rotary solenoid using a 
biaxial displacement follower, 16:18036 (R;US) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWERS (EXTRACTION) 
See EXTRACTION COLUMNS 
TOXIC MATERIALS 

Environmental Audit at Santa Barbara Operations, Special 
Technologies Laboratory, Remote Sensing Laboratory, North 
Las Vegas Facilities, 16:18449 (R;US) 

Questions and answers on the RCRA toxicity characteristic, 
16:18918 (R;US) 

Shedding a new light on hazardous waste, 16:17188 (R;US) 

TRACE ELEMENTS 
See ELEMENTS 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRACKS 
See PARTICLE TRACKS 
TRAFFIC CONTROL 

Regional evacuation modeling: A state-of-the art review, 

16:18927 (R;US) 
TRAILERS 

High-capacity, high-strength trailer designs for the GA-4/GA-9 

Casks, 16:18010 (R;US) 
TRAINING 

Evaluation of M-101 ‘Managing Occupational Safety in DOE’ 
courses taught in Richland, Washington and Los Alamos, 
New Mexico, January—February 1991, 16:18928 (R;US) 

TRAINING-RESEARCH REACTOR KYOTO 

See KUR REACTOR 

TRAJECTORIES 

Vertex reconstruction without track reconstruction, 16:19362 
(R;SU) 

TRANS 104 ELEMENTS 

The RIKEN gas-filled recoil separator and a possible new ap- 
proach to superheavy elements by the (HI, axn) reaction, 
16:18238 (R;JP) 

TRANSDUCERS 

Development of a heat resistant and angle beam type electro- 
magnetic acoustic transducer, 16:18059 (IA;CS) 

The remote installation of instrumentation for on-line reactor 
monitoring, 16:16766 (IA;CS) 


TRANSPORT (CHARGED-PARTICLE) 


Transrex 500 kW power supply transductor upgrades, 16:18226 
(R;US) 

Use of force-measuring transducers in manipulator control: Part 
2, Implementation, 16:18009 (R;US) 

TRANSFER (ELECTRON) 

See ELECTRON TRANSFER 
TRANSFER (ENERGY) 

See ENERGY TRANSFER 
TRANSFER (HEAT) 

See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 

See RADIONUCLIDE KINETICS 
TRANSFORMATIONS (PHASE) 

See PHASE TRANSFORMATIONS 
TRANSFUSIONS 

Application of transfusions of irradiated blood in vitro in correc- 
tion of blood formation complication in oncological patients, 
16:18876 (IA;SU;In Russian) 

TRANSIENTS 
Computer code MOST7-CS, 16:16758 (R;CS;in Russian) 
Nuclear plant analyzer desktop workstation, 16:17071 (RA;US) 
TRANSITION ELEMENT COMPOUNDS 
See also IRON COMPOUNDS 
NICKEL COMPOUNDS 
NIOBIUM COMPOUNDS 
PLATINUM COMPOUNDS 
SCANDIUM COMPOUNDS 
TITANIUM COMPOUNDS 
YTTRIUM COMPOUNDS 
ZIRCONIUM COMPOUNDS 

Low-temperature heat capacity of borides of transition and rare 
earth metals, 16:17915 (IA;SU;In Russian) 

Thermodynamics of structural vacancies in nonstoichiometric 
compounds (Compounds of Zr, Hf, V, Nb, Ta, Mo, W, etc.), 
16:17916 (IA;SU;in Russian) 

TRANSITION ELEMENTS 

See also CHROMIUM 

COBALT 
COPPER 
GOLD 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
PLATINUM METALS 
RHENIUM 
SCANDIUM 
SILVER 
TANTALUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
ZIRCONIUM 

Applications of neutron activation analysis to the determination 
of trace elements in geological samples, 16:17814 (RA;SU) 

Environmental control by means of studying the natural areas 
with nuclear physics methods, 16:17824 (RA;SU;In Russian) 

Neutron activation analysis of natural waters in combination with 
preliminary concentration of microelements, 16:17818 
(RA;SU;In Russian) 

TRANSITION METALS 

See TRANSITION ELEMENTS 
TRANSITIONS (PHASE) 

See PHASE TRANSFORMATIONS 
TRANSMISSION (HEAT) 

See HEAT TRANSFER 
TRANSMISSION LINES 

See POWER TRANSMISSION LINES 
TRANSPORT (CHARGED-PARTICLE) 

See CHARGED-PARTICLE TRANSPORT 
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TRANSPORT (GAMMA) 


TRANSPORT (GAMMA) 

See PHOTON TRANSPORT 
TRANSPORT (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
TRANSPORT (PHOTON) 

See PHOTON TRANSPORT 
TRANSPORT (RADIATION) 

See RADIATION TRANSPORT 
TRANSPORT REGULATIONS 

Developing an ANSI standard for semitrailers used to transport 

radioactive materials, 16:16189 (R;US) 

TRANSPORT THEORY 

See also NEUTRON TRANSPORT THEORY 

Transport studies for ignition experiments, 16:19261 (R;CH) 
TRANSPORTATION ROUTES 

See ROUTING 
TRANSPORTATION SECTOR 

Transportation energy data book: Edition 11, 16:17226 (R;US) 
TRANSURANIUM COMPOUNDS 

Computer simulation of an internally pressurized radioactive 
waste disposal room in a bedded salt formation, 16:16346 
(R;US) 

Materials evaluation for a transuranic processing facility, 
16:16365 (R;US) 

Waste Isolation Pilot Plant Dry Bin-Scale Integrated Systems 
Checkout Plan: Revision 2, 16:16245 (R;US) 

TRANSURANIUM WASTES 

See ALPHA-BEARING WASTES 
TRAUMA 

See INJURIES 
TRAUMATIC SHOCK 

See INJURIES 
TRI-UNIVERSITY MESON FACILITY 

See TRIUMF CYCLOTRON 
TRIBOLOGY 

DOE-OTM Tribology Program quarterly progress report, July— 
September 1990, 16:17420 (R;US) 

The joint effect of surface microtopography and near-surface 
structure on microcontact conditions: Final report, 16:17321 
(R;US) 

TRICHLOROMETHANE 

See CHLOROFORM 

TRIGGER CIRCUITS 
Development of the first triggering stage for the forward drift 
chambers of the ZEUS detector, 16:18290 (R;DE;in German) 

TRINO VERCELLESE REACTOR 

See SELNI REACTOR 
TRIPLET PARTICLES 

See QUARKS 
TRITIATED COMPOUNDS 

See TRITIUM COMPOUNDS 
TRITICUM 

See WHEAT 
TRITIUM 

14C and tritium isotope effects and tritium isotopic exchanges 
studies in oxidation reactions of labelled propionates, 
16:17922 (RA;PL;in Polish) 

Comparison of the tritium residence times of various ceramic 
breeder materials irradiated in EXOTIC experiments 4 and 5: 
Paper presented at the 16th Symposium on fusion technology 
(SOFT), London, UK, September 3-7, 1990, 16:19278 (R;NL) 

Environmental isotope-aided studies on water resource in the 
region of Cheju (VI), 16:18564 (R;KR;in Korean) 

Health risks from exposure to tritium, 16:18914 (R;US) 

Hydrogeologic performance assessment analysis of the low- 
level radioactive waste disposal facility near Sheffield, Illinois, 
16:16307 (R;US) 

Statistical considerations related to the accountancy in a tritium 
laboratory: Transfers from storage to experiment and back via 
the purification unit, 16:19298 (R;DE;In German) 

TRITIUM COMPOUNDS 

Environmental report for calendar year 1989, 16:18528 (R;US) 

Evaluation of various kinds of ligands as radiotracers for PET 
studies, 16:18853 (RA;JP;iIn Japanese) 
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Optical and thermal energy discharge from tritiated solid hydro- 

gen, 16:19326 (R;US) 
TRITIUM RECOVERY 

Comparison of the tritium residence times of various ceramic 
breeder materials irradiated in EXOTIC experiments 4 and 5: 
Paper presented at the 16th Symposium on fusion technology 
(SOFT), London, UK, September 3-7, 1990, 16:19278 (R;NL) 

TRIUMF CYCLOTRON 

Proceedings of the workshop on intensity frontier physics, 

16:19007 (R;JP) 
TROJAN REACTOR 

Consequence evaluation of radiation embrittlement of Trojan re- 

actor pressure vessel supports, 16:17082 (RA;US) 
TROMBE WALLS 

Design on solar house with trombe wall system and preliminary 

measurement of performance, 16:16536 (IA;JP;In Japanese) 
TROPOSPHERE 

A semi-statistical method to retrieve tropospheric humidity pro- 

files over the ocean, 16:18459 (1;DE;lIn German) 
TROUT 

Evaluation of a subunit vaccine to infectious hematopoietic 
necrosis virus: Annual report, July 31, 1989 to September 30, 
1990, 16:18846 (R;US) 

Evaluation of juvenile fish bypass and adult fish passage facili- 
ties at Three Mile Falls Dam, Umatilla River: Annual progress 
report 1989, 16:16499 (R;US) 

Minthorn Springs Creek Summer Juvenile Release and Adult 
Collection Facility (operation, maintenance and evaluation of 
the Bonifer and Minthorn Springs Juvenile Release and Adult 
Collection Facilities): Annual report, 1989, 16:16502 (R;US) 

Research studies on the life cycle of infectious hematopoietic 
necrosis virus, 16:18844 (R;US) 

TRU WASTES 
See ALPHA-BEARING WASTES 
TRUEX PROCESS 
Complex concentrate pretreatment: FY 1986 progress report, 
16:16318 (R;US) 
TRX-1 
See REVERSE-FIELD PINCH 
TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TSUKUBA KEK SYNCHROTRON 
See KEK SYNCHROTRON 
TUBERCULOSIS 

On the errors of diagnosis of lung tuberculosis in fluoroscopy, 
16:18654 (IA;SU;in Russian) 

Roentgenological features of lung tuberculosis in persons with 
accompanying allergic diseases, 16:18648 (IA;SU;In Russian) 

TUBES 

See also PRESSURE TUBES 

A study of parameters influencing metal wastage in fluidized 
bed combustors, 16:16095 (R;US) 

Analysis of properties of ask deposited in boiler tube of waste 
incinerator, 16:17381 (IA;JP;in Japanese) 

Corrosion behaviour and oxide characterization of surface 
treated Zr-1%Nb fuel cladding tubes, 16:17525 (RA;XA) 

New technique of searching for leaking WWER steam generator 
tubes and its application during shutdowns of unit 3 of the Bo- 
hunice power plant and of unit 1 of the Dukovany power plant, 
46:16695 (IA;CS;In Russian) 

The closed-end burst tests of zirconium tube under ambient 
temperature, 16:17451 (R;CN;in Chinese) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

Calculation of heat capacities for tuffaceous units from the un- 
saturated zone at Yucca Mountain, Nevada: Yucca Mountain 
Site Characterization Project (Yucca Mountain Project), 
16:16331 (R;US) 

Diffusion barrier properties of unsaturated paintbrush tuff rubble 
backfill, 16:16323 (R;US) 

Equations for predicting release rates for waste packages in un- 
saturated tuff, 16:16295 (R;US) 





Heat-pipe effect on the transport of gaseous radionuclides re- 
leased from a nuclear waste container, 16:16294 (R;US) 

Laboratory testing of cement grouting of fractures in welded tuff, 
16:16380 (R;US) 

Tensile strength testing of Topopah Spring tuff, 16:16387 (R;US) 

TUMOR CELLS 

Assessment of radiotherapy and combined therapy efficiency of 
esophagus and cardia blastomas according to reproduction of 
tumor cells, 16:18793 (IA;SU;In Russian) 

Direct assay of radiation-induced base lesions in mammalian 
cells: Annual performance report, July 1, 1989—July 1, 1990, 
16:18867 (R;US) 

Heterogeneity in cytokinetic, clonogenic, and radiation response 
induced by nutrient deprivation, 16:18857 (R;US) 

TUMORS 
See NEOPLASMS 
TUNGSTEN 

Effect of energy fluxes on materials: Development of radiation 
damage in neutron irradiated tungsten, 16:17702 (R;GB) 

Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA;US) 

TUNGSTEN ALLOYS 

See also TUNGSTEN BASE ALLOYS 

Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA;US) 

TUNGSTEN BASE ALLOYS 

Hydrogen embrittlement effects on tensile properties of tungsten 

heavy alloys, 16:17552 (R;US) 
TUNGSTEN CARBIDES 

[Metal alkoxides: Models for metal oxides. Alkoxide ligands in 
early transition metal organometallic chemistry]: Progress re- 
port, 16:17859 (R;US) 

TUNGSTEN FLUORIDES 

Formation conditions of monolithic desublimates and cryode- 
posits of uranium and tungsten hexafiuorides, 16:17992 
(R;SU;In Russian) 

Similarity of dependences of thermal conductivity and density of 
uranium and tungsten hexafluorides on desublimation condi- 
tions, 16:17993 (R;SU;in Russian) 

TUNGSTEN OXIDES 

Formation enthalpy of negative ions of chromium, molybdenum 

and tungsten oxides, 16:17913 (IA;SU;In Russian) 
TUNNELS 

Construction of a cylindrical brine test room using a tunnel bor- 
ing machine, 16:16227 (R;US) 

Tunnel detection using a surface line current and borehole elec- 
tromagnetic field measurements, 16:18938 (R;US) 

TURBINE BLADES 

Field testing of the straight wing non-articulated vertical axis 
wind turbines, 16:16600 (IA;JP;in Japanese) 

Loads on a horizontal axis wind turbine operating in wake, 
16:16621 (R;DK) 

Studies of variable pitch and plural blade windmills, 16:16598 
(IA;JP;in Japanese) 

Wind tunnel test for aerodynamic characteristics of rotor for wind 
turbine system in antarctica, 16:16599 (IA;JP;in Japanese) 

TURBOGENERATORS 
Study on determination of optimum output from waste-firing 
power generation, 16:17373 (IA;JP;In Japanese) 
TURBOMACHINERY 
See also TURBOGENERATORS 
Fiber-sensor design for turbine engines, 16:18375 (R;US) 
TURBULENT FLOW 

A parabolized Navier-Stokes analysis of wake/boundary-layer 
flow along a cable in tow, 16:18984 (R;US) 

Measurements of turbulent velocity and temperature in a central 
channel of a heated rod bundle, 16:18048 (R;DE) 

The LUVD11 large eddy simulation model, 16:18988 (R;US) 

Unified plasma fluid/kinetic equations for tokamak microinstabil- 
ity and turbulence studies, 16:19271 (R;US) 

TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 


TYPE-Il SUPERCONDUCTORS 
Chemical Preparation 


TWO-PHASE FLOW 
Estimation of shear stress in counter-current gas-liquid annular 
two-phase flow, 16:18045 (R;JP;in Japanese) 
Evaluation and refinement of leak-rate estimation models, 
16:17119 (R;US) 
Particle densitometer based on the acoustical resonance mea- 
surement: Sixth quarterly progress report, 16:18386 (R;US) 
The GSC method for constructing the entropy solution of hyper- 
bolic conservation laws and applications, 16:18043 (R;DE) 
TYPE-Il SUPERCONDUCTORS 
Activation Analysis 
Activation autoradiography of oxygen in HTSC-materials, 
16:17743 (IA;SU;In Russian) 
Annealing 
Correlation between HTSC-ceramics preparation conditions and 
its stoichiometry, 16:17615 (IA;SU;In Russian) 


Auger Electron Spectroscopy 
Elementary composition of the grain surface of hot-pressed Y- 
Ba-Cu-O specimens, 16:17791 (IA:SU;In Russian) 
Investigation of the HTSC-material surface by the methods of 
electron spectroscopy (AES and CEEL), 16:17788 (IA;SU;In 
Russian) 
Local auger electron spectroscopy of the surface and near-the 
surface layers of HTSC, 16:17790 (IA;SU;in Russian) 
Quantitative analysis of phase composition in the Y203-BaO- 
CuO system by auger electron spectroscopy, 16:17792 
(IA;SU;In Russian) 
Surface diagnostics of Tl-containing HTSC-ceramics by the 
XPES and XAES methods, 16:17797 (IA;SU:in Russian) 
Verification of the interpretation of ESCA-spectra of HTSC- 
materials by the auger electron component, 16:17793 
(IA;SU;In Russian) 
Autoradiography 
Activation autoradiography of oxygen in HTSC-materials, 
16:17743 (IA;SU;In Russian) 
Calorimetry 
Differential scanning calorimetry in the studies of HTSC- 
materials, 16:17601 (IA;SU;in Russian) 


Chemical Bonds 
Peculiarities of the chemical bond and composition analysis of 
HTSC-materials, 16:17897 (IA;SU;in Russian) 


Chemical Composition 

Optimization and prediction of the composition of HTSC- 
compounds with high temperature of transition to 
superconducting state, 16:17642 (IA;SU;in Russian) 

Study of elementary composition of HTSC Y;BagCu307_,, 
16:17885 (IA;SU;In Russian) 

X-ray diffraction, mass spectrometric and electrophysical char- 
acteristics of modified ceramics YBazCu307_,5, 16:17626 
(IA;SU;In Russian) 

Chemical Preparation 

63.65Cy NOR spectrum in superconducting state of YBa2Cu;07, 
16:17905 (IA;SU;in Russian) 

Bismuth cuprates forming during synthesis of HTSC-materials in 
the Bi-Sr-Ca-Cu-O system, 16:17881 (IA;SU;In Russian) 

Diagnostics of phases forming in the Tl-Ca-Ba-Cu-O system, 
16:17636 (IA;SU;In Russian) 

Effect of the composition on technological and characteristic 
properties of high-temperature superconducting ceramics 
(HTSCC), 16:17614 (IA;SU;In Russian) 

Feasibility study of the preparation of monophase supercon- 
ducting compounds in the Bi-Sr-Ca-Cu-O system, 16:17909 
(IA;SU;In Russian) 

Investigation of synthesis process of Bi2(Sr,Ca)3Cu2Oz,,, 
16:17883 (IA;SU;In Russian) 

Microstructure and elementary composition of Bi,Sr3CagCu,O, 
ceramics, 16:17901 (IA;SU;In Russian) 

Microstructure of the powder and sintered ceramics of 
YBa2Cu307_,, prepared by coprecipitation and cryogranula- 
tion, 16:17633 (IA;SU;In Russian) 

On the problem of the BaCO3 and BaOz2 phase diagnostics in 
intermediate products of the YBazCu2O, synthesis, 16:17878 
(IA;SU;In Russian) 
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TYPE-Il SUPERCONDUCTORS 
Chemical Preparation 


Study of elementary composition of HTSC Y;BazCu307_,, 
16:17885 (IA;SU;in Russian) 

Study of the influence of copper oxide dispersity and synthesis 
features on electrophysical characteristics of Y-Ba-Cu-O- 
ceramics, 16:17908 (IA;SU;In Russian) 

Superconductivity of ceramics of the Y2BaCuO;s-BaCuO, sys- 
tem, 16:17888 (IA;SU;In Russian) 

Thallium losses during preparation of high-temperature super- 
conducting ceramics, 16:17873 (IA;SU;In Russian) 

Thermal behaviour of copper nitrate during the synthesis of 
YBazCu307_, compound from a nitrate salt mixture, 
16:17899 (IA;SU;In Russian) 

X-ray diffraction identification of oxide, 16:17880 (IA;SU;In Rus- 
sian) 

Critical Current 

Contactless measuring transport critical current in HTSC ceram- 
ics, 16:17649 (IA;SU;In Russian) 

HTSC single crystal control by diamagnetic screening tech- 
nique, 16:17645 (IA;SU;In Russian) 

Peculiar features of critical current measuring in YBagCu307 _ ; 
ceramics, 16:17646 (IA;SU;In Russian) 

Some results of the investigation of structure and properties of 
thick condensed Y-Ba-Cu-O-materials, 16:17623 (IA;SU;In 
Russian) 

Critical Field 

Adequacy of description of upper critical fields for new high-T. 

superconductors in BCS theory, 16:17651 (IA;SU;in Russian) 
Crystal Doping 

X-ray diffraction, moessbauer and magnetic studies of halogen- 

containing yttrium cuprates, 16:17628 (IA;SU;In Russian) 
Crystal Growth 

Growth and x-ray diffraction study of BaCuzO2 monocrystals, 
16:17894 (IA;SU;In Russian) 

Phase composition of bismuth-containing superconductors dur- 
ing growth from their own melts, 16:17608 (IA;SU;in Russian) 

Phase formation in the Bi-Sr-Ca-Cu-O system during supercon- 
ducting monocrystal growth from high-temperature solutions, 
16:17600 (IA;SU;In Russian) 

Properties of the crystal phases of the Bi-Pb-Ca-Sr-Cu-O sys- 
tem, prepared by crucible-zone melting, 16:17629 (IA;SU;In 
Russian) 

Crystal Lattices 

Identification and X-ray crystal structure analysis of some oxide 
phases forming in the Bi-Sr-Ca-Cu-O system, 16:17598 
(IA;SU;In Russian) 

Properties of the crystal phases of the Bi-Pb-Ca-Sr-Cu-O sys- 
tem, prepared by crucible-zone melting, 16:17629 (IA;SU;In 
Russian) 

Structural study of HTSC (La,Sr)pCuO,4, 16:17639 (IA;SU;In 
Russian) 

X-ray diffraction analysis of monocrystals of the Bi(Pb)-Sr-Ca- 
Cu-O and Nd-Ba-Cu-O systems, 16:17619 (IA;SU;in Russian) 

X-ray diffraction, moessbauer and magnetic studies of halogen- 
containing yttrium cuprates, 16:17628 (IA;SU;in Russian) 

Crystal Structure 

Physico-chemical principles of the formation of high-temperature 
superconducting compounds, 16:17620 (IA;SU;in Russian) 

Structural and magnetic properties of bismuth ceramics of differ- 
ent composition. Study of the effect of different regimes of 
heat treatment, 16:17635 (IA;SU;In Russian) 

Structural perfection and magnetic properties of '123’-crystals, 
16:17617 (IA;SU;In Russian) 

Crystal-Phase Transformations 

Effect of cyclic heat treatment on phase composition of super- 

conducting yttrium ceramics, 16:17631 (IA;SU;In Russian) 
Cubic Lattices 

Superconductivity in the BaCuO2,,-PbO system, 16:17874 

(IA;SU;In Russian) 
Electric Conductivity 

Current-voltage characteristics of HTSC. Model of supercon- 
ducting glass, 16:17656 (IA;SU;in Russian) 

Electric resistivity of the Bi-Sr-Ca-Cu-O specimens of different 
composition in the temperature range 20-870 deg C, 
16:17654 (IA;SU;in Russian) 
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Electron irradiation effect on superconducting parameters of 
YBa2Cu307_; - material with partial substitution of Tm and 
Nd for Y, 16:17661 (IA;SU;In Russian) 

Facility for investigation of electrical properties of HTSC materi- 
als, 16:17648 (IA;SU;In Russian) 

Influence of heat treatment conditions on phase composition 
and electric conductivity of high-temperature superconductors 
of the Biz_,Pb,SraCagCugOy (0.1<x<0.5) system, 16:17612 
(IA;SU;in Russian) 

Influence of high temperature annealing conditions on electrical 
properties of fast neutron irradiated YBa2CugO, ceramics, 
16:17668 (R;SU;iIn Russian) 

Kinetic phenomena in high-temperature superconducting 
ceramics Y;_,Tm,BaoCugO7_5, Yo.9Ndo,;BagCu307_-;, 
16:17657 (IA;SU;in Russian) 

Microstructure effect on electrophysical characteristics of 
YBazCu3O07_,-ceramics, 16:17634 (IA;SU;in Russian) 

On the character of conductivity electron motion in supercon- 
ducting ceramics, 16:17658 (IA;SU;In Russian) 

Properties of the crystal phases of the Bi-Pb-Ca-Sr-Cu-O sys- 
tem, prepared by crucible-zone melting, 16:17629 (IA;SU;In 
Russian) 

Electric Contacts 

Time and temperature dependences of electrical properties of 

silver - 1-2-3 ceramics- contact, 16:17688 (IA;SU;in Russian) 
Electrical Properties 

Oxidation degrees of the elements, oxygen content and super- 
conductivity in PrBagCu3O, and PrxY;_,Baz_yLayCu302, 
16:17660 (IA;SU;In Russian) 

Study of the influence of copper oxide dispersity and synthesis 
features on electrophysical characteristics of Y-Ba-Cu-O- 
ceramics, 16:17908 (IA;SU;iIn Russian) 

Time and temperature dependences of electrical properties of 
silver - 1-2-3 ceramics- contact, 16:17688 (IA;SU;In Russian) 

Electrochemistry 

Chemical and electrochemical behaviour of the BaCuOz2,, and 
Ba(CuOz2)ocenter dotH2O phases, 16:17890 (IA;SU;in Rus- 
sian) 

Electrochemical characteristics and diagnostics of HTSC, 
16:17876 (IA;SU;in Russian) 

Electromotive Force 

Kinetic phenomena in high-temperature superconducting 
ceramics Y;_,Tm,BagCu307_5, Yo.9Ndo.;BagCu307_ 5, 
16:17657 (IA;SU;In Russian) 

Electron Microprobe Analysis 

Application of X-ray emission microanalysis method (XEMA) to 
the study of elementary composition of HTSC-materials, 
16:17764 (IA;SU;In Russian) 

Comparative diagnostics of HTSC-films by the back rutherford 
scattering of charged particles and the electron microprobe 
methods, 16:17745 (IA;SU;in Russian) 

Electron Spectra 

Effect of the treatment of HTSC-ceramics on the intensity and 
shape of X-ray photoelectron lines from the levels with a 
short-lived final state, 16:17889 (IA;SU;in Russian) 


Electron Spin Resonance 

Diagnostics of HTSC-ceramics of the composition Bi-Sr-Ca-Cu- 
O by ESR method, 16:17605 (IA;SU;in Russian) 

ESR-diagnostics of the HTSC surface, 16:17643 (IA;SU;In Rus- 
sian) 

Electron Transter 

On the character of conductivity electron motion in supercon- 

ducting ceramics, 16:17658 (IA;SU;In Russian) 
Electronic Structure 

Diagnostics of oxygen content in near-the-surface region of 
HTSC-compounds by the total current spectroscopy method, 
16:17877 (IA;SU;in Russian) 

Effect of the treatment of HTSC-ceramics on the intensity and 
shape of X-ray photoelectron lines from the levels with a 
short-lived final state, 16:17889 (IA;SU;In Russian) 

Emanation Thermal Analysis 

Emanation thermal analysis in diagnostics of oxide supercon- 

ducting compounds, 16:17744 (IA;SU;in Russian) 





Emission Spectroscopy 

Determination of the composition of high-temperature supercon- 
ductors, films on their basis, and starting materials by 
chemical atomic emission method with excitation in inductive 
high-frequency plasma, 16:17779 (IA;SU;In Russian) 

Energy-Loss Spectroscopy 

Investigation of the HTSC-material surface by the methods of 
electron spectroscopy (AES and CEEL), 16:17788 (IA;SU;In 
Russian) 

Etching 

Procedure for investigation of macro- and microstructure of ce- 

ramic HTSC-materials, 16:17621 (IA;SU;In Russian) 
Fabrication 

Experience of fabrication of long-shaped ceramic products on 

the basis of YBazCu307_,, 16:17613 (IA;SU;In Russian) 
Fracture Properties 

Determination of micromechanical properties of YBazCu307_ ;- 

ceramics, 16:17640 (IA;SU;in Russian) 
Heat Treatments 

Effect of cyclic heat treatment on phase composition of super- 
conducting yttrium ceramics, 16:17631 (IA;SU;In Russian) 

Effect of the treatment of HTSC-ceramics on the intensity and 
shape of X-ray photoelectron lines from the levels with a 
short-lived final state, 16:17889 (IA;SU;In Russian) 

Influence of heat treatment conditions on phase composition 
and electric conductivity of high-temperature superconductors 
of the Biz_,Pb,SraCagCugOy (0.1<x<0.5) system, 16:17612 
(IA;SU;In Russian) 

Investigation of synthesis process of Bi2(Sr,Ca)3zCu2Oz,., 
16:17883 (IA;SU;In Russian) 

Structural and magnetic properties of bismuth ceramics of differ- 
ent composition. Study of the effect of different regimes of 
heat treatment, 16:17635 (IA;SU;In Russian) 

Hot Pressing 

Correlation between HTSC-ceramics preparation conditions and 

its stoichiometry, 16:17615 (IA;SU;in Russian) 
Hydrolysis 

Chemical degradation in damp atmosphere of HTSC-ceramics 
of different density, 16:17893 (IA;SU;In Russian) 

Effect of intercalation and degradation on the structure and 
superconducting properties of high-temperature superconduc- 
tors, 16:17902 (IA;SU;In Russian) 

Impurities 

Study of impurity composition of HTSC-materials on the basis of 
complex oxides Y-Ba-Cu-O, Tm-Ba-Cu-O and TI-Ca-Ba-Cu- 
O, 16:17763 (IA;SU;In Russian) 

Infrared Spectra 

IR-spectroscopic study of structural features of the Bi-Sr-Ca- 
Mg-Cu-O system, 16:17655 (IA;SU;in Russian) 

lon Scattering Analysis 

Analysis of transition layers of film-substrate by the rutherford 
bake-scattering method, 16:17747 (IA;SU;In Russian) 

Comparative diagnostics of HTSC-films by the back rutherford 
scattering of charged particles and the electron microprobe 
methods, 16:17745 (IA;SU;In Russian) 

Investigation of epitaxial films of Y-Ba-Cu-O with the aid of ion 
backscattering and ion channeling, 16:17746 (IA;SU;in Rus- 
sian) 

Nuclear microanalysis of HTSC with the deuterium and helium 
ion beams, 16:17748 (IA;SU;In Russian) 

Lattice Parameters 

Estimation of oxygen content in quenched YBazCu307_, speci- 
mens from X-ray diffraction study data, 16:17762 (IA;SU;In 
Russian) 

Magnetic Fields 

On reliability of H.2 values in new high-T, superconductors of 

different morphology, 16:17650 (IA;SU;in Russian) 
Magnetic Moments 

Local contactless diagnostics of magnetic properties of high-T. 

superconductors, 16:17647 (IA;SU;In Russian) 
Magnetic Properties 

X-ray diffraction, moessbauer and magnetic studies of halogen- 

containing yttrium cuprates, 16:17628 (IA;SU:In Russian) 


TYPE-I] SUPERCONDUCTORS 
Phase Studies 


Magnetic Susceptibility 

HTSC single crystal control by diamagnetic screening tech- 
nique, 16:17645 (IA;SU;In Russian) 

Structural and magnetic properties of bismuth ceramics of differ- 
ent composition. Study of the effect of different regimes of 
heat treatment, 16:17635 (IA;SU;In Russian) 

Structural perfection and magnetic properties of '123’-crystals, 
16:17617 (IA;SU;in Russian) 

Mass Spectroscopy 

Mass spectrometric diagnostics of hydrogen in HTSC, 16:17766 
(IA;SU;In Russian) 

Secondary atom mass spectrometry for quantitative analysis of 
component composition of HTSC, 16:17765 (IA;SU;In Russian) 

Microanalysis 

Determination of elementary composition of HTSC-materials by 
X-ray emission microanalysis, 16:17773 (IA;SU;In Russian) 

Microinhomogeneity of superconducting ceramics 
YBazCu307_, from the data of X-ray emission microanalysis, 
16:17772 (IA;SU;in Russian) 

Microstructure 

Crystallite substructure of HTSC-ceramics of YBap2Cu307_,, 
16:17632 (IA;SU;in Russian) 

Effect of intercalation aix! degradation on the structure and 
superconducting properties of high-temperature superconduc- 
tors, 16:17902 (IA;SU;In Russian) 

Features of the X-ray diffraction pattern of Y-Ba-Cu-O 
monocrystals, 16:17638 (IA;SU;in Russian) 

Microstructure and elementary composition of BigSr3CagCu,O, 
ceramics, 16:17901 (IA;SU;In Russian) 

Microstructure effect on electrophysical characteristics of 
YBazCu307_,-ceramics, 16:17634 (IA;SU;In Russian) 

Microstructure of the powder and sintered ceramics of 
YBazCu307_,, prepared by coprecipitation and cryogranula- 
tion, 16:17633 (IA;SU;iIn Russian) 

Procedure for investigation of macro- and microstructure of ce- 
ramic HTSC-materials, 16:17621 (IA;SU;in Russian) 

Properties of recrystallized superconducting films of YBaCuO, 
16:17611 (IA;SU;in Russian) 

Some results of the investigation of structure and properties of 
thick condensed Y-Ba-Cu-O-materials, 16:17623 (IA;SU;In 
Russian) 

Study of HTSC-materials on the basis of barium-yttrium-copper- 
oxide powder, 16:17616 (IA;SU;In Russian) 

Volume of diamagnetic screening and concentrations of super- 
conducting phase in HTSC-ceramics, 16:17606 (IA;SU;in 
Russian) 

X-ray diffraction analysis of monocrystals of the Bi(Pb)-Sr-Ca- 
Cu-O and Nd-Ba-Cu-O systems, 16:17619 (IA;SU;in Russian) 

Neutron Activation Analysis 

Determination of oxygen content in HTSC of the YBazCu307_ 
composition, 16:17741 (IA;SU;in Russian) 

Determination of oxygen content in superconducting ceramics 
YBa2Cu30, by different methods, 16:17740 (IA;SU;Iin Russian) 

Problems of accuracy improvement during oxygen determina- 
tion in HTSC-materials by neutron activation method, 
16:17742 (IA;SU:in Russian) 


Nuclear Quadrupole Resonance 
63.65C NOR spectrum in superconducting state of YBazCu307, 
16:17905 (IA;SU;in Russian) 
Nuclear Reaction Analysis 
Nuclear microanalysis of HTSC with the deuterium and helium 
ion beams, 16:17748 (IA:SU;in Russian) 
Optical Properties 
Optical properties of HTSC materials in IR range, 16:17667 
(R;SU;In Russian) 
Phase Studies 
Analysis of transition layers of film-substrate by the rutherford 
bake-scattering method, 16:17747 (IA;SU;in Russian) 
Application of X-ray diffraction phase and metallographic 
methods of analysis to phase composition control in HTSC- 
material production, 16:17769 (IA:SU;in Russian) 
Bismuth cuprates forming during synthesis of HTSC-materials in 
the Bi-Sr-Ca-Cu-O system, 16:17881 (IA;SU;In Russian) 
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TYPE-Ii SUPERCONDUCTORS 
Phase Studies 


Correlation of phase composition and electrophysical character- 
istics of compounds in the Ln-Ba-Ca-O systems, 16:17627 
(IA;SU;In Russian) 

DTA and X-ray diffraction study of phase composition of 
YBazCu307_,, 16:17602 (IA;SU;In Russian) 

Determination of the phase composition of HTSC thin films by 
X-ray diffraction with a grazing incidence beam, 16:17622 
(IA;SU;In Russian) 

Diagnostics of HTSC-ceramics of the composition Bi-Sr-Ca-Cu- 
O by ESR method, 16:17605 (IA;SU;In Russian) 

Diagnostics of phases forming in the Tl-Ca-Ba-Cu-O system, 
16:17636 (IA;SU;In Russian) 

Effect of cyclic heat treatment on phase composition of super- 
conducting yttrium ceramics, 16:17631 (IA;SU;In Russian) 

Feasibility study of the preparation of monophase supercon- 
ducting compounds in the Bi-Sr-Ca-Cu-O system, 16:17909 
(IA;SU;In Russian) 

Identification and X-ray crystal structure analysis of some oxide 
phases forming in the Bi-Sr-Ca-Cu-O system, 16:17598 
(IA;SU;In Russian) 

Investigation of the YBaCuO/fluoride/Si films by transmission 
electron microscopy (TEM), 16:17610 (IA;SU;In Russian) 

Metastable states and properties of Bi- and Ti-ceramics, 
16:17630 (IA;SU;In Russian) 

On the problem of the BaCO3 and BaOz phase diagnostics in 
intermediate products of the YBazCu2O, synthesis, 16:17878 
(IA;SU;In Russian) 

Peculiarities of determination of phase composition and texture 
of Y-Ba-HTSC, 16:17597 (IA;SU;In Russian) 

Phase composition of bismuth-containing superconductors dur- 
ing growth from their own melts, 16:17608 (IA;SU;In Russian) 

Phase composition, properties, possible technological impurities 
in industrial specimens on the basis of barium, rare eartyh 
and copper oxides, 16:17625 (IA;SU;In Russian) 

Phase formation in the Bi-Sr-Ca-Cu-O system during supercon- 
ducting monocrystal growth from high-temperature solutions, 
16:17600 (IA;SU;in Russian) 

Phase-structural analysis of metal oxides of the type Y-Ba-Cu- 
O, 16:17609 (IA;SU;in Russian) 

Possibilities of phase diagnostics of yttrium-barium ceramics us- 
ing an ESR-spectrometer, 16:17603 (IA;SU;In Russian) 

Preparation technology and diagnostics of phases in HTSC- 
ceramics on the basis of thallium, 16:17599 (IA;SU;In Russian) 

Quality control of the charge for HTSC-ceramics with the aid of 
ESR method, 16:17604 (IA;SU;In Russian) 

Quantitative analysis of phase composition in the Y203-BaO- 
CuO system by auger electron spectroscopy, 16:17792 
(IA;SU;In Russian) 

Study of phase composition of HTSC on the basis of complex 
analysis of data on electric resistivity, cathodoluminescence 
and differential dissolution, 16:17607 (IA;SU;In Russian) 

X-ray diffraction identification of oxide, 16:17880 (IA;SU;In Rus- 
sian) 

X-ray diffraction, mass spectrometric and electrophysical char- 
acteristics of modified ceramics YBapCu307_5, 16:17626 
(iA;SU;In Russian) 


Phase Transformations 
Copper valency states and phase transformations in 
YBa2Cu30¢ 95: optical study, 16:17904 (IA;SU;In Russian) 
Local study of phase transformation in high-T. superconductors 
by TEM, 16:17624 (IA;SU;In Russian) 


Photoelectron Spectroscopy 
Composition of the surface layer of HTSC-ceramics and films 
from the X-ray photoelectron spectroscopy data, 16:17771 
(IA;SU;In Russian) 


Physical Properties 
Correlation between physical properties of HTSC-ceramics and 
technological features of starting powder preparation, 
16:17659 (IA;SU;In Russian) 


Physical Radiation Eftects 
Electron irradiation effect on superconducting parameters of 
YBa2Cu307_, - material with partial substitution of Tm and 
Nd for Y, 16:17661 (IA;SU;in Russian) 
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Production 
Metrological support of analytical control of the production of 
HTSC materials of the yttrium-barium-copper-oxygen compo- 
sition, 16:17892 (IA;SU;In Russian) 
Quality control system of high-temperature superconducting 
materials of the yttrium-barium-copper-oxygen composition, 
16:17891 (IA;SU;In Russian) 


Pyrolysis Products 
Study of the composition of gaseous products of YBazCu307 _ ; 
thermal dissociation and the starting materials for its synthe- 
sis, 16:17900 (IA;SU;In Russian) 


Quality Control 

Electrochemical characteristics and diagnostics of HTSC, 
16:17876 (IA;SU;In Russian) 

Ob physical properties control of HTSC materials inn GIRED- 
MET, 16:17644 (IA;SU;In Russian) 

Quality control of the charge for HTSC-ceramics with the aid of 
ESR method, 16:17604 (IA;SU;In Russian) 

Quality control system of high-temperature superconducting 
materials of the yttrium-barium-copper-oxygen composition, 
16:17891 (IA;SU;In Russian) 


Quantitative Chemical Analysis 

Analysis of HTSC-ceramics YBa,Cu307_;. Dependence of 
properties on the composition, 16:17798 (IA;SU;In Russian) 

Application of X-ray diffraction phase and metallographic 
methods of analysis to phase composition control in HTSC- 
material production, 16:17769 (IA;SU;in Russian) 

Application of X-ray emission microanalysis method (XEMA) to 
the study of elementary composition of HTSC-materials, 
16:17764 (IA;SU;Iin Russian) 

Chemical and electrochemical behaviour of the BaCuO.,, and 
Ba(CuO2)ocenter dotH2O phases, 16:17890 (IA;SU;In Rus- 
sian) 

Composition of the surface layer of HTSC-ceramics and films 
from the X-ray photoelectron spectroscopy data, 16:17771 
(IA;SU;In Russian) 

Determination of anionic impurities in HTSC-materials, 
16:17767 (IA;SU;In Russian) 

Determination of carbonates and carbon in oxide systems used 
for preparation of high-temperature superconductors, 
16:17768 (IA;SU;In Russian) 

Determination of copper (3+) and oxygen bonded with it as a 
rapid method of control of preparation technology of HTSC 
and their quality, 16:17757 (IA;SU;In Russian) 

Determination of elementary composition of HTSC-materials by 
X-ray emission microanalysis, 16:17773 (IA;SU;In Russian) 
Determination of nonstoichiometric yttrium oxide in high- 
temperature superconductors of the YBapCu30, composition, 

16:17770 (IA;SU;in Russian) 

Determination of oxygen content in YBazCuz0, specimens after 
quenching from different temperatures, 16:17761 (IA;SU;in 
Russian) 

Determination of oxygen stoichiometry of complex oxides of rare 
earths, barium and copper, 16:17756 (IA;SU;In Russian) 

Determination of the composition of high-temperature supercon- 
ductors, films on their basis, and starting materials by 
chemical atomic emission method with excitation in inductive 
high-frequency plasma, 16:17779 (IA;SU;In Russian) 

Diagnostics of chlorine in the Y-Ba-Cu-O compounds, 16:17789 
(IA;SU;in Russian) 

Diagnostics of oxygen content in near-the-surface region of 
HTSC-compounds by the total current spectroscopy method, 
16:17877 (IA;SU;In Russian) 

Elementary composition of the grain surface of hot-pressed Y- 
Ba-Cu-O specimens, 16:17791 (IA;SU;In Russian) 

Estimation of oxygen content in quenched YBazCu307_, speci- 
mens from X-ray diffraction study data, 16:17762 (IA;SU;In 
Russian) 

Investigation of the HTSC-material surface by the methods of 
electron spectroscopy (AES and CEEL), 16:17788 (IA;SU;In 
Russian) 

Local auger electron spectroscopy of the surface and near-the 
surface layers of HTSC, 16:17790 (IA;SU;In Russian) 





Mass spectrometric diagnostics of hydrogen in HTSC, 16:17766 
(IA;SU;In Russian) 

Metrological support of analytical control of the production of 
HTSC materials of the yttrium-barium-copper-oxygen compo- 
sition, 16:17892 (IA;SU;In Russian) 

On the problem of determination of active oxygen of HTSC, 
16:17759 (IA;SU;In Russian) 

Phase composition, properties, possible technological impurities 
in industrial specimens on the basis of barium, rare eartyh 
and copper oxides, 16:17625 (IA;SU;In Russian) 

Photometric determination of oxygen in HTSC-materials, 
16:17758 (IA;SU;In Russian) 

Possibilities of phase diagnostics of yttrium-barium ceramics us- 
ing an ESR-spectrometer, 16:17603 (IA;SU;In Russian) 

Quantitative analysis of phase composition in the Y2O,-BaO- 
CuO system by auger electron spectroscopy, 16:17792 
(IA;SU;In Russian) 

Secondary atom mass spectrometry for quantitative analysis of 
component composition of HTSC, 16:17765 (IA;SU;In Russian) 

Study of impurity composition of HTSC-materials on the basis of 
complex oxides Y-Ba-Cu-O, Tm-Ba-Cu-O and TI-Ca-Ba-Cu- 
O, 16:17763 (IA;SU;In Russian) 

Study of the composition of thin films prepared by pulsed laser 
evaporation from the Y-Ba-Cu-O targets, 16:17796 (IA;SU;In 
Russian) 

Surface diagnostics of Tl-containing HTSC-ceramics by the 
XPES and XAES methods, 16:17797 (IA;SU;in Russian) 

Verification of the interpretation of ESCA-spectra of HTSC- 
materials by the auger electron component, 16:17793 
(IA;SU;In Russian) 

Quantity Ratio 

Volume of diamagnetic screening and concentrations of super- 
conducting phase in HTSC-ceramics, 16:17606 (IA;SU;In 
Russian) 

Radiation Effects 

Influence of high temperature annealing conditions on electrical 
properties of fast neutron irradiated YBaoCu3,O0, ceramics, 
16:17668 (R;SU;In Russian) 

Recrystallization 

Properties of recrystallized superconducting films of YBaCuO, 

16:17611 (IA;SU;in Russian) 
Shear Properties 

Inelastic properties of the YBapCu307_,; + xZrO2 system in the 

temperature range 77-1200K, 16:17641 (IA;SU;In Russian) 
Sintering 

Effect of the composition on technological and characteristic 
properties of high-temperature superconducting ceramics 
(HTSCC), 16:17614 (IA;SU;In Russian) 

Preparation technology and diagnostics of phases in HTSC- 
ceramics on the basis of thallium, 16:17599 (IA;SU:;In Russian) 

Study of HTSC-materials on the basis of barium-yttrium-copper- 
oxide powder, 16:17616 (IA;SU;In Russian) 

Spatial Distribution 

Microinhomogeneity of superconducting ceramics 
YBa2Cu307_, from the data of X-ray emission microanalysis, 
16:17772 (IA;SU;in Russian) 

Stability 

Metastable states and properties of Bi- and Tl-ceramics, 

16:17630 (IA;SU;in Russian) 
Stoichiometry 

Analysis of HTSC-ceramics YBa2Cu307_;. Dependence of 
properties on the composition, 16:17798 (IA;SU;in Russian) 

Comparison of different methods for determination of oxygen 
nonstoichiometry of HTSC, 16:17755 (IA:SU;in Russian) 

Complex X-ray spectroscopic and x-ray photoelectron study of 
YBaz2Cu307_; with & values ranging from 0.1 to 0.9, 
16:17903 (IA;SU;In Russian) 

Correlation between HTSC-ceramics preparation conditions and 
its stoichiometry, 16:17615 (IA;SU;In Russian) 

Determination of oxygen stoichiometry of complex oxides of rare 
earths, barium and copper, 16:17756 (IA;SU;In Russian) 

Peculiarities of the chemical bond and composition analysis of 
HTSC-materials, 16:17897 (IA;SU;In Russian) 


2-METHYLPROPANE 


Structural Chemical Analysis 

IR-spectroscopic study of structural features of the Bi-Sr-Ca- 
Mg-Cu-O system, 16:17655 (IA;SU;In Russian) 

Phase-structural analysis of metal oxides of the type Y-Ba-Cu- 
O, 16:17609 (IA:SU;In Russian) 

Superconductivity 

Analysis of HTSC-ceramics YBa2Cu307_,;. Dependence of 
properties on the composition, 16:17798 (IA;SU;in Russian) 

Correlation of phase composition and electrophysical character- 
istics of compounds in the Ln-Ba-Ca-O systems, 16:17627 
(IA;SU;in Russian) 

Degradation of superconducting properties of the yttrium-barium- 
copper-oxygen ceramics, 16:17653 (IA;SU;In Russian) 

ESR-diagnostics of the HTSC surface, 16:17643 (IA;SU;In Rus- 
sian) 

Effect of intercalation and degradation on the structure and 
superconducting properties of high-temperature superconduc- 
tors, 16:17902 (IA;SU;in Russian) 

Facility and technique for contactless measurement of super- 
conducting properties of HTSC, 16:17652 (IA;SU;In Russian) 

Physico-chemical principles of the formation of high-temperature 
superconducting compounds, 16:17620 (IA;SU;in Russian) 

X-ray diffraction, mass spectrometric and electrophysical char- 
acteristics of modified ceramics YBa2Cu307_,5, 16:17626 
(IA;SU;In Russian) 

Texture 

Peculiarities of determination of phase composition and texture 

of Y-Ba-HTSC, 16:17597 (IA;SU;In Russian) 
Thermal Gravimetric Analysis 

Determination of oxygen content in HTSC of the YBazCu307_+; 
composition, 16:17741 (IA;SU;in Russian) 

Determination of oxygen content in superconducting ceramics 
YBa2Cu30, by different methods, 16:17740 (IA;SU;in Russian) 

Transition Temperature 

Chemical degradation in damp atmosphere of HTSC-ceramics 
of different density, 16:17893 (IA;SU;In Russian) 

Electron irradiation effect on superconducting parameters of 
YBapCu307_, - material with partial substitution of Tm and 
Nd for Y, 16:17661 (IA;SU;In Russian) 

Optimization and prediction of the composition of HTSC- 
compounds with high temperature of transition to 
superconducting state, 16:17642 (IA;SU;In Russian) 

Transmission Electron Microscopy 

Investigation of the YBaCuO/fluoride/Si films by transmission 

electron microscopy (TEM), 16:17610 (IA;SU;In Russian) 
Tubes 

Experience of fabrication of long-shaped ceramic products on 

the basis of YBapCu307_;, 16:17613 (IA;SU;In Russian) 
Volumetric Analysis 

Determination of nonstoichiometric oxygen in high-temperature 
superconductors and other complex metal oxides, 16:17760 
(IA;SU;in Russian) 

Weathering 

Degradation of superconducting properties of the yttrium-barium- 

copper-oxygen ceramics, 16:17653 (IA;SU;in Russian) 
X-Ray Diftraction 

Determination of the phase composition of HTSC thin films by 
X-ray diffraction with a grazing incidence beam, 16:17622 
(IA;SU;In Russian) 

Features of the X-ray diffraction pattern of Y-Ba-Cu-O 
monocrystals, 16:17638 (IA;SU;In Russian) 

X-Ray Fluorescence Analysis 

Analysis of HTSC-materials by X-ray fluorescence method, 
16:17782 (IA;SU;In Russian) 

Application of the XFA-SR method of the determination of the 
base composition of HTSC films, 16:17795 (IA;SU;In Russian) 

TYPE-Ill SUPERCONDUCTORS 
See TYPE-Il SUPERCONDUCTORS 


2-METHYLPROPANE 
[PEPICO studies of ion dissociations: The structure and heats 
of formation of ions, molecules, and free radicals]: Research 
report, 1988-1990, 16:17949 (R:US) 
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U 


UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
ULCERS 

Diagnosis of Zollinger-Ellison syndrome, 16:18727 (IA;SU;In 
Russian) 

Radiodiagnosis of duodenum ulcer diseases complicated by 
stenosis and penetration, 16:18662 (IA;SU;In Russian) 

ULTRACENTRIFUGE ENRICHMENT PLANTS 

See CENTRIFUGE ENRICHMENT PLANTS 

ULTRACOLD NEUTRONS 

To definition of UCN loss factor in solids diffusion methods, 
16:19155 (R;SU;in Russian) 

Two-group diffusion of ultracold neutrons, 16:19154 (R;SU;In 
Russian) 

ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ) 

See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 

ULTRASONIC TESTING 

Application of computerised ultrasonic systems to reactor in- 
spection, 16:16786 (IA;CS) 

Data handling in automated NDT, 16:18058 (IA;CS) 

Development and field experiences in ultrasonic and eddy cur- 
rent inspection of inaccessible welds in the control rod 
housings of boiling water reactor vessels, 16:16648 (IA;CS) 

Development of a heat resistant and angle beam type electro- 
magnetic acoustic transducer, 16:18059 (IA;CS) 

Phased array concept for the ultrasonic in-service inspection of 
the spherical bottom of BWR pressure vessels, 16:16647 
(IA;CS) 

UNDERGROUND DISPOSAL 

Characterization of discontinuity systems in gneiss formation, 
16:16281 (R;KR;In Korean) 

Protection against flashback by means of backfilling with salt 
rock smalls, 16:16277 (R;DE;In German) 

WIPP [Waste Isolation Pilot Plant] intermediate scale borehole 
test: A pretest analysis, 16:16342 (R;US) 

UNDERGROUND EXPLOSIONS 

Influence of rock properties on methods for the verification of 
underground nuclear explosions, 16:18411 (R;US) 

The GRMPY ground-motion system control center, 16:18410 
(R;US) 

UGT low level signal conditioning investigation, 16:18408 (R;US) 

UNDERGROUND FACILITIES 

See also TUNNELS 

WIPP 

Development of novel waste collection system using vacuum 
waste collecting car, 16:17363 (IA;JP;In Japanese) 

Prospect of urban development. Part 1.: New concept of urban 
underground development utilizing unused energy, 16:17193 
(R;JP;In Japanese) 

UNDERGROUND GASIFICATION 

See IN-SITU GASIFICATION 

UNDERWATER 

Theoretical study for prediction of transport of volatile hazardous 
organic chlorine compounds in landfill waste disposal site, 
16:17312 (IA;JP;ln Japanese) 
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UNDERWATER VEHICLES 

See SUBMARINES 

UNILAC 

The beginnings of the UNILAC project, 16:18154 (R;DE;In Ger- 
man) 

UNION OF SOVIET SOCIALIST REPUBLICS 

See USSR 

UNITED KINGDOM 
Nuclear waste management: A comparative analysis of six 
counties, 16:16313 (R;US) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 

On the temperature of the boson condensate evaporation and 
the baryon asymmetry of the universe in the Affleck-Dine sce- 
nario, 16:18945 (R;SU) 

UNIVERSITY OF CALIFORNIA LAWRENCE RADIATION LABO- 
RATORY 
See LAWRENCE BERKELEY LABORATORY 
UNLOADING (REACTOR) 
See REACTOR FUELING 
URANIUM 
Exploration 

Attracting foreign companies: Summary (The foreign investors 
in uranium exploration and development.), 16:16209 (RA;XA) 

Contractual arrangements, 16:16157 (RA;XA) 

Role of government and government organizations in uranium 
exploration planning and practice in the Union of Soviet So- 
cialist Republics, 16:16415 (RA;XA) 

The geological survey's contribution to uranium exploration in 
Canada - A commentary, 16:16155 (RA;XA) 

The role of outside interests, 16:16208 (RA;XA) 

The role of the geological survey department in national mineral 
development. The Zambian example, 16:16156 (RA;XA) 

Uranium exploration in India - Perspective and strategy, 
16:16158 (RA:XA) 

Uranium exploration planning and practice: Report of an advi- 
sory group meeting held in Vienna, 13-16 December 1988, 
16:16153 (R;XA) 

Fission Tracks 

Uranium and thorium determination in ores and rocks by fission 

traces, 16:18519 (1A;BR;In Portuguese) 
Fluorescence Spectroscopy 

Uranium fluorescence inhibition in urine analysis by fluorimetry, 

16:17714 (IA;BR;In Portuguese) 
Hydrochloric Acid 

Spectrophotometric determination of U (IV) in chloridics solution 

by flow injection analysis, 16:17719 (IA;BR;In Portuguese) 
Materials Recovery 

Process and apparatus for recovery of fissionable materials from 

spent reactor fuel by anodic dissolution, 16:16315 (PA;US) 
Meetings 

Uranium exploration planning and practice: Report of an advi- 
sory group meeting held in Vienna, 13-16 December 1988, 
16:16153 (R;XA) 

Mining 
Contractual arrangements, 16:16157 (RA;XA) 
Neutron Activation Analysis 

Applications of neutron activation analysis to the determination 

of trace elements in geological samples, 16:17814 (RA;SU) 
Prospecting 

The role of the geological survey department in national mineral 

development. The Zambian example, 16:16156 (RA;XA) 
Quantitative Chemical Analysis 

Uranium separation from interfering ions using ion-pair chro- 

matography, 16:17737 (IA;CS;In Czech) 
Radioecological Concentration 

Environmental impacts of uranium mining, 16:16378 (IA;CS;In 

Czech) 
Recovery 

Pyrometallurgical processing of Integral Fast Reactor metal fu- 

els, 16:16176 (R;US) 





Solvent Extraction 
Second plutonium cycle uranium rejection flowsheet, 16:17987 
(R;US) 
Spectrophotometry 
Comparison of spectrophotometric and extraction photometric 
methods of uranium determination, 16:17735 (IA;CS;in Czech) 
Spectrophotometric determination of U (IV) in chloridics solution 
by flow injection analysis, 16:17719 (IA;BR;In Portuguese) 
Trade 
Canadian uranium and the U.S. market, 16:16210 (IA;CA) 
Urine 
Uranium fluorescence inhibition in urine analysis by fluorimetry, 
16:17714 (IA;BR;In Portuguese) 
URANIUM 234 
Near-field transport of radioactive chains, 16:16296 (R;US) 
URANIUM 235 
Technology development for nuclear material accountability, 
16:16413 (R;KR;In Korean) 
URANIUM 238 
Present status of radiochemical double 6 decay study (***U), 
16:19106 (R;FR) 
URANIUM 238 TARGET 
Proton-induced fission at ultra sub-barrier energies, 16:19105 
(R;US) 
URANIUM ALLOYS 
A magnetic anomaly near T, in superconducting UPts, 
16:17444 (R;US) 
URANIUM COMPOUNDS 
See also URANIUM SELENIDES 
URANIUM TELLURIDES 
Connections between magnetism and superconductivity in 
UBe13 doped with thorium or boron, 16:17535 (R;US) 
URANIUM DEPOSITS 
Uranium deposits of the 


eastern Athabasca basin, 


Saskatchewan: Exploration and geology, 16:16159 (IA;CA) 
Uranium exploration planning and strategy, 16:16154 (RA;XA) 


URANIUM DIOXIDE 

Conversion of ammonium uranyl carbonate to UO> in a fluidized 
bed, 16:16165 (R;CN;in Chinese) 

Dissolution characteristics of mixed UO2 powders in J-13 water 
under saturated conditions, 16:16375 (R;US) 

Reducing the stoichiometric excess of HF in the hydrofluorina- 
tion of UOz, 16:16164 (R;CN;In Chinese) 

URANIUM HEXAFLUORIDE 

Formation conditions of monolithic desublimates and cryode- 
posits of uranium and tungsten hexafluorides, 16:17992 
(R;SU;in Russian) 

Similarity of dependences of thermal conductivity and density of 
uranium and tungsten hexafluorides on desublimation condi- 
tions, 16:17993 (R;SU;in Russian) 

Technology development for nuclear material accountability, 
16:16413 (R;KR;In Korean) 

Uranium hexaflouride _freezer/sublimer 
tor/trainer, 16:16390 (R;US) 

URANIUM II 
See URANIUM 234 
URANIUM IONS 
Study of ion separation through solid-supported liquid mem- 
brane, 16:17927 (R;KR;In Korean) 
URANIUM ISOTOPES 
See also URANIUM 234 
URANIUM 235 
URANIUM 238 

Method of uranium and radium isotopes determination in under- 
ground waters by liquid scintillators technique, 16:18563 
(RA;PL;In Polish) 

URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINES 

Dispersion of long-lived radionuclides from uranium mining, 
miliing and fuel fabrication facilities, 16:18472 (R;SE) 

Environmental impacts of uranium mining, 16:16378 (IA;CS;in 
Czech) 


process simula- 


UROGENITAL SYSTEM DISEASES 


Problems resulting from reclamation work in uranium industry 

areas in the GDR, 16:18521 (IA;CS;In Russian) 
URANIUM ORES 

Acid pressure leaching of uranium ores from western Bohemia, 
16:16169 (IA;CS;In Czech) 

Mining Pribram in science and technology. Proceedings of Ses- 
sion N: Chemical mining and processing methods, 16:16160 
(l:;CS;In English, Czech, Russian) 

Obtaining zirconium compounds from uranium ores of northern 
Bohemian chalk, 16:17485 (IA;CS;In Czech) 

Reprocessing of uranium ores containing arsenic observing per- 
missible limits in recirculating water, 16:16163 (IA;CS;In 
Russian) 

Use of autoclave technology in processing rare earth and ra- 
dioactive metal ores, 16:16168 (IA:CS;in Russian) 

URANIUM RESERVES 

The correction of the abundance model method and its applica- 
tion in the prediction of uranium resource, 16:16152 (R;CN;In 
Chinese) 

URANIUM SELENIDES 

On the crystal structures of USe2, UTe2, ThOTe, and EroSe3 - a 
contribution to the crystal chemistry of rare earth and actinide 
chalcogenides, 16:17870 (1;DE;in German) 

URANIUM TELLURIDES 

On the crystal structures of USe2, UTe2, ThOTe, and EraSe3 - a 
contribution to the crystal chemistry of rare earth and actinide 
chalcogenides, 16:17870 (1;DE;in German) 

URANIUM TETRAFLUORIDE 

Development of cask and transportation system, 16:16197 

(R;KR;In Korean) 
URANIUM TRIOXIDE 

Operation of a semi-industrial unit for the production of UO 

sub(3), 16:16166 (1;BR;In Portuguese) 
URANUS PLANET 

Properties of planetary fluids at high shock pressures and tem- 

peratures, 16:18951 (R;US) 
URANYL NITRATES 

Determination of free acid in highly concentrated organic and 
aqueous solutions of plutonium (IV) and uranium (VI) nitrate, 
16:16178 (R;FR) 

URBAN AREAS 

Environmental alternatives for transportation, 16:18444 (RA;US) 

Prospect of urban development. Part 1.: New concept of urban 
underground development utilizing unused energy, 16:17193 
(R;JP;in Japanese) 

Strategies for combating urban pollution, 16:18443 (RA;US) 

Waste management in low-income urban area in developing 
countries.: Case in Guatemala City, 16:17362 (IA;JP;In 
Japanese) 

UREA 

Effect of three nitrogen fertilizer sources on wheat biomass and 

grain yield in irrigated soils, 16:18845 (R;SY;In Arabic) 
URETERS 

Roentgenological criteria for selection of children with vesi- 
coureteral reflux for conservative treatment, 16:18668 
(IA;SU;In Russian) 

URETHRA 
See URINARY TRACT 


URINARY TRACT 
See also URETERS 
Use of ellipsoidal reflectors to focus shock waves in water in 
lithotripsy, 16:18610 (R;US) 
UROCYON 
See FOXES 
UROGENITAL SYSTEM DISEASES 
See also NEPHRITIS 
Comparative evaluation of information content of methods of 
nuclear diagnosis of kidney diseases, 16:18669 (IA;SU;In 
Russian) 
Roentgenological criteria for selection of children with vesi- 
coureteral reflux for conservative treatment, 16:18668 
(IA;SU;In Russian) 
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UROGENITAL SYSTEM DISEASES 


Urological complications in patients with nonspecific ulcer colitis 
(roentgenoradiological investigation), 16:18688 (IA;SU;In 
Russian) 

Use of ellipsoidal reflectors to focus shock waves in water in 
lithotripsy, 16:18610 (R;US) 


US CLEAN COAL TECHNOLOGY PROGRAM 
Clean coal today: Issue No. 2, Spring 1991, 16:17216 (R;US) 
Environmental analysis of clean coal technologies, 16:16087 
(R;US) 


US DOE 
See also ANL 
BNL 
BATTELLE PACIFIC NORTHWEST LABORATO- 
RIES 
FEED MATERIALS PRODUCTION CENTER 
HANFORD RESERVATION 
IDAHO NATIONAL ENGINEERING LABORATORY 
LANL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
MOUND LABORATORY 
NEVADA TEST SITE 
ORGDP 
ORNL 
OAK RIDGE. RESERVATION 
PINELLAS PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
SOLAR ENERGY RESEARCH INSTITUTE 
WIPP 
Y-12 PLANT 
Assuring data quality for use in waste management system 
trade-off studies, 16:16384 (R;US) 
CTD Writing and Editing Standards, 16:19347 (R;US) 
Evaluation of the US Department of Energy's occupational 
safety and health program for its government-owned 
contractor-operated facilities, 16:16395 (R;US) 
Headquarters Procurement Operations annual report, fiscal 
year 1990, 16:17162 (R;US) 
Licensed reactor nuclear safety criteria applicable to DOE reac- 
tors, 16:16972 (R;US) 
New Brunswick Laboratory progress report, October 1989— 
September 1990, 16:16414 (R;US) 
Quarterly report on program cost and schedule: First quarter FY 
1991, 16:16243 (R;US) 
Record of Decision; Continued operation of K, L, and P Reactors, 
Savannah River Site, Aiken, South Carolina, 16:16971 (R;US) 
Research and development for DOE environmental restoration 
and waste management, 16:18533 (R;US) 
Technical information management in an emergency response, 
16:16396 (R;US) 
Technology '90: Accomplishments in technology transfer from 
DOE and its laboratories, 16:17194 (R;US) 


US EPA 
Questions and answers on the RCRA toxicity characteristic, 
16:18918 (R;US) 


US NRC 

A compilation of reports of the Advisory Committee on Reactor 
Safeguards, 1990 annual: Volume 12, 16:17001 (R;US) 

Compilation of reports from research supported by the Materials 
Engineering Branch, Division of Engineering: 1965-1990: 
Volume 1, 16:16652 (R;US) 

Development of the structural materials information center, 
16:17016 (RA;US) 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, January-March 1991: Volume 10, No.1, 
16:16822 (R;US) 

NRC regulatory agenda: Quarterly report, January—March 1991: 
Volume 10, No. 1, 16:16821 (R;US) 

NRC safety research in support of regulation, FY 1990: Volume 
5, 16:16823 (R:US) 

NRC's HLW research program plant, 16:16300 (RA;US) 
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Nuclear Regulatory Commission Information Digest, 1991 edi- 
tion: Volume 3, 16:16824 (R;US) 

Nuclear Regulatory Commission issuances: Volume 33, No. 2, 
16:16819 (R;US) 

‘Nuclear Regulatory Commission issuances: Volume 33, No. 3, 
16:16820 (R;US) 

Title List of Documents Made Publicly Available, February 1-28, 
1991: Volume 13, No. 2, 16:16818 (R;US) 

USA 
See also EAST COAST 
FEDERAL REGION VII 
FEDERAL REGION X 

Annual energy outlook 1991 with projections to 2010, 16:17190 
(R;US) 

Energy and the environment, 16:17178 (RA;US) 

Global warming policies in the US and Canada, 16:18462 
(R;JP;in Japanese) 

Hydrogen and the Green Wave, 16:16465 (RA;US) 

Nuclear waste management: A comparative analysis of six 
counties, 16:16313 (R;US) 

The Herfa-Neurode hazardous waste repository in bedded salt 
as an operating model for safe mixed waste disposal, 
16:16250 (R;US) 

United States/Mexico electricity trade study (Glossary included), 
16:16634 (R;US) 

USEFUL LIFE 
See SERVICE LIFE 
USSR 
Soviet oceanographic synthetic aperture radar (SAR) research, 
16:18400 (R:US) 
UTERINE CERVIX CARCINOMA 
See CARCINOMAS 
UROGENITAL SYSTEM DISEASES 
UTERUS 

Evaluation of proton therapy for cancer of uterine cervix, 
16:18826 (RA;JP;In Japanese) 

Ultrasonic examination and computerized tomography in complex 
diagnosis of uterus neoplasms, 16:18779 (IA;SU;in Russian) 


V 


V-1 REACTOR (BOHUNICE) 
See BOHUNICE V-1 REACTOR 
V-2 REACTOR (BOHUNICE) 
See BOHUNICE V-2 REACTOR 
V-2 REACTOR (DUKOVANY) 
See DUKOVANY V-2 REACTOR 
VA CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VACUUM PUMPS 
Vacuum studies for the Vivitron accelerator, 16:18220 (R;FR) 
VACUUM SYSTEMS 
APS storage ring vacuum system development, 16:18265 (R;US) 
UHV seal studies for the advanced photon source storage ring 
vacuum system, 16:18267 (R;US) 
Vacuum design for a superconducting mini-collider, 16:18286 
(R;US) 
Vacuum system of the high energy ring of an asymmetric B- 
factory based on PEP, 16:18287 (R;US) 
VAGINA 
See FEMALE GENITALS 
VALIDATION 
Hydrologic characterization of fractured rocks: An interdisci- 
plinary methodology, 16:16291 (R;US) 
VALVES 
Aging and service wear of check valves used in engineered 
safety-feature systems of nuclear power plants: Aging as- 
sessments and monitoring method evaluations: Volume 2, 
16:17117 (R;US) 
Dependent failure analysis of nuclear power pliant data bases, 
16:17039 (RA;US) 
Development of a fluid friction control valve for pressure letdown 
in hot dirty gas streams: Final report, 16:16041 (R;US) 





Improved bellows sealed plug valve, 16:18027 (PA;US) 

Investigation into the dynamical behaviour of non-return valves 
of different construction, 16:18011 (I;DE;in German) 

Recent improvements in check valve monitoring methods, 
16:17022 (RA;US) 

Recent improvements in check valve monitoring methods, 
16:16638 (R;US) 

Role of recent research in improving check vaive reliability at 
nuclear power plants, 16:17024 (RA;US) 

Rotary pneumatic valve, 16:18384 (PA;US) 

USNRC gate valve test results challenge flexwedge gate vaive, 
motor operator sizing equation, 16:17037 (RA;US) 

VAN DE GRAAFF ACCELERATORS 

lon and electron Van de Graaff accelerators of Kyoto University, 
16:18162 (IA;JP) 

Security problems at Vivitron, 16:18150 (R;FR;In French) 

Vacuum studies for the Vivitron accelerator, 16:18220 (R;FR) 


VANADIUM 

Low-temperature heat capacity of high purity elements of the 2- 
5 groups of the Periodic system, 16:17503 (IA;SU;In Russian) 

Microquantities determination of vanadium with quercetin, 
16:17725 (IA;BR;in Portuguese) 

Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA;US) 

Strain enhanced microstructural evolution, 16:17562 (R;US) 

VANADIUM ALLOYS 

A study of nuclear materials by neutron scattering, 16:17532 
(R;KR;In Korean) 

Environmental embrittlement of ordered intermetallic alloys at 
room temperature in moist atmospheres, 16:17463 (R;US) 

From electronic structure to alloy phase stability, 16:17563 (R;US) 

Ni-Nb system amorphous alloys stability under alpha-particles 
irradiation using charged-particle accelerators, 16:17469 
(R;SU;in Russian) 

VANADIUM MINERALS 

See MINERALS 


VANADIUM OXIDES 
Solid state NMR studies of heterogeneous catalysis, 16:17853 
(RA;US) 
VANES 
Experimental studies on the performance of the auborotation 
vanes, 16:16597 (IA;JP;in Japanese) 
VARIATIONAL METHODS 
A density variational approach to nuclear giant resonances at 
zero and finite temperature, 16:19145 (R;FR) 


VECTOR PROCESSING 
Vectorization of nuclear codes 90-1: SONATINA-2V HTTR ver- 
sion, TRIDOSE, VIENUS, SCRYU, 16:19360 (R;JP;in 
Japanese) 
VEGETATION 
See PLANTS 


VEHICLES 
See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 
Developing an ANS! standard for semitrailers used to transport 
radioactive materials, 16:16189 (R;US) 
Development of novel waste collection system using vacuum 
waste collecting car, 16:17363 (IA;JP;In Japanese) 
VENTILATION 
Impacts of the filter clogging on the behaviour of a ventilation 
network. in the event of fire, 16:18005 (R;FR) 
VENTILATION DUCTS 
See DUCTS 
VENTILATION 
VENTILATION SYSTEMS 
ACE Program Phase A: Containment filtration experiments, 
16:17083 (RA;US) 
The use of heat pumps in dwelling houses equipped with gravity 
ventilation, 16:17264 (R;Fl;In Finnish) 


VOCATIONAL TRAINING 


VERTEBRAE 

Experience on transdural epidurography application in diagnosis 
of protrusio and hernia of disks of lumbus vertebral section, 
16:18707 (IA;SU;In Russian) 

Multidetector bone densitometer for supine lateral vertebral 
scanning of the lumbar spine, 16:18611 (R;FR) 

Radiodiagnosis of osteochondrosis in children’s and teen-ager's 
age, 16:18709 (IA;SU;In Russian) 

Standardization of X-ray examination methods and forecasting 
in chondrgdysplasia in children and juveniles, 16:18710 
(IA;SU;In Russian) 

VERTICAL AXIS TURBINES 

Experimental studies on the performance of the auborotation 
vanes, 16:16597 (IA;JP;in Japanese) 

Field testing of the straight wing non-articulated vertical axis 
wind turbines, 16:16600 (IA;JP;In Japanese) 

VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS 

See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 

See CHEMICAL REACTORS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VESSELS (REACTOR) 

See REACTOR VESSELS 
VHF RADIATION 

See RADIOWAVE RADIATION 
VIBRATIONS (MECHANICAL) 

See MECHANICAL VIBRATIONS 
VIDICONS 

Video communications system, 16:18032 (PA;US) 
VINOFLEX 

See POLYVINYLS 
VINYLBENZENE 

See STYRENE 
VIRAL DISEASES 

Evaluation of a subunit vaccine to infectious hematopoietic 
necrosis virus: Annual report, July 31, 1989 to September 30, 
1990, 16:18846 (R;US) 

VIRGINIA 

Relationships between PAN and Ozone at sites in Eastern North 

America, 16:18424 (R;US) 
VIRUSES 

Evaluation of a subunit vaccine to infectious hematopoietic 
necrosis virus: Annual report, July 31, 1989 to September 30, 
1990, 16:18846 (R;US) 

Research studies on the life cycle of infectious hematopoietic 
necrosis virus, 16:18844 (R;US) 

VISCOSITY 

Stability and accuracy of differencing schemes for viscoplastic 

models in wavecodes, 16:17560 (R;US) 
VISCOUS FLOW 

An efficient second-order projection method for viscous incom- 
pressible flow, 16:18991 (R;US) 

Two- and three-dimensional flow of viscous fluid (finite elements 
solution of Navier-Stokes equations), 16:18054 (R;CS;in Rus- 
sian) 

VISIBLE RADIATION 
Introduction to optical polarization and polarization modulation, 
16:17803 (RA;US) 
VITAMIN B-2 
See RIBOFLAVIN 
VITAMIN P 
See BIOFLAVONOIDS 
VITRIFICATION 

ISV safety, processing, and starter path issues, 16:16405 (R;US) 

Natural analogue study of long-term leaching behavior of vitrifi- 
cation glass: Weathering of volcanic glass in Fuji and 
izu-Oshima, 16:16316 (R;JP;in Japanese) 

VOCATIONAL TRAINING 

See TRAINING 
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VOLATILE MATTER 


VOLATILE MATTER 
Overview of DOE's field screening technology development ac- 
tivities, 16:18532 (R;US) 
VOLCANIC ROCKS 
See also BASALT 
K-Ar dating of young volcanic rocks: Final report, 16:16575 
(R;US) 
VOLT-AMPERE CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLUME 
Variable volume calibration apparatus, 16:18394 (PA;US) 
VORTEX FLOW 
Numerical simulation of a viscous vortex ring interaction with a 
density interface: Revision 1, 16:18989 (R;US) 
Vorticity intensification and transition to turbulence in a three- 
dimensional shear flow, 16:18992 (R;US) 
VORTICES (MAGNETIC) 
See MAGNETIC FLUX 
VULPES 
See FOXES 


W 


W MINUS BOSONS 
Th W boson transverse momentum spectrum in proton- 
antiproton collisions at ,/s = 1.8 TeV, 16:19017 (R;US) 
W*~ and 2° production at hadron colliders, 16:19012 (R;FR) 
W PLUS BOSONS 
Th W boson transverse momentum spectrum in proton- 
antiproton collisions at ,/s = 1.8 TeV, 16:19017 (R;US) 
W*~ and Z° production at hadron colliders, 16:19012 (R;FR) 
WALLS 
See also TROMBE WALLS 
Highly insulated light wall elements with a high thermal capacity, 
16:17248 (R;DK;In Danish) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
UNDERGROUND DISPOSAL 
Design procedure and work schedule for final disposal site, 
16:17389 (IA;JP;in Japanese) 
How does one communicate “isolation of wastes from people 
and environments?”, 16:16263 (R;US) 
Planning of closed-system disposal site, 16:17390 (IA;JP;Iin 
Japanese) 
Problems concerning administrative procedures (permission 
and approval) for industrial waste disposal site, 16:17307 
(IA;JP;in Japanese) 
Study on leakage position detection in controlled final disposal 
site, 16:17392 (IA;JP;in Japanese) 
Study on waste disposal measures and their evaluation from po- 
litical point of view. (1), 16:17349 (IA;JP;in Japanese) 
WASTE FORMS 
A statistical approach for identifying nuclear waste glass compo- 
sitions that will meet quality and processability requirements, 
16:16326 (R;US) 
Determination of toxic organic constituents in radioactive waste, 
16:16275 (R;DE;In German) 
Equations for predicting release rates for waste packages in un- 
saturated tuff, 16:16295 (R;US) 
Long-term stability of high-level waste forms, 16:16219 (R;FR) 
Mineralogical textural and compositional data on the alteration of 
basaltic glass from Kilauea, Hawaii to 300°C: Insights to the 
corrosion of a borosilicate glass waste-form, 16:16359 (R;US) 
TRU waste certification and TRUPACT-2 payload verification, 
16:16224 (R;US) 
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The construction of solid waste form test facility, 16:16280 
(R;KR;In Korean) 


WASTE ISOLATION PILOT PLANT 
See WIPP 


WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE RETRIEVAL 
WASTE STORAGE 
WASTE TRANSPORTATION 

DOE model conference on waste management and environ- 
mental restoration: Proceedings, 16:17291 (R;US) 

Definition and handling of sludge from construction works in ac- 
cordance with waste disposal and public cleaning law. 3.: 
Criticism on guidelines on disposal of waste construction ma- 
terial set up by Ministry of Health and Walfare, 16:17306 
(IA;JP;In Japanese) 

Draft: Policies and strategies for integrated waste management, 
16:17183 (R;SE) 

Environmental Restoration and Waste Management Program 
Control Plan: Change Control Coordinator procedure for im- 
plementing activity data sheet baselining and change control 
plan, 16:17176 (R;US) 

Migration of radionuclides in geologic media: Fundamental re- 
search needs, 16:16212 (R;US) 

Present situation of and activities for waste disposal in Saiatama 
prefecture, 16:17346 (IA;JP;in Japanese) 

Research and development for DOE environmental restoration 
and-waste management, 16:18533 (R;US) 


WASTE OILS 
Release investigation report for underground storage tank 2338- 
U at Building 9720-13, Oak Ridge Y-12 plant, Oak Ridge, 
Tennessee, 16:16374 (R;US) 


WASTE PROCESSING 
See also ACTIVATED SLUDGE PROCESS 
RADIOACTIVE WASTE PROCESSING 

Application of membrane treatment to seepage water from land- 
fill for waste disposal.: COD reduction by UF membrane and 
RO membrane, 16:17359 (IA;JP;ln Japanese) 

Comment on waste and its disposal from the viewpoint of en- 
tropy, 16:17351 (IA;JP;ln Japanese) 

Mixed waste treatment options for wastes generated at the 
Idaho National Engineering Laboratory, 16:16265 (R;US) 

Obtaining variances from the treatment standards of the RCRA 
Land Disposal Restrictions: | Environmental Guidance, 
16:16238 (R;US) 

Proceedings of the 1st annual conference of the Japan Society 
of Waste Management Experts, 16:17292 (|;JP;ln Japanese) 
Proceedings of waste stream minimization and utilization inno- 
vative concepts—An experimental technology exchange: 

Volume 1, Mining and metals remediation, 16:17335 (R;US) 

Proceedings of waste stream minimization and utilization inno- 
vative concepts: An experimental technology exchange: 
Volume 2, General industrial, 16:17336 (R;US) 

Study on hazardous components and proper processing of dust 
from shredded waste automobiles and waste electrical appli- 
ances, 16:17319 (IA;JP;In Japanese) 

Study on material balance of chlorine in relation to processing 
and disposal of waste, 16:17398 (IA;JP;ln Japanese) 

Study on waste disposal measures and their evaluation from po- 
litical point of view. (1), 16:17349 (IA;JP;In Japanese) 


WASTE PROCESSING PLANTS 

See also RESOURCE RECOVERY FACILITIES 

Achievement of consent to and participation of residents in con- 
struction of general waste processing facilities, 16:17352 
(IA;JP;In Japanese) 

Application of ultrafiltration membrance to raw sewage process- 
ing, 16:18540 (IA;JP;In Japanese) 

Comment on practice of maintenance of digester chamber in 
Aichi Prefecture, 16:17355 (IA;JP;In Japanese) 

Corrosion test for wet-type flue gas processing equipment in 
municipal waste incinerator, 16:17382 (IA;JP;ln Japanese) 





Effects of coagulant on coagulation-membrane separation pro- 
cess, 16:17357 (IA;JP;In Japanese) 

Role of citizens in resduction and recyling of waste, 16:17353 
(IA;JP;In Japanese) 

Smali-size equipment for processing of gas from municipal 
waste incinerator, 16:17376 (IA;JP;in Japanese) 

Study on various factors affecting the flux in membrane separa- 
tion type raw sewage processing plant, 16:17356 (IA;JP;In 
Japanese) 

Waste disposal questionnair on citizens.: Study for Shiso 
County, Hyogo Prefecture, 16:17354 (IA;JP;ln Japanese) 

WASTE RETRIEVAL 
Statistic analysis of waste recycling activity, 16:17364 (IA;JP;In 
Japanese) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE STORAGE 

See also RADIOACTIVE WASTE STORAGE 

How does one communicate “isolation of wastes from people 
and environments?”, 16:16263 (R;US) 

WASTE TRANSPORTATION 

A literature-based preliminary characterization of risks in the nu- 
clear waste management system, 16:16406 (R;US) 

Cooperative agreements: The new age, 16:16193 (R;US) 

Development of cask and transportation system, 16:16197 
(R;KR;In Korean) 

Development of novel waste collection system using vacuum 
waste collecting car, 16:17363 (IA;JP;in Japanese) 

Effect of community on unit release of combustible waste and its 
seasonal change, 16:17366 (IA;JP;in Japanese) 

Nuclear waste management systems issues related to trans- 
portation cask design: At-reactor spent fuel storage, Monitored 
Retrievable Storage and modal mix, 16:16198 (R:US) 

Nuclear waste shipping container response to severe accident 
conditions, A brief critique of the modal study, 16:16402 (R;US) 

The WIPP transportation system: Demonstrated readiness, 
16:16194 (R;US) 

Understanding and involvement: The key to public acceptance 
of the Waste Isolation Pilot Plant, 16:17200 (R;US) 

WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 
Alkali Metal Compounds 

Changes in contaminant composition at landfill sites. (9).: Appli- 
cation of soil covering to treatment of alkaline seepage water, 
16:17360 (IA;JP;in Japanese) 

Bases 

High-degree processing of seepage water from landfill site for 
waste disposal, 16:17402 (IA;JP;in Japanese) 

Study on nitrification and denitrification of seepage water of high 
salt concentration, 16:17401 (IA;JP;In Japanese) 

Chemical Oxygen Demand 

High-degree processing of seepage water from landfill site for 

waste disposal, 16:17402 (IA;JP;in Japanese) 
Decontamination 

Treatment studies at the Rrocess Waste Treatment Plant at Oak 

Ridge National Laboratory, 16:18566 (R;US) 
Denitrification 

High-degree processing of seepage water from landfill site for 
waste disposal, 16:17402 (IA;JP;in Japanese) 

Study on nitrification and denitrification of seepage water of high 
salt concentration, 16:17401 (IA;JP;in Japanese) 

Evaporation 

Report on disposal of special hazardous waste in West Ger- 

many, 16:17408 (IA;JP;in Japanese) 
Mass Transfer 

Transport of heavy metals in process wastewaters: Final com- 
posite report, September 1, 1989-November 30, 1990, 
16:16075 (R;US) 

Nitrification 

High-degree processing of seepage water from landfill site for 
waste disposal, 16:17402 (IA:JP;in Japanese) 

Study on nitrification and denitrification of seepage water of high 
salt concentration, 16:17401 (IA;JP;In Japanese) 


Nitrogen Compounds 
Study on nitrogen decomposition process in waste layer at land- 
fill site, 16:17361 (IA;JP;in Japanese) 
Organic Chlorine Compounds 
Formation of organic chlorine compounds from seepage water 
from landfill waste disposal site, 16:17404 (IA;JP;in Japanese) 
Ph Value 
Changes in contaminant composition at landfill sites. (9).: Appli- 
cation of soil covering to treatment of alkaline seepage water, 
16:17360 (IA;JP;In Japanese) 
Report on disposal of special hazardous waste in West Ger- 
many, 16:17408 (IA;JP;In Japanese) 
Sanitary Landfills 
High-degree processing of seepage water from landfill site for 
waste disposal, 16:17402 (IA;JP;in Japanese) 
Study for prevention of calcium scaling in landfill seepage water 
processing plant, 16:17400 (IA;JP;in Japanese) 
Study on long-term stability of chelate-treated EP ash, 16:16625 
(IA;JP;In Japanese) 
Scaling 
Study for prevention of calcium scaling in landfill seepage water 
processing plant, 16:17400 (IA;JP;in Japanese) 
Urban Areas 
Reduction of domestic water consumption and waste water 
draining, 16:17191 (1;DK;in Danish) 
Waste Processing 
Application of membrane treatment to seepage water from land- 
fill for waste disposal.: COD reduction by UF membrane and 
RO membrane, 16:17359 (IA;JP;In Japanese) 
High-degree processing of seepage water from landfill site for 
waste disposal, 16:17402 (IA;JP;in Japanese) 
Report on disposal of special hazardous waste in West Ger- 
many, 16:17408 (IA;JP;In Japanese) 
Waste Processing Plants 
Study for prevention of calcium scaling in landfill seepage water 
processing plant, 16:17400 (IA;JP;in Japanese) 
Water Chemistry 
Transport of heavy metals in process wastewaters: Final com- 
posite report, September 1, 1989-November 30, 1990, 
16:16075 (R;US) 
Water Quality 
Study on distribution of water properties and water content in 
waste layer at landfill disposal site, 16:17405 (IA;JP;in Japan- 
ese) 
Water Treatment 
Water treatment method, 16:18567 (PA;US) 


WASTE-FUELED BOILERS 


See REFUSE-FUELED BOILERS 


WASTE-FUELED POWER PLANTS 


See REFUSE-FUELED POWER PLANTS 


WASTEFORMS 


See WASTE FORMS 


WASTES 


See also BIOLOGICAL WASTES 
CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SEWAGE 
SOLID WASTES 

DOE model conference on waste management and environ- 
mental restoration: Proceedings, 16:17291 (R;US) 

Effect of waste activated charcoal on soil and crops, 16:17302 
(IA;JP;in Japanese) 

Evaluation of waste paper including newspaper as bedding ma- 
terial and accelerator for composting of livestock droppings, 
16:17301 (IA;JP;In Japanese) 

Metal metabolism and adaptation in the polychaete, Neanthes 
arenaceodentata: Final technical report, 16:18608 (R;US) 


ERA Vol. 16, No. 7 843 





WATER 


WATER 

See also DRINKING WATER 
FEEDWATER 
GROUND WATER 
HEAVY WATER 
HOT WATER 
SEAWATER 
WASTE WATER 

Improvement of soft waste soil generated from shield tunneling 
works, 16:17294 (IA;JP;In Japanese) 

Improvements in polarization spectroscopy based on high- 
frequency modulation, 16:17804 (RA;US) 

Neutron activation analysis of natural waters in combination with 
preliminary concentration of microelements, 16:17818 
(RA;SU;In Russian) 

Study on leakage position detection in controlled final disposal 
site, 16:17392 (IA;JP;In Japanese) 

Water flow characteristics of rock fractures, 16:18578 (R;SE) 

WATER CHEMISTRY 

Assessment of effectiveness of the water chemistry in sec- 
ondary circuits of WWER-440 units of Kozloduj nuclear power 
plant, 16:16682 (IA;CS;In Russian) 

Chemical regime analysis for the WWER-type nuclear power 
plant secondary circuit with regard to salt concentration in 
steam generator feedwater, 16:16688 (IA;CS;In Czech) 

Development of a diagnostic expert system for secondary water 
chemistry, 16:16863 (RA;Fl) 

Effect of secondary circuit materials and water regime on steam 
generator reliability, 16:16684 (IA;CS;in Czech) 

Effect of surface treatment of steam generator heat transfer tubes 
and of the primary circuit chemical regime on the transport and 
activation of corrosion products, 16:16678 (IA;CS;in Czech) 

Influence of various additions to water on Zircaloy 4 corrosion in 
autoclave tests at 350 deg. C, 16:17510 (RA;XA) 

WATER COOLANT 
See WATER 

WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 

WATER HEATING 

Study on pertormance of heat pump cycle for hot tap water sup- 
ply.: Comparison with steam cycle in combined cycle, 
16:17244 (R;JP;In Japanese) 

WATER MODERATOR 

See WATER 

WATER POLLUTION 

Study on analysis of sources of turbidity caused by revetment 
work for land-reclamation waste disposal site, 16:17393 
(IA;JP;In Japanese) 

WATER QUALITY 

Application of ultrafiltration membrance to raw sewage process- 

ing, 16:18540 (IA;JP;in Japanese) 
WATER RECLAMATION 

Remediation cleanup options for the Hoe Creek UCG site, 

16:16088 (R;US) 
WATER RESERVOIRS 
US Department of Energy reservior research activities Oak 
Ridge National Laboratory, 16:18541 (R;US) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER SOURCE HEAT PUMPS 

Air Conditioning in cold region and utilization of heat pump, 
16:17255 (RA;JP;in Japanese) 

Experiment of a living house depending on renewable energy by 
a solar-heat pump system, 16:16538 (IA;JP;in Japanese) 

Heat pump spread promotion communication conference.: Col- 
lection of lectures in first Hokkaido block conference, 
16:17254 (R;JP;In Japanese) 

Utilization technology of heat pump for use in cold region, 
16:17259 (RA; JP; In Japanese) 

WATER TABLES 

Annual report of 1990 groundwater, monitoring data for treat- 
ment, storage, or disposal facilities at the Y-12 plant: 
Groundwater surface elevations, 16:18584 (R;US) 
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WATER TREATMENT 

Ozone treatment of cooling water, results of a full-scale perfor- 

mance evaluation, 16:17281 (R;US) 
WATER WELLS 

Annual report of 1990 groundwater monitoring data for 
treatment, storage, or disposal facilities at the Y-12 plant: Re- 
porting and statistical evaluation of the subsequent year (fifth) 
data, 16:18585 (R;US) 

Annual report of 1990 groundwater, monitoring data for treat- 
ment, storage, or disposal facilities at the Y-12 plant: 
Groundwater surface elevations, 16:18584 (R;US) 

Borehole completion and seal testing for upper confined 
aquifier-monitoring wells in the 300-FF-5 operable unit, 
16:16397 (R;US) 

WATER WHEELS 
Turbine which is used as a wind turbine and water-mill, 
16:16596 (IA;JP;In Japanese) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERWHEELS 
See WATER WHEELS 
WATTS BAR-1 REACTOR 

Safety Evaluation Report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2 (Docket Nos. 50-390 and 50- 
391): Supplement No. 6, 16:16999 (R;US) 

WATTS BAR-2 REACTOR 

Safety Evaluation Report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2 (Docket Nos. 50-390 and 50- 
391): Supplement No. 6, 16:16999 (R;US) 

WAVE PROPAGATION 
Conservative front-tracking for inviscid compressible flow, 
16:18990 (R;US) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK PARTICLE DECAY 
See also SEMILEPTONIC DECAY 
Polarization effects in heavy A decays, 16:19024 (R;DE) 
WEAPONS 
See also CHEMICAL WARFARE AGENTS 
NUCLEAR WEAPONS 

A measurement system for aircraft/weapon electromagnetic 

compatibility, 16:18402 (R;US) 
WEAR 

On-line and precise measurement of iron wear using thin layer 

activation reactions by proton beam, 16:17475 (IA;JP) 
WEATHER 

Characteristics of solar radiation in each district based on sun- 
shine hours, 16:16507 (IA;JP;In Japanese) 

Short term prediction of local wind conditions (Risoe National 
Laboratory), 16:16615 (RA;DK) 

WECS 
See WIND TURBINES 
WELDED JOINTS 

See also BRAZED JOINTS 

Analytical studies of transverse strain effects on fracture tough- 
ness for circumferentially oriented cracks, 16:16756 (R;US) 

Corrosion fatigue aspects of WWER-440 reactor materials, 
16:16752 (RA;XA) 

Corrosion resistance in welded joints of high alloy stainless 
steels exposed to seawater, 16:18037 (R;SE;in Swedish) 

Electron beam welding in manufacture of fuel rods for nuclear 
power plants, 16:16866 (R;CN;in Chinese) 

Environmentally assisted cracking in light water reactors, 
16:17093 (RA;US) 

Extension of "U' nozzle test equipment by an austenitic safe end 
and pipe, with bimetallic weld, for qualification of nondestruc- 
tive testing methods. Final report, 16:18072 (R;DE;In German) 

Low-cycle fatigue of welded joints of O8Kh18N10T steel, 
16:17478 (IA;CS;In Czech) 

Recent developments in France for ISI of PWR vessels, 
16:16711 (IA;CS) 

Short cracks in piping and piping wells, 16:17089 (RA;US)- 





WELDS 
See WELDED JOINTS 
WELL DRILLING 
Progress in The Lost Circulation Technology Development Pro- 
gram, 16:16587 (R;US) 
WELLS 
See also EXPLORATORY WELLS 
GEOTHERMAL WELLS 
OIL WELLS 
WATER WELLS 
Groundwater monitoring challenges on the Oak Ridge Reserva- 
tion, 16:18536 (R;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VALLEY PROCESSING PLANT 
West Valley Demonstration Project: Annual report to Congress, 
16:16372 (R;US) 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WHEAT 

Effect of three nitrogen fertilizer sources on wheat biomass and 
grain yield in irrigated soils, 16:18845 (R;SY;in Arabic) 

Field calibration of soil-core microcosms for evaluating fate and 
effects of genetically engineered microorganisms in terrestrial 
ecosystems, 16:18604 (R;US) 

Modifying K*/Na* discrimination in salt-stressed wheat contain- 
ing individual chromosomes of a salt-tolerant Lophopyrum: 
Progress report, 16:18496 (R;US) 

WHEELS 

See also WATER WHEELS 

A new wheel control system for the omnidirectional HERMIES- 
Ill robot, 16:18025 (R;US) 

WHISKERS 
The development of SiC whisker fabrication technology for nu- 
clear applications, 16:17663 (R;KR;In Korean) 
WILSON LOOP 
A shortcut to hard thermal loops, 16:19020 (R;US) 
WIND 

Characteristics of PV array output considered the environmental 
factors, 16:16515 (IA;JP;in Japanese) 

Fast three-dimensional wind simulation and the prediction of 
stochastic blade loads, 16:16602 (R;NL) 

Short term prediction of local wind conditions (Risoe National 
Laboratory), 16:16615 (RA;DK) 

Studies of variable pitch and plural blade windmills, 16:16598 
(IA;JP;In Japanese) 

Wind field simulation: Overview and analysis of methods, 
16:16601 (R;NL;In Dutch) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND FARMS 
See WIND TURBINE ARRAYS 
WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND LOADS 

Wind field simulation: Overview and analysis of methods, 

16:16601 (R;NL;In Dutch) 
WIND POWER 

Contributions from the Department of Meteorology and Wind 
Energy to the ECWEC’90 conference in Madrid, Spain, 
16:16608 (R;DK) 

Uncertainties in energy production forecasting (Risoe National 
Laboratory), 16:16618 (RA;DK) 

WIND POWER INDUSTRY 

Review of the current situation of the Danish wind power indus- 

try, 16:16593 (I;DK;In Danish) 
WIND POWER PLANTS 

Wind tunnel test for aerodynamic characteristics of rotor for wind 

turbine system in antarctica, 16:16599 (IA;JP;ln Japanese) 
WIND TURBINE ARRAYS 

Turbulence measurements in a windfarm (Denmark), 16:16617 

(RA;DK) 


WIND TURBINES 
Testing 


Wake measurements on the Nibe wind turbines in Denmark, 
16:16604 (R;GB) 
WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 
Aerodynamics 
Investigation into the effect of turbine rotation on the maximum 
lift coefficient, 16:16605 (R:GB) 
Control Systems 
Turbine which is used as a wind turbine and water-mill, 
16:16596 (IA;JP;in Japanese) 
Cost Benefit Analysis 
Windmill economy: Investigation of the economy of private 
windmill development in Denmark based on results from 
questionnaires, 16:16592 (1;DK;In Danish) 
Design 
Recommendations for an European wind turbine standard load 
cases (Risoe National Laboratory), 16:16613 (RA;DK) 
Testing of wind-electric pumps at ENEA test facility, 16:16603 
(R;IT) 
Energy Conservation 
Turbine which is used as a wind turbine and water-mill, 
16:16596 (IA;JP;in Japanese) 
Energy Efficiency 
Turbine which is used as a wind turbine and water-mill, 
16:16596 (IA;JP;in Japanese) 
Fatigue 
Wind field simulation: Overview and analysis of methods, 
16:16601 (R;NL;In Dutch) 
Incidence Angle 
Turbine which is used as a wind turbine and water-mill, 
16:16596 (IA;JP;in Japanese) 
Noise Pollution 
The prediction of propagation of noise from wind turbines with 
regard to community disturbance, 16:16595 (R;GB) 
Numerical Data 
Development tendencies of foreign windmills, 
(R;DK;In Danish) 
Pertormance Test 
Rotor loading: The influence of dynamics (Risoe National Labo- 
ratory), 16:16614 (RA;DK) 
Power Systems 
Wind/diesel system modelling and design (Risoe National Labo- 
ratory), 16:16619 (RA;DK) 
Pressure Measurement 
Investigation into the effect of turbine rotation on the maximum 
lift coefficient, 16:16605 (R;GB) 
Rotation 
investigation into the effect of turbine rotation on the maximum 
lift coetficient, 16:16605 (R;GB) 
Rotors 
Wind field simulation: Overview and analysis of methods, 
16:16601 (R;NL;In Dutch) 
Site Characterization 
Wind resources in complex terrain, measurements and models 
(Risoe National Laboratory), 16:16620 (RA;DK) 
Site Selection 
The Hjardemaal escarpment experiment (Risoe National Labo- 
ratory), 16:16616 (RA;DK) 
Where shall we put the windmills?, 16:16607 (1;DK;In Danish) 
Standards 
Recommendations for an European wind turbine standard load 
cases (Risoe National Laboratory), 16:16613 (RA;DK) 
Systems Analysis 
Equations of motion and stability analysis of one-blade and two- 
blade wind turbines with FE-modelled tower or pole, 16:16606 
(R;DE;In German) 
Technology Assessment 
Development tendencies of foreign windmills, 
(R;DK;In Danish) 
Testing 
Testing of wind-electric pumps at ENEA test facility, 16:16603 
(R;IT) 


16:16591 


16:16591 
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WINDOWS 


WINDOWS 

Numerical analyses on a daylighting effects of a lightshelf, 
16:17241 (IA;JP;In Japanese) 

Numerical analysis on energy saving and indoor thermal envi- 
ronmental effects of window systems, 16:17238 (IA;JP;In 
Japanese) 

Numerical anlysis on solar luminous/thermal performances of 
window systems, 16:17240 (IA;JP;in Japanese) 

Solid state electrochromic “smart” windows: Final report, May 1, 
1987—August 31, 1990, 16:17246 (R;US) 

Test cell studies 1: window coverings: Measurement of parame- 
ters describing the effect of curtains, net curtains and 
venetian blinds, 16:16552 (R;GB) 

The Diod window, an experimental evaluation, 16:17271 
(R;SE;In Swedish) 

WINE 
See BEVERAGES 
WIPP 
Background Radiation 


Radon monitoring at the Waste Isolation Pilot Plant, 16:16248 


(R;US) 
Compartments 

Computer simulation of an internally pressurized radioactive 
waste disposal room in a bedded salt formation, 16:16346 
(R;US) 

Geologic Formations 

Mineralogy of the Rustler Formation in the WIPP-19 core, 

16:18937 (R;US) 
Geology 

Preliminary geohydrologic conceptual model of the Los 
Medanos region near the Waste Isolation Pilot Plant for the 
purpose of performance assessment, 16:16334 (R;US) 

Geomorphology 

Fracturing around excavations in salt at the WIPP, 16:16252 

(R;US) 
Human Intrusion 

Ten Thousand Years of Solitude?: On Inadvertent Intrusion into 

the Waste Isolation Pilot Project Repository, 16:16285 (R;US) 
Hydrology 

Geochemistry of Salado Formation brines recovered from the 
Waste Isolation Pilot Plant (WIPP) repository, 16:16226 (R;US) 

Intergranular fluid compositions from the Waste Isolation Pilot 
Plant (WIPP) southeastern New Mexico, 16:16336 (R;US) 

Preliminary geohydrologic conceptual model ‘of the Los 
Medanos region near the Waste Isolation Pilot Plant for the 
purpose of performance assessment, 16:16334 (R;US) 

The effect of brine on the creep of WIPP salt in laboratory tests, 
16:16338 (R;US) 

Operation 

instilling professionalism in the nuclear industry: A focus upon 

conduct of operations, 16:16389 (R;US) 
Pertormance 

Design analysis of engineered alternatives for the Waste Isola- 

tion Pilot Plant, 16:16247 (R;US) 
Pertormance Testing 

Rationale for revised bin-scale gas-generation tests with 
contact-handled transuranic wastes at the Waste Isolation Pi- 
lot Plant, 16:16343 (R;US) 

Waste Isolation Pilot Plant Dry Bin-Scale Integrated Systems 
Checkout Pian: Revision 2, 16:16245 (R;US) 

Permit Applications 

Resource Conservation and Recovery Act Part B permit appli- 
cation: Volume 1, 16:16255 (R;US) 

Resource Conservation and Recovery Act, Part B Permit Appli- 
cation: Volume 2, Appendices B1, C1, C2, 16:16256 (R;US) 

Resource Conservation and Recovery Act, Part B Permit Applica- 
tion: Volume 4, Appendices C3, C4, D1-D10, 16:16258 (R;US) 

Resource Conservation and Recovery Act, Part B permit appli- 
cation: Volume 3, 16:16257 (R;US) 

Resource Conservation and Recovery Act: Part B, Permit appli- 
cation: Volume 5, Appendices E1, H1, 11-3, K1, K2, L1, 
16:16259 (R;US) 

Personnel Dosimetry 
WIPP radiation dosimetry program, 16:16394 (R;US) 


Program Management 

Quality Assurance Program Plan for the Waste Isolation Pi- 
lot Plant Experimental-Waste Characterization Program, 
16:16240 (R;US) 

Public Relations 

Understanding and involvement: The key to public acceptance 

of the Waste Isolation Pilot Plant, 16:17200 (R;US) 
Radioactive Waste Disposal 

Computer simulation of an internally pressurized radioactive 
waste disposal room in a bedded salt formation, 16:16346 
(R;US) 

Risk Assessment 

HVAC fault tree analysis for WIPP integrated risk assessment, 

16:16231 (R;US) 
Security 

Ten Thousand Years of Solitude?: On Inadvertent Intrusion into 

the Waste Isolation Pilot Project Repository, 16:16285 (R;US) 
Site Characterization 

Regional double-porosity solute transport in the Culebra dolomite 
under brine-reservoir-breach release conditions: An analysis 
of parameter sensitivity and importance, 16:16333 (R;US) 

Stress Analysis 

Coupled fiuid-flow modeling of brines flowing through deforming 
salt around the excavations for the Waste Isolation Pilot Plant 
(WIPP), in the Permian Salado Formation, 16:16225 (R;US) 

The closure of WIPP disposal rooms filled with various waste 
and backfill combinations, 16:16341 (R;US) 

The structural response of WIPP disposal room with internal gas 
generation, 16:16340 (R;US) 

WIPP [Waste Isolation Pilot Plant] intermediate scale borehole 
test: A pretest analysis, 16:16342 (R;US) 

Technology Assessment 

Geotechnical Field Data and Analysis Report, July 1989-June 

1990: Volume 1, 16:16260 (R;US) 
Tunneling 

Construction of a cylindrical brine test room using a tunnel bor- 

ing machine, 16:16227 (R;US) 
Underground Mining 

Blending mining and nuclear industries at the Waste Isolation 
Pilot Plant, 16:16228 (R;US) 

Mining: The beginning and the end of the nuclear cycle, 
16:16254 (R;US) 

Ventilation Systems 

Special features of nuclear waste repository ventilation system 
VIS-A-VIS experiences at the Waste Isolation Pilot Plant, 
16:16251 (R;US) 

Vent hood concept for safely unloading TRUPACT-IIs, 16:16249 
(R;US) 

Water Quality 
Groundwater monitoring at the Waste Isolation Pilot Plant, 
16:16230 (R;US) 
WOLFRAM 
See TUNGSTEN 
WwooD 

Compaction and permeability of simulated waste, 16:16339 
(R;US) 

Materials from renewable resources, 16:16483 (RA;US) 

Measurement of boron in lumber by neutron attenuation, 
16:16443 (IA;CA) 

WOOD ALCOHOL 
See METHANOL 
WOOD BURNING FURNACES 

Handbook for manufacturers of wood burning stoves, 16:18078 
(l;DK;In Danish) 

Results of performance tests on a design analysis made on a 
wood burning furnace intended for the winter heating of poul- 
try houses, 16:16475 (R;US) 

WOOD WASTES 
Changes in fuel chips during storage in large piles, 16:16478 
(R;SE;In Swedish) 
WORKERS 
See PERSONNEL 
WORKING (MATERIALS) 
See MATERIALS WORKING 
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WORKING FLUIDS 

See also REFRIGERANTS 

Properties of nitrate aqueous solutions, 16:17146 (IA;JP;In 
Japanese) 

WWER TYPE REACTORS 
See also BOHUNICE V-2 REACTOR 
PAKS-1 REACTOR 
PAKS-2 REACTOR 
TEMELIN-1 REACTOR 

Application of simulators in operating nuclear power plants, 
16:16887 (RA;XA) 

Assessment of corrosion effects of decontamination procedures 
on primary circuit structural materials, 16:16707 (IA;CS;In 
Czech) 

Corrosion engineering in nuclear power industry, 16:16708 
(IA;CS;In Czech) 

Corrosion in power engineering: Conference proceedings, 
16:16706 (1;CS;in Czech, Slovak, Hungarian) 

Experience in the in-situ corrosion deposit measurements of the 
primary system at Paks nuclear power plant, 16:16744 (RA;XA) 

Model experiments aimed at improving the evaluation of WWER 
pressure vessel radiation damage. |: WWER-1000 mock-up 
experiments on LR-0 reactor and neutron spectrum calcula- 
tions for evaluation of pressure vessel radiation damage, 
16:16757 (R;CS;In Russian) 

WYOMING 

Remediation cleanup options for the Hoe Creek UCG site, 

16:16088 (R;US) 


X 


X RADIATION 
X-ray spot motion during 220 ps laser pulses, 16:19306 (R;US) 
X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 
New solutions in detection technology of low energetic gamma, 
X and beta radiation, 16:18312 (RA;PL;In Polish) 
X-RAY DIFFRACTION 
Development and application of isotopic methods in engineering 
and technology: Measurement methods. Proceedings of the 
Polish symposium, 11-14 September 1985, Zakopane, 
16:18319 (R;PL;In Polish) 
Measurements of residual austenite content in bearing steels by 
Moessbauer effect spectroscopy, 16:17802 (RA;PL;In Polish) 
Study of phase transformations by nuclear methods, 16:18065 
(RA;PL;in Polish) 
X-RAY DIFFRACTOMETERS 
Diftractometer data collecting method and apparatus, 16:18362 
(PA;US) 
X-RAY FLUORESCENCE ANALYZERS 
Elaboration of instrumentation for nuclear instrumental measur- 
ing methods used in industry and medicine, 16:18310 
(RA;PL;In Polish) 
Fast, high-resolution 
16:18365 (R;US) 
X-RAY LASERS 
A high sensitivity stimulated emission detector for soft x-ray 
laser research, 16:18134 (R;US) 
Plasma x-ray focusing studies: Year end report for January 1, 
1990-September 30, 1990, 16:19303 (R;US) 
Production of cold highly-ionized plasmas by intense subpi- 
cosecond lasers, 16:18141 (R;US) 
Resonantly photo-pumped nickel-like erbium x-ray laser, 
16:18132 (PA;US) 
Review of soft x-ray lasers and their applications, 16:18133 
(R;US) 
Saturation and kinetic issues for optical-field-ionized plasma x- 
ray lasers, 16:18140 (R;US) 
X-ray laser, 16:18127 (PA;US) 
X-RAY SOURCES 
Apparatus for monitoring x-ray beam alignment, 16:18969 
(PA;US) 


x-ray microfluorescence imaging, 


YTTRIUM COMPOUNDS 
Absorption Spectroscopy 


Coated x-ray filters, 16:16445 (PA;US) 
X-RAY SPECTRA 

Plasma spectroscopy simulations with the ALTAIR code, 
16:18974 (R;US) 

Study of the L-X-ray emission fine structure of Ta, Au and Th in- 
duced by Kr ions for energies between 0.6 and 4 MeV/A, 
16:19066 (R;FR;In French) 

X-RAY SPECTROMETERS 

First results on testing a wavelength dispersive X-ray spectrom- 

eter at a particle accelerator, 16:18366 (RA;DE;in German) 
XENON 

lon yields from strong optical field ionization experiments using 

100 femtosecond laser pulses, 16:18977 (R;US) 
XENON 131 TARGET 

Emission of hard gamma-quanta in x Xe-interactions at 3.5 

GeV/c, 16:19096 (R;SU;in Russian) 
XYLENES 

Field and laboratory evaluation of the use of nitrate to remove 
BTX from a fuel spill, 16:18509 (RA;US) 

In situ reclamation of spills from underground storage tanks: 
New approaches for site characterization, project design, and 
evaluation of performance, 16:18510 (RA;US) 

Release Investigation Report for Underground Storage Tank 
2305-U at Building 9998, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, 16:18531 (R;US) 

Release investigation report for underground storage tank 2338- 
U at Building 9720-13, Oak Ridge Y-12 pliant, Oak Ridge, 
Tennessee, 16:16374 (R;US) 


Y 


Y-12 PLANT 

Annual report of 1990 groundwater monitoring data for 
treatment, storage, or disposal facilities at the Y-12 plant: Re- 
porting and statistical evaluation of the subsequent year (fifth) 
data, 16:18585 (R;US) 

Characterization of contamination along the upper reaches of 
the east fork of Tributary 8 at Burial Ground C in Bear Creek 
Valley, 16:18583 (R;US) 

Groundwater quality assessment for the Chestnut Ridge secu- 
rity pits hazardous-waste disposal at the Y-12 Plant, 1990, 
16:18582 (R;US) 

Release Investigation Report for Underground Storage Tank 
2305-U at Building 9998, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, 16:18531 (R;US) 

YTTERBIUM 170 
Description of nonrotational states in 17°-'74Yb, 16:19130 (R;SU) 
YTTERBIUM 174 

Description of nonrotational states in 17°-174Yb, 16:19130 (R;SU) 

Intensive two-quanta cascades and the decay level scheme of 
the '74Yb compound state, 16:19099 (R;SU;In Russian) 

YTTRIUM 89 

Nuclear moments of the yttrium isotopes and relaxation of the 

88ym _ 146:19092 (R;FR;In French) 
YTTRIUM 90 

Radiation safety issues related to radiolabeled antibodies, 
16:18838 (R;US) 

YTTRIUM ALUMINIUM GARNETS 

See ALUMINIUM OXIDES 

YTTRIUM COMPOUNDS 
YTTRIUM BASE ALLOYS 
Diagnostic studies of YBagCu307_,5 laser ablation, 16:18117 
(R;US) 
YTTRIUM COMPOUNDS 
See also YTTRIUM FLUORIDES 
YTTRIUM OXIDES 
Absorption Spectroscopy 

Analysis of barium yttrium cuprite by the flame atomic absorp- 
tion, atomic emission in inductive plasma, and gravimetric 
methods, 16:17777 (IA;SU;in Russian) 
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YTTRIUM COMPOUNDS 
Emission Spectroscopy 


Emission Spectroscopy 

Analysis of barium yttrium cuprite by the flame atomic absorp- 
tion, atomic emission in inductive plasma, and gravimetric 
methods, 16:17777 (IA;SU;In Russian) 

lon implantation 
Novel metal ion surface modification technique, 16:17538 (R;US) 
Lattice Parameters 

Refinement of stoichiometry in superconducting lanthanide bar- 
ium cuprates (123), where Ln=Y,Eu,Gd,Er, 16:17872 
(IA;SU;In Russian) 

Microanalysis 

Refinement of stoichiometry in superconducting lanthanide bar- 
ium cuprates (123), where Ln=Y,Eu,Gd,Er, 16:17872 
(IA;SU;In Russian) 

Molding 

Nondestructive method for chemically machining crucibles or 
molds from their enclosed ingots and castings, 16:17669 
(PA;US) 

Physical Radiation Effects 

Irradiation of Bi-based superconducting ceramics with 650 MeV 

protons, 16:19189 (R;SU;In Russian) 
Positrons 

Study on YBazCu307_, ceramics by the positron annihilation 

technique, 16:19187 (R;SU;In Russian) 
Pyrolysis 

Thermal decomposition of lanthanides(IIl) and yttrium (III) glyco- 

heptonates, 16:17869 (IA;BR;in Portuguese) 
Quantitative Chemical Analysis 

Application of the flame photometry method to investigation of 
the composition of HTSC-materials on the basis of alkaline 
earth, rare earth, or heavy metal cuprates, 16:17787 
(IA;SU;In Russian) ‘ 

Determination of cationic composition of yttrium barium and lan- 
thanum strontium cuprites, 16:17783 (IA;SU;In Russian) 

Determination of the base elements in high-temperature super- 
conductor YBazCu307_,, 16:17775 (IA;SU;In Russian) 

Selenates 

Characterization and thermal behaviour study of lanthanides, yt- 
trium and ammonium double selenates, 16:17864 (IA;BR;In 
Portuguese) 

Preparation, characterization and thermal behaviour study of 
ytterbium, lutetium, yttrium and alkaline metals double sele- 
nates, 16:17868 (IA;BR;in Portuguese) 

Superconductivity 

A study on the development of high T, superconducting materi- 

als, 16:17662 (R;KR;In Korean) 
Superconductors 

Study on YBapCu307_, ceramics by the positron annihilation 

technique, 16:19187 (R;SU;In Russian) 
Thermal Analysis 

Preparation, characterization and thermal behaviour study of 
ytterbium, lutetium, yttrium and alkaline metals double sele- 
nates, 16:17868 (IA;BR;In Portuguese) 

Type-li Superconductors 

Application of the flame photometry method to investigation of 
the composition of HTSC-materials on the basis of alkaline 
earth, rare earth, or heavy metal cuprates, 16:17787 
(IA;SU;in Russian) 

Comparison of different methods for determination of oxygen 
nonstoichiometry of HTSC, 16:17755 (IA;SU;In Russian) 

Determination of cationic composition of yttrium barium and lan- 
thanum strontium cuprites, 16:17783 (IA;SU;in Russian) 

Determination of the base elements in high-temperature super- 
conductor YBapCu307_;, 16:17775 (IA;SU;in Russian) 

Electrochemical characteristics and diagnostics of HTSC, 
16:17876 (IA;SU;In Russian) 

Refinement of stoichiometry in superconducting lanthanide bar- 
jum cuprates (123), where Ln=Y,Eu,Gd,Er, 16:17872 
(IA;SU;In Russian) 

X-ray fluorescence analysis of high-temperature superconduc- 
tors, 16:17754 (IA;SU;in Russian) 

X-Ray Fluorescence Analysis 

X-ray fluorescence analysis of high-temperature superconduc- 

tors, 16:17754 (IA;SU;In Russian) 
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YTTRIUM FLUORIDES 

Characterizations of F-superconductors and selected F- 
compounds, amorphous carbon and (VO)2P207 by '9F, 1SC, 
1H and 5'1P NMR and a new probe for multiple pulse, MAS 
and DAS NMR, 16:18114 (R;US) 

YTTRIUM OXIDES 
Absorption Spectroscopy 

Analysis of metal oxide ceramics by atomic absorption and 

chemical methods, 16:17776 (IA;SU;In Russian) 
Caicination 

Formation of intermediate compounds during reduced pressure 

calcination of Y-Ba-Cu-O precursor, 16:17572 (R;US) 
Catalytic Effects 

[Electrocatalytic study of ammonia synthesis and methane 
dimerization in high temperature solid electrolyte cells): 
Progress report, 16:16141 (R;US) 

Chemical Preparation 

Correlation between physical properties of HTSC-ceramics and 
technological features of starting powder preparation, 
16:17659 (IA;SU;In Russian) 

Phase formation during synthesis of LuBagCu30, (Ln-Y, Nd, 
Gd, Yb) from the mixture of rare earth and copper oxides with 
barium carbonate, 16:17887 (IA;SU;In Russian) 

Preparation of YBazCusO, superconductor via ternary precur- 
sors, 16:17571 (R;US) 

Chemical Properties 

Charge states of copper and oxygen in BaCuOp,,, 
Ba(CuOz)ecenter dotxH2O and superconducting phase 
YBapCu307_,, 16:17896 (IA;SU;In Russian) 

Complexometry 

Analysis of metal oxide ceramics by atomic absorption and 

chemical methods, 16:17776 (IA;SU;in Russian) 
Critical Current 

Characterization of YBCO superconductor sintered in COo- 
containing atmosphere, 16:17570 (R;US) 

Critical current and flux pinning by crystal defects in melt- 
textured YBazCu30,, 16:17576 (R;US) 

Crystal Detects 

Defects in decomposed YBazCu,Og (124) superconductor after 

rapid annealing, 16:17574 (R;US) 
Crystal Lattices 

Chemical and phase composition of YBazCuzO,-monocrystals 

from X-ray diffraction data, 16:17637 (IA;SU;In Russian) 
Crystal-Phase Transformations 

Differential scanning calorimetry in the studies of HTSC- 
materials, 16:17601 (IA;SU;In Russian) 

Phase transformations in the Y-Ba-Cu-O system in the region of 
compositions rich with barium in 950-1150 deg C, 16:17886 
(IA;SU;In Russian) 

lon Scattering Analysis 

Nuclear microanalysis of HTSC with the deuterium and helium 

ion beams, 16:17748 (IA;SU;in Russian) 
Multi-Element Anaiysis 

Photometric determination of yttrium, barium, copper in complex 

oxides YBa2Cu30,, 16:17781 (IA;SU;In Russian) 
Neutron Activation Analysis 

Analysis of high-temperature superconductors using a neutron 
generator, 16:17749 (IA;SU;In Russian) 

Determination of Cu,Y,Ba in high-temperature superconducting 
ceramics, 16:17750 (IA;SU;In Russian) 

Nuclear Reaction Analysis 

Nuclear microanalysis of HTSC with the deuterium and helium 

ion beams, 16:17748 (IA;SU;in Russian) 
Phase Diagrams 

Phase transformations in the Y-Ba-Cu-O system in the region of 
compositions rich with barium in 950-1150 deg C, 16:17886 
(IA;SU;in Russian) 

Phase Studies 

Chemical and phase composition of YBazCuzO,-monocrystals 
from X-ray diffraction data, 16:17637 (IA;SU;In Russian) 

Phase formation during synthesis of LuBazCu30, (Ln-Y, Nd, 
Gd, Yb) from the mixture of rare earth and copper oxides with 
barium carbonate, 16:17887 (IA;SU;In Russian) 





Photometry 

Photometric determination of yttrium, barium, copper in complex 

oxides YBapCu30,, 16:17781 (IA;SU;in Russian) 
Physical Radiation Effects 

Study of defects in different kinds of oxides: the red potassium 
bronze Ko.33MoO3 and the superconducting compound 
YBazCu307, 16:17584 (R;FR;In French) 

Pyrolysis Products 

Study of the composition of gaseous products of YBazCu307_ 5 
thermal dissociation and the starting materials for its synthe- 
sis, 16:17900 (IA;SU;in Russian) 

Quantitative Chemical Analysis 

Atomic emission analysis with inductive plasma in analytical 
control of HTSC-materials and raw materials, 16:17752 
(IA;SU;In Russian) 

Atomic emission with inductively coupled plasma method for 
determination of base composition of high-temperature super- 
conducting compounds YBazCu30x, 16:17778 (IA;SU;In 
Russian) 

Determination of base components in high-temperature super- 
conductors of small mass by the method of atomic emission 
spectral analysis, 16:17786 (IA;SU;in Russian) 

Determination of nonstoichiometric yttrium oxide in high- 
temperature superconductors of the YBazCu3O, composition, 
16:17770 (IA;SU;In Russian) 

Microchemical analysis of superconducting materials on the ba- 
sis of yttrium-barium-copper, 16:17774 (IA;SU;In Russian) 

Reaction Heat 

Enthalpies of some chemical processes with the participation of 

YBazCu30, superconductor, 16:17879 (IA;SU;In Russian) 
Sintering 

Characterization of YBCO superconductor sintered in CO2- 

containing atmosphere, 16:17570 (R;US) 


Superconductivity 
Superconductivity of ceramics of the Y,BaCuO;-BaCuO, sys- 
tem, 16:17888 (IA;SU;In Russian) 
Synthesis 
Preparation and characterization of YBazCu,O, superconduc- 
tor, 16:17569 (R;US) 
Tensile Properties 
Strength/grain-size relationships and internal stresses in 
YBa2Cu3Ox superconductors, 16:17573 (R;US) 


T li Superconductors 
‘65Cu NOR spectrum in superconducting state of YBazCu307, 
16:17905 (IA;SU;in Russian) 

Activation autoradiography of oxygen in HTSC-materials, 
16:17743 (IA;SU;In Russian) 

Analysis of HTSC-ceramics YBazCu307_;. Dependence of 
properties on the composition, 16:17798 (IA;SU;In Russian) 
Analysis of high-temperature superconductors using a neutron 

generator, 16:17749 (IA;SU;In Russian) 

Analysis of metal oxide ceramics by atomic absorption and 
chemical methods, 16:17776 (IA;SU;In Russian) 

Analysis of transition layers of film-substrate by the rutherford 
bakc-scattering method, 16:17747 (IA;SU;In Russian) 

Application of X-ray diffraction phase and metallographic 
methods of analysis to phase composition control in HTSC- 
material production, 16:17769 (IA;SU;In Russian) 

Application of X-ray emission microanalysis method (XEMA) to 
the study of elementary composition of HTSC-materials, 
16:17764 (IA;SU;In Russian) 

Application of the XFA-SR method of the determination of the 
base composition of HTSC films, 16:17795 (IA;SU;in Russian) 

Atomic emission analysis with inductive plasma in analytical 
control of HTSC-materiais and raw materials, 16:17752 
(IA;SU;In Russian) 

Atomic emission with inductively coupled plasma method for 
determination of base composition of high-temperature super- 
conducting compounds YBazCu30,x, 16:17778 (IA;SU;In 
Russian) 

Charge states of copper and oxygen in BaCuOz,,, 
Ba(CuO2)ocenter dotxH2O and superconducting phase 
YBapCu307_,, 16:17896 (IA;SU;in Russian) 


YTTRIUM OXIDES 
Type-li Superconductors 


Charge states of copper and oxygen in YBapCu307_,- 
ceramics, 16:17895 (IA;SU;In Russian) 

Chemical and electrochemical behaviour of the BaCuOz,, and 
Ba(CuO2)ocenter dotH2O phases, 16:17890 (IA:SU;In Rus- 
sian) 

Chemical degradation in damp atmosphere of HTSC-ceramics 
of different density, 16:17893 (IA;SU;In Russian) 

Comparative diagnostics of HTSC-films by the back rutherford 
scattering of charged particles and the electron microprobe 
methods, 16:17745 (IA;SU;In Russian) 

Complex X-ray spectroscopic and x-ray photoelectron study of 
YBazCu307_; with & values ranging from 0.1 to 0.9, 
16:17903 (IA;SU;In Russian) 

Composition of the surface layer of HTSC-ceramics and films 
from the X-ray photoelectron spectroscopy data, 16:17771 
(IA;SU;In Russian) 

Copper valency states and phase transformations in 
YBazCu3O¢ 5: optical study, 16:17904 (IA;SU;In Russian) 
Correlation between physical properties of HTSC-ceramics and 
technological features of starting powder preparation, 

16:17659 (IA;SU;In Russian) 

Correlation of phase composition and electrophysical character- 
istics of compounds in the Ln-Ba-Ca-O systems, 16:17627 
(IA;SU;in Russian) 

Crystallite substructure of HTSC-ceramics of YBapCu307_,, 
16:17632 (IA;SU:in Russian) 

DTA and X-ray diffraction study of phase composition of 
YBapCu307_,, 16:17602 (IA;SU;In Russian) 

Degradation of superconducting properties of the yttrium-barium- 
copper-oxygen ceramics, 16:17653 (IA;SU;in Russian) 

Determination of Cu,Y,Ba in high-temperature superconducting 
ceramics, 16:17750 (IA;SU;In Russian) 

Determination of base components in high-temperature super- 
conductors of small mass by the method of atomic emission 
spectral analysis, 16:17786 (IA;SU;In Russian) 

Determination of bromine and iodine intercalated into supercon- 
ducting compounds of the type Y-Ba-Cu-O, 16:17785 
(IA;SU;in Russian) 

Determination of carbonates and carbon in oxide systems used 
for preparation of high-temperature superconductors, 
16:17768 (IA;SU;In Russian) 

Determination of elementary composition of HTSC-materials by 
X-ray emission microanalysis, 16:17773 (IA;SU;In Russian) 
Determination of micromechanical properties of YBazCu307 _ 5- 

ceramics, 16:17640 (IA;SU;In Russian) 

Determination of nonstoichiometric oxygen in high-temperature 
superconductors and other complex metal oxides, 16:17760 
(IA;SU;In Russian) 

Determination of nonstoichiometric yttrium oxide in high- 
temperature superconductors of the YBapCu3;0, composition, 
16:17770 (IA;SU;in Russian) 

Determination of oxygen content in HTSC of the YBazCu307_; 
composition, 16:17741 (IA;SU;in Russian) 

Determination of oxygen content in YBazCu3O02 specimens after 
quenching from different temperatures, 16:17761 (IA;SU;In 
Russian) 

Determination of oxygen content in superconducting ceramics 
YBa2Cuz0; by different methods, 16:17740 (IA;SU;in Russian) 

Determination of oxygen stoichiometry of complex oxides of rare 
earths, barium and copper, 16:17756 (IA;SU;in Russian) 

Diagnostics of chlorine in the Y-Ba-Cu-O compounds, 16:17789 
(IA;SU;In Russian) 

Diagnostics of oxygen content in near-the-surface region of 
HTSC-compounds by the total current spectroscopy method, 
16:17877 (IA;SU;In Russian) 

Differential scanning calorimetry in the studies of HTSC- 
materials, 16:17601 (IA;SU;in Russian) 

ESR-diagnostics of the HTSC surface, 16:17643 (IA;SU;In Rus- 
sian) 

Effect of cyclic heat treatment on phase composition of super- 
conducting yttrium ceramics, 16:17631 (IA;SU;in Russian) 
Effect of intercalation and degradation on the structure and 
superconducting properties of high-temperature superconduc- 

tors, 16:17902 (IA;SU;In Russian) 
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YTTRIUM OXIDES 
Type-li Superconductors 


Effect of the composition on technological and characteristic 
properties of high-temperature superconducting ceramics 
(HTSCC), 16:17614 (IA;SU;In Russian) 

Electron irradiation effect on superconducting parameters of 
YBazCu307_, - material with partial substitution of Tm and 
Nd for Y, 16:17661 (IA;SU;In Russian) 

Elementary composition of the grain surface of hot-pressed Y- 
Ba-Cu-O specimens, 16:17791 (IA;SU;In Russian) 

Enthalpies of some chemical processes with the participation of 
YBazCu30, superconductor, 16:17879 (IA;SU;In Russian) 
Estimation of oxygen content in quenched YBa2Cu307_, speci- 
mens from X-ray diffraction study data, 16:17762 (IA;SU;In 

Russian) 

Experience of fabrication of long-shaped ceramic products on 
the basis of YBazCu307_;, 16:17613 (IA:SU;In Russian) 

Features of the X-ray diffraction pattern of Y-Ba-Cu-O 
monocrystals, 16:17638 (IA;SU;In Russian) 

Growth and x-ray diffraction study of BaCu,O, monocrystals, 
16:17894 (IA;SU;iIn Russian) 

Inelastic properties of the YBazCu3O7_, + xZrO2 system in the 
temperature range 77-1200K, 16:17641 (IA;SU;In Russian) 
Investigation of epitaxial films of Y-Ba-Cu-O with the aid of ion 
backscattering and ion channeling, 16:17746 (IA;SU;In Rus- 

sian) 

Investigation of the HTSC-material surface by the methods of 
electron spectroscopy (AES and CEEL), 16:17788 (IA;SU;In 
Russian) 

investigation of the YBaCuO/fluoride/Si films by transmission 
electron microscopy (TEM), 16:17610 (IA;SU;in Russian) 

Kinetic phenomena in high-temperature superconducting 
ceramics Y;_,1Tm,BazCu307_5, Yo.9Ndo.;BazCu307_>;, 
16:17657 (IA;SU;In Russian) 

Local auger electron spectroscopy of the surface and near-the 
surface layers of HTSC, 16:17790 (IA;SU;In Russian) 

Mass spectrometric diagnostics of hydrogen in HTSC, 16:17766 
(IA;SU;in Russian) 

Metrological support of analytical control of the production of 
HTSC materials of the yttrium-barium-copper-oxygen compo- 
sition, 16:17892 (IA;SU;In Russian) 

Microchemical analysis of superconducting materials on the ba- 
sis of yttrium-barium-copper, 16:17774 (IA;SU;in Russian) 

Microinhomogeneity of superconducting ceramics 
YBa2Cu307_, from the data of X-ray emission microanalysis, 
16:17772 (IA;SU;in Russian) 

Microstructure effect on electrophysical characteristics of 
YBazCu307_,-ceramics, 16:17634 (IA;SU;In Russian) 

Microstructure of the powder and sintered ceramics of 
YBa2Cu307_,, prepared by coprecipitation and cryogranula- 
tion, 16:17633 (IA;SU;In Russian) 

Nuclear microanalysis of HTSC with the deuterium and helium 
ion beams, 16:17748 (IA;SU;In Russian) 

On the character of conductivity electron motion in supercon- 
ducting ceramics, 16:17658 (IA;SU;In Russian) 

On the problem of determination of active oxygen of HTSC, 
16:177589 (IA;SU;In Russian) 

On the problem of the BaCO, and BaOz phase diagnostics in 
intermediate products of the YBazCu2Oy, synthesis, 16:17878 
(IA;SU;in Russian) 

Oxidation degrees of the elements, oxygen content and super- 
conductivity in PrBazCu3O0, and PryY;_,Bag_yLayCugOz, 
16:17660 (IA;SU;iIn Russian) 

Peculiarities of determination of phase composition and texture 
of Y-Ba-HTSC, 16:17597 (IA;SU;in Russian) 

Phase-structural analysis of metal oxides of the type Y-Ba-Cu- 
O, 16:17609 (IA;SU;in Russian) 

Photometric determination of oxygen in HTSC-materials, 
16:17758 (IA;SU;in Russian) 

Possibilities of phase diagnostics of yttrium-barium ceramics us- 
ing an ESR-spectrometer, 16:17603 (IA;SU;In Russian) 

Procedure for investigation of macro- and microstructure of ce- 
ramic HTSC-materials, 16:17621 (IA;SU;In Russian) 

Properties of recrystallized superconducting films of YBaCuO, 
16:17611 (IA;SU;In Russian) 


850 ERA Vol. 16, No. 7 


Properties of the crystal phases of the Bi-Pb-Ca-Sr-Cu-O sys- 
tem, prepared by crucible-zone melting, 16:17629 (IA;SU;In 
Russian) 

Quality control of the charge for HTSC-ceramics with the aid of 
ESR method, 16:17604 (IA;SU;In Russian) 

Quality control system of high-temperature superconducting 
materials of the yttrium-barium-copper-oxygen composition, 
16:17891 (IA;SU;In Russian) 

Quantitative analysis of phase composition in the Y203-BaO- 
CuO system by auger electron spectroscopy, 16:17792 
(IA;SU;In Russian) 

Secondary atom mass spectrometry for quantitative analysis of 
component composition of HTSC, 16:17765 (IA;SU;In Russian) 

Some results of the investigation of structure and properties of 
thick condensed Y-Ba-Cu-O-materials, 16:17623 (IA;SU;In 
Russian) 

Structural perfection and magnetic properties of '123’-crystals, 
16:17617 (IA;SU;In Russian) 

Study of HTSC-materials on the basis of barium-yttrium-copper- 
oxide powder, 16:17616 (IA;SU;In Russian) 

Study of elementary composition of HTSC Y,BapCu307_.,, 
16:17885 (IA;SU;In Russian) 

Study of impurity composition of HTSC-materials on the basis of 
complex oxides Y-Ba-Cu-O, Tm-Ba-Cu-O and TI-Ca-Ba-Cu- 
O, 16:17763 (IA;SU;In Russian) 

Study of phase composition of HTSC on the basis of complex 
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16:18265 
16:18204 
16:18205 
16:18206 
16:18266 
16:18267 
16:18207 
16:18172 
16:18268 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST!; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; INIS; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


COWKWHWOHYOHDOHHHHHHHHHOHDHD HOH 
000000 © © © 9 © 


SHGGGGGGGGOGOGGH OOK OO OHOSHOSHOOOOOOOE OOH OHHOHOHHD OOH OE 


© © © wt 
©80 © 


OOHHDHNHOHOHHOHDOHODOHDOOO 


Order 
Number 


DE91010279 
DE91010626 
DE91010281 

DE91011749 
DE91010277 
DE91010701 

DE91011177 
DE91011119 
DE91010276 
DE91011848 
DE91010727 
DE91010795 
DE91010759 
DE91010798 
DE91010813 
DE91011841 

DE91011175 
DE91011170 
DE91010817 
DE91011159 
DE91011160 
DE91011844 
DE91011163 
DE91011162 
DE91011161 

DE91011158 
DE91011120 
DE91010571 

DE91010820 
DE91011842 
DE91010600 
DE91010592 
DE91011166 
DE91010761 

DE91010816 
DE91011164 
DE91011852 
DE91010821 

DE91012005 
DE91011165 
DE91010822 
DE91011181 

DE91011178 
DE91010591 

DE91010267 
DE91011747 
DE91011172 
DE91011169 
DE91011746 
DE91011846 


DE91011862 
DE91011839 
DE91011990 
DE91011992 
DE91011991 

DE91011993 
DE91011994 
DE91012004 
DE91011996 
DE91011995 
DE91012002 
DE91012003 
DE91012001 

DE91012000 
DE91011999 
DE91011998 
DE91011997 


Distribution 
Category 


MF-404 
MF-401 
MF-401 
MF-404 
MF-401 
MF-311 
MF-105 
MF-364 
MF-334 


MF-401 
MF-405 
MF-404 
MF-401 
MF-335 
MF-405 
MF-405 
MF-404 
MF-502 
MF-404 
MF-902 
MF-500 
MF-404 
MF-902 
MF-404 
MF-413 
MF-404 
MF-604 


MF-900 
MF-332 
MF-414 
MF-506 
MF-373 
MF-373 


MF-112 
MF-414 
MF-401 
MF-600 
MF-404 
MF-405 
MF-700 
MF-401 
MF-~404 
MF-405 
MF-413 
MF-101 
MF-502; 
MF-510 
MF-401 
MF-408 
MF-411 
MF-411 
MF-411 
MF-411 
MF-411 
MF-414 
MF-411 
MF-411 
MF-414 
MF-414 
MF-414 
MF-411 
MF-411 
MF-411 
MF-411 


a ee ee 
WCOLHHHWOHHOHYOHWOOHW OO L00 


oo © 


16:17704 OSTI; NTIS; INIS; GPO Dep. DE91011989 MF-401; 
MF-402 


DE91011860 MF-411 


NM MMMM MMMM MMMM MMMM ROM MOM MMMM OOM OM MMM OOOO MMMM MMMM MMM mmmmm 


73087 16:18269 OSTI; NTIS; GPO Dep. 


—_ 
io 
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Report 
Number 


73088 
73089 
73090 
73091 
73092 
73093 
73121 
73122 
73123 


ANL/EAIS/TM— 


35 
40-Vol.1 
40-Vol.2 
42 
45 
47 


ANL/ESD/TM- 


13 
14 


ANL/FPP/TM- 


AUC-IBT-R- 
9012 
9014 
9017 
9019 

BM- 

2164 

BNIF— 

0002. 

BNL- 


34518-Ed.7 
43228-Vol.2 


44219 
44234 


Abstract 
Number 


16:18173 
16:18270 
16:18174 
16:18271 
16:18208 
16:18175 
16:18176 
16:18177 
16:16873 


16:17210 
16:18492 
16:18493 
16:18491 
16:16135 
16:17170 


16:17423 
16:17289 


16:19231 
16:19195 
16:17420 


16:17705 
16:18588 
16:19345 
16:18209 
16:17444 
16:19346 
16:18857 
16:17850 
16:17224 
16:18858 
16:19149 


16:19347 
16:19163 


16:19196 
16:19197 
16:19232 
16:17454 


16:18100 
16:18101 
16:18102 
16:18103 


16:17119 
16:18429 
16:18148 
16:16388 


16:18288 
16:18534 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


See CETHA-IR-CR—91018-Vol.1 
See CETHA-IR-CR—91018-Vol.2 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


See CNIC—00325 
See CNIC—00327 
See CNIC—00329 
See CNIC—00366 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See NUREG/CR-5128 

See CNIC—00364 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


Order 
Number 


DE91011861 
DE91011859 
DE91011858 
DE91011857 
DE91011856 
DE91011855 
DE91011854 
DE91011853 
DE91011837 


DE91010682 


DE91011424 
DE91010904 
DE91011261 


DE91011700 
DE91011518 


DE91011348 
DE91010827 
DE91010995 


DE91011124 
DE91011110 
DE91011112 
DE91011123 
DE91011109 
DE91011114 
DE91011122 
DE91011125 
DE91011111 
DE91011113 
DE91011128 


DE91010327 


DE91627355 


DE91771932 
DE91771931 
DE91771929 
DE91771930 


DE91011714 
DE91010375 
DE91010780 
DE91011132 


MF-414 
MF-607 
MF-413 
MF-403 


44235 16:18535  OSTI; NTIS (US Sales Only); GPO Dep. 
44237 16:18210 | OSTI; NTIS (US Sales Only); GPO Dep. 
44446 16:16956  OSTI; NTIS (US Sales Only); GPO Dep. 


DE91011130 MF-402 
DE91011129 MF-414 
DE91010972 MF-520 


44548 16:18211 OSTI; NTIS; INIS; GPO Dep. 


45367 
45417 
45756 
45884 
45892 
45894 
45930 


16:16411 
16:18212 
16:16215 
16:18424 
16:18213 
16:17582 
16:19164 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


MMMM MMMM MmMmmmmm 
ee ee ee ee 
co oh ot oa se ss 
SSSSSSSSSSSEESS 


DE91011723 
DE91012073 
DE91011717 
DE91010362 
DE91011728 
DE91011724 
DE91010367 
DE91011028 
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MF-414 
MF-400 
MF-414 
MF-402 
MF-402 
MF-414 
MF-310 
MF-408 
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BNL- 


eee, 


Report 
Number 


45932 
45987 
45996 
46003 
46004 
46005 
46008 
46013 
46014 
46022 
46023 
46031 

46036 
46045 
46046 
46050 
46056 
46059 
46062 
46065 
46067 
52126 
52264 
52279 
52281 

BNL-NUREG- 

45688 


45693-Rev.1/91 


45702 
45708 
45729 
45757 
45919 
52252 
52275 
BONN-IR— 
90-59 
BtS-ISH- 
143/90 
CALT- 
68-1715 
CEA-CONF- 
10049 
10131 
10247 
10251 
10350 
10375 
10379 
10429 
10436 
10442 
10451 
10452 
10453 
10454 
10455 
10456 
10457 
10458 
10459 
10460 
10461 
10462 
10463 
10464 
10465 
10466 
10467 
10469 
10470 


870 ERA Vol. 16, No. 7 


Abstract 
Number 


16:18860 
16:19177 
16:16139 
16:16960 
16:16961 
16:16962 
16:18589 
16:19020 
16:18214 
16:18997 
16:18930 
16:18861 
16:18106 
16:18425 
16:17706 
16:19065 
16:18586 
16:18215 
16:18426 
16:18427 
16:17674 
16:16216 
16:18428 
16:16217 
16:18289 


16:16963 
16:16964 
16:16965 
16:16826 
16:16966 
16:16660 
16:16967 
16:17124 
16:18838 


16:18290 
16:18859 
16:18284 


16:16218 
16:18952 
16:19111 

16:19021 

16:19178 
16:18003 
16:18004 
16:16219 
16:17707 
16:17675 
16:17445 
16:17446 
16:17447 
16:16220 
16:16221 

16:17708 
16:16178 
16:19205 
16:17448 
16:16791 

16:16792 
16:16793 
16:18216 
16:18217 
16:17449 
16:19112 
16:17583 
16:16810 
16:18611 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OST}; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI: NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-5612 
See NUREG/CR-4444 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
See LBL-PUB-5303 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


COHWDHDHHLHHHLOLOHHDHDDOD0 O00 
SHHKGKHOKOOSSOOODOO 


a ee ee ee 
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Order 
Number 


DE91010343 
DE91010974 
DE91011712 
DE91010895 
DE91010896 
DE91011722 
DE91011721 
DE91011719 
DE91011720 
DE91011716 
DE91010979 
DE91010978 
DE91011729 
DE91011972 
DE91011731 
DE91011732 
DE91011711 
DE91011134 
DE91012074 
DE91012075 
DE91011710 
DE91010300 
DE91011343 
DE91011519 
DE91010298 


DE91010982 
DE91009471 
DE91010977 
DE91010971 
DE91010355 
DE91010973 
DE91010374 


DE91782336 


DE91773763 


DE91773590 
DE91773565 
DE91767813 
DE91781452 
DE91781448 
DE91781450 
DE91781449 
DE91773533 
DE91773563 
DE91773564 
DE91773556 
DE91773555 
DE91773554 
DE91773559 
DE91773534 
DE91773558 
DE91773557 
DE91767850 
DE91773560 
DE91773612 
DE91773614 
DE91773613 
DE91773608 
DE91773609 
DE91773578 
DE91773610 
DE91773577 
DE91773575 
DE91773532 


Distribution 
Category 


MF-408 
MF-411 
MF-350 
MF-700 
MF-700 
MF-400 
MF-408 
MF-410 
MF-414 
MF-414 
MF-403 
MF-408 
MF-414 
MF-109 
MF-401 
MF-413 
MF-400 
MF-414 
MF-402 
MF-402 
MF-404 
PC-510 
PC-402 
PC-400 
PC-401 





Report 
Number 


10472 

10473 

10474 

10477 
CEA-DAS— 

756 

760 

763 

771 
CEA-LNS-GT- 

91-01 
CEA-LNS-PH- 

90-53 

91-01 
CEA-LNS-Ph- 

91-05 
CEA-R- 

5537 

5539 

5540 

5542 

5544 
CEBAF-PR- 

90-021 
CEC- 

91011155 


CERN-TH- 
5727-90 
CESAR- 
91/04 
CETHA-IR-CR- 
91018-Vol.1 
91018-Vol.2 
CNIC— 
00317 
00319 
00321 
00322 
00323 
00325 
00327 
00329 
00332 
00336 
00349 


1 
CONF-790415— 


Abstract 
Number 


16:16661 
16:16207 
16:16222 
16:17676 


16:16662 
16:16663 
16:16664 
16:18005 


16:18149 


16:19100 
16:19101 


16:18953 


16:16223 
16:18291 
16:18292 
16:17450 
16:17584 


16:18152 


16:16132 


16:19049 
16:18025 


16:18492 
16:18493 


16:18862 
16:18293 
16:16164 
16:16165 
16:18863 
16:19196 
16:19197 
16:19232 
16:19165 
16:19233 
16:16866 
16:16867 
16:16868 
16:17451 
16:17452 
16:17453 
16:18429 
16:17454 
16:19198 
16:16152 
16:18294 
16:19234 
16:17709 
16:18864 
16:18865 
16:18866 


16:16181 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OST}; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See DOE/ER/40105—-155 


OSTI; California Energy Commission, 1516 
Ninth Street, Sacramento, CA 95814 


See LAPP-TH-273-90 
See ORNL/TM—11784 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


(Meeting on controlling airborne effluents from 
fuel cycle plants; Sun Valley, ID (USA); 5-6 


Aug 1976) 
See GA-A-13929 


Order 
Number 


DE91773580 
DE91773576 
DE91773553 
DE91773579 


DE91773622 
DE91773619 
DE91773620 
DE91773621 


DE91773618 


DE91773616 
DE91767714 


DE91773611 


DE91773549 
DE91773623 
DE91773617 
DE91773581 
DE91773582 


7191011155 


DE91012373 
DE91012374 


DE91630157 
DE91630700 
DE91629451 
DE91629452 
DE91629956 
DE91628641 
DE91628642 
DE91628421 
DE91630240 
DE91628422 
DE91630600 
DE91630601 
DE91630602 
DE91629542 
DE91629474 
DE91629475 
DE91629918 
DE91629486 
DE91628644 
DE91629866 
DE91630701 
DE91628424 
DE91628873 
DE91630158 
DE91630159 
DE91630054 


(177. national meeting of the American Chemical 
Society; Honolulu, Hl (USA); 1-6 Apr 1979) 
42 16:16182 See GA-A-15261 
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CONF-7910108- 
Report 
Number 


CONF-7910108— 


9 
CONF-8509466— 


CONF-8709508— 
CONF-8804186-— 
CONF-8806490— 


CONF-8806507- 


CONF-880928— 


6 


7 
CONF-8809522- 


CONF-8810135— 


Summ. 
CONF-8810174— 


10 
11 
CONF-881128— 


CONF-8811363— 


CONF-8811364— 


CONF-8812155— 


CONF-8901220— 


CONF-8904404— 


CONF-8904412- 


CONF-8905223— 


872 ERA Vol. 16, No. 7 


Abstract 
Number 


16:16399 


16:16433 
16:18307 
16:18319 


16:17712 


16:19183 


16:17332 


16:17806 


16:19325 
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(Symposium on separation science and technol- 
ogy for energy applications; Gatlinburg, TN 
(USA); 30 Oct - 2 nov 1979) 

See GA-A-15554 

(Polish symposium on development and applica- 
tion of isotopic methods in engineering and 
technology; Zakopane (Poland); 11-14 Sep 
1985) 

See INT-198/I 

See INT-197/I 

See INT—199/I 

(4. national meeting on analytical chemistry; Sao 
Paulo (Brazil); 8-11 Sep 1987) 

See INIS-BR-2395 

(23. Zakopane school on physics; Zakopane 
(Poland); 16-30 Apr 1988) 

See INP—1420/PS(Pt.2) 

(CEC contractors’ meeting on industrial pro- 
cesses; Brussels (Belgium); 29 Jun 1988) 

See EUR-12246 

(International workshop on modern trends in ac- 
tivation analysis in JINR; Dubna (USSR); 
26-28 Jun 1988) 

See JINR-D—14-88-833 

(Course and workshop on inertial confinement 
fusion; Varenna (Italy); 6-16 Sep 1988) 

See UCRL-JC—106493 

See UCRL-JC—106492 

(Specialists meeting on corrosion and erosion 
aspects in pressure boundary components of 
light water reactors; Vienna (Austria); 12-14 
Sep 1988) 

See IWGRRPC—88-1 

(Switched-power workshop; Shelter Island, NY 
(USA); 16-21 Oct 1988) 

See BNL-46036 

(Plutonium/uranium recovery operations confer- 
ence; Idaho Falls, ID (USA); 4-6 Oct 1988) 

See DP-MS-88-101 

See DP-MS-88-132 

(1988 Eastern oil shale symposium; Lexington, 
KY (USA); 30 Nov - 2 dec 1988) 

See IMMR-88/101 

(Catalyst design in theory and practice; Stock- 
holm (Sweden); 8 Nov 1988) 

See STU—88-3452 

(SEE Meeting on Industrial Applications of Opti- 
cal Fibers; Paris (France); 30 Nov - 1 dec 
1988) 

See CEA-CONF—10436 

(Advisory group meeting on uranium exploration 
planning and practice; Vienna (Austria); 13- 
16 Dec 1988) 

See IAEA-TECDOC-583 

(Atomic and molecular physics and quantum 
chemistry meeting; Perth (Australia); 5 Jan 
1989) 

See FIAS-R-201 

(1. all-union conference on diagnostics problems 
of HTSC materials; Chernogolovka (USSR); 
24-26 Apr 1989) 

See INIS-SU-228/A 

(Workshop on intensity frontier physics; Tsukuba 
(Japan); 3-4 Apr 1989) 

See KEK-90-1 

(12. Warsaw symposium on elementary particle 
physics; Kazimierz (Poland); 29 May - 3 jun 
1989) 

See LAPP-TH-271-89 
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(National conference on upgrading the operating 
reliability and lifetime of PWR-type nuclear 
power plant steam generators; Ostrava 
(Czechoslovakia); 17-19 May 1989) 

See INIS-mf—12809(v.1,2) 

(Technical committee meeting of the interna- 
tional working group on nuclear power pliant 
control and instrumentation; Vienna (Austria); 
8-10 May 1989) 

See IWG-NPPCI-90/1 

(1989 ASHRAE annual meeting; Vancouver 
(Canada); 25-28 Jun 1989) 

See PNL-SA-17029 

(23. Yamada conference on nuclear weak pro- 
cesses and nuclear structure; Osaka 
(Japan); 12-15 Jun 1989) 

See CRN-PN-8930 

(2. Karlsruhe international conference on analyti- 
cal chemistry in nuclear technology; 
Karlsruhe (Germany, F.R.); 5-9 Jun 1989) 

See CEA-CONF—10457 

See CEA-CONF—10456 

(IAEA specialists’ meeting on experience and 
further improvement of in-service inspection 
methods and programs of nuclear power 
plants (NPPs) with particular emphasis on 
on-line techniques; Pizen (Czechoslovakia); 
5-9 Jun 1989) 

See INIS-mf-12814 

(International conference on energy options and 
the rural sector in developing countries 
(LDC); Bologna (Italy); 28 Jun 1989) 

See ETDE-IT-91-21 

(Conference on future of the NASA geodynam- 
ics program; Coolfront, WV (USA); 22-28 Jul 
1989) 

See UCRL-JC—1 06677 

(Arctic physiological ecology conference; 
Toronto (Canada); 1-3 Aug 1989) 


OSTI; NTIS; GPO Dep. E 1.99: 


(10. international conference on Structural Me- 
chanics in Reactor Technology (SMIRT); 
Anaheim, CA (USA); 14-18 Aug 1989) 

See CEA-CONF—10049 

(10. AIVC conference on progress and trends in 
air infiltration research; Espoo (Finland); 25- 
28 Sep 1989) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(8. international workshop on low temperature 
detectors for neutrinos and dark matter; 
L’Aquila (Italy); 20-23 Sep 1989) 

See LPC-—8935 

(Technical committee meeting on fundamental 
aspects of corrosion of zirconium-based al- 
loys in water reactor environments; Portland, 
OR (USA); 11-15 Sep 1989) 

See IWGFPT-34 

(Joliot-Curie workshop on nuclear physics; 
Maubuisson (France); 11-15 Sep 1989) 

See IN2P3-—9002 

(2. meeting of the European working group on 
solar thermal plant monitoring; Ispra (Italy); 
21-22 Sep 1989) 

See EUR-12740 

(8. conference of x-ray technicians and radiolo- 
gists of the Ukrainian SSR; Vinnitsa (USSR); 
27-29 Sep 1989) 

See INIS-SU-230 
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(Czechoslovak conference on dynamics of struc- 
tures ‘89; Karlovy Vary (Czechoslovakia); 
12-14 Sep 1989) 

See INIS-mf—12811(v.3) 

See INIS-mf—12811(v.1,2) 

(3. meeting on physics at TeV energy scale; 
Tsukuba (Japan); 28-30 Sep 1989) 

See KEK-90-9 

(Seminar on the scientific basis for the disposal 
of spent nuclear fuel in Sweden; Saltsjoe- 
baden (Sweden); 5-7 Sep 1989) 

See SKN-34 

(11. international symposium on combustion 
processes; Miedzyzdroje (Poland); 27 Sep - 
1 oct 1989) 

See NEI-DK-516 

(US-Japan workshop on comparison of theoreti- 
cal and experimental transport in toroidal 
systems; Nagoya (Japan); 23-27 Oct 1989) 

See NIFS-PROC-1 

(SNEAP '89: symposium of northeastern accel- 
erator personnel; Oak Ridge, TN (USA); 
22-27 Oct 1989) 

See CRN-VIV-82 

See CRN-VIV—76 

(Seminar on artificial intelligence in nuclear 
power plants; Helsinki (Finland); 10-12 Oct 
1989) 

See VTT-SYMP-109-Vol.1 

(1. workshop on Japan Linear Collider (JLC); 
Tsukuba (Japan); 24-25 Oct 1989) 

See KEK-90-2 

(9. international conference on solid state 
dosimetry; Vienna (Austria); 6-10 Nov 1989) 

See SLAC-PUB-5122-Rev. 

(13. symposium scientific basis for nuclear 
waste management; Boston, MA (USA); 27 
Nov - 2 dec 1989) 

See CEA-CONF—10442 

See PNL-SA-17600 

(Technical committee meeting on safety implica- 
tions of computerized process control in 
nuclear power plants; Vienna (Austria); 13-17 
Nov 1989) 

See IAEA-TECDOC-581 

(Specialists’ meeting on seismic behaviour of 
gas cooled reactor components; Gif-sur- 
Yvette (France); 14-16 Nov 1989) 

See IWGGCR-22 

(3. workshop of the Jacques Cartier Centre: col- 
loquium on weak and electromagnetic 
probes in nuclear physics; Lyon (France); 6- 
8 Dec 1989) 

See ISN-89-144 

(Symposium on geosynthetic testing for waste 
containment applications; Las Vegas, NV 
(USA); 23 Jan 1990) 

See PNL-SA-16659 

(5. workshop on radiation detectors and their 
uses; Tsukuba (Japan); 30-31 Jan 1990) 

See KEK-90-11 

(14. annual conference on composites and ad- 
vanced ceramics; Cocoa Beach, FL (USA); 
14-17 Jan 1990) 

See PNL-SA-17749 

(Winter meeting of the American Society of 
Heating, Refrigerating and Air-Conditioning 
Engineers, Inc.; Atlanta, GA (USA); 11-14 
Feb 1990) 

See PNL-SA-17746 
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(Society of Automotive Engineers (SAE) interna- 
tional congress and exhibition; Detroit, MI 
(USA); 26 Feb - 2 mar 1990) 

See ANL/CP-72154 

(Workshop on vector dominance phenomena in 
the interaction of photons with hadrons and 
nuclei; Goettingen (Germany, F.R.); 20-24 
Feb 1990) 

See LAL-9037 

See CEA-CONF—10247 

(6. International Winter School on New Develop- 
ments in Solid State Physics; Salsburg 
(Austria); 19-23 Feb 1990) 

See CEA-CONF—10350 

(International workshop on cold neutron sources; 
Los Alamos, NM (USA); 5-8 Mar 1990) 

See ANL/CP-72354 

(25. Rencontres de Moriond on QCD and 
hadronic interactions conference; Les Arcs 
(France); 4-11 Mar 1990) 

See LAL-9036 

(U.S. Department of Energy workshop on 
advances in industrial separations technolo- 
gies; Orlando, FL (USA); 22 Mar 1990) 

OSTI; NTIS; GPO Dep. 

(11. conference on corrosion in power engineer- 
ing; Kosice (Czechoslovakia); 27-28 Mar 
1990) 

See INIS-mf—12813 

(Safety of technical equipment in the nuclear 
power industry; Prague (Czechoslovakia); 28 
Mar 1990) 

See INIS-mf—12816 

See INIS-mf—12817 

(10. Moriond Astrophysics Meeting; Les Arcs 
(France); 4-10 Mar 1990) 

See LAPP-EXP-—9004 

(3. International Federation of Information Pro- 
cessing Working Group (IFIP WG) 7.5 
working conference on reliability and opti- 
mization of structural systems; Berkeley, U 
(USA); 26-28 Mar 1990) 

See AUC-IBT-R-9017 

See AUC-IBT-R-9019 

(Workshop on intermittency in Multi-Particle Col- 
lisions; Santa-Fe, U (USA); 16-18 Mar 1990) 

See CEA-CONF—-10251 

(1. international symposium on particles, strings 
and cosmology; Boston, MA (USA); 27-31 
Mar 1990) 

See LAL-9046 

(1. international topical meeting on high-level ra- 
dioactive waste management; Las Vegas, 
NV (USA); 8-12 Apr 1990) 

See CEA-CONF-10455 

See PNL-SA-17431 
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See PNL-SA-17742 

See PNL-SA-17845 

See PNL-SA-17572 

See PNL-SA-17751 

See PNL-SA-17362 

(Vision-21 space travel for the next millenium; 
Cleveland, OH (USA); 3-4 Apr 1990) 

See BNL-44446 

(25. Yamada conference on magnetic phase 
transitions; Osaka (Japan); 13-16 Apr 1990) 

See LBL-30119 

(Conference on the building part of main pro- 
duction unit of the Temelin nuclear power 
plant; Tabor (Czechoslovakia); 3 Apr 1990) 

See INIS-mf-12815 

(Spring School on String Theory and Quantum 
Gravity; Trieste (Italy); 23 Apr - 1 may 1990) 

See CEA-CONF—10458 

(P.S.I. spring school; ZUOZ (Switzerland); 17-25 
Apr 1990) 

See IPNO-DRE-9007 

(23. annual meeting of International Working 
Group on Fast Reactors; Vienna (Austria); 
24-27 Apr 1990) 

See IWGFR-73 

(21. DOE/NRC Nuclear Air Cleaning Confer- 
ence; San Diego, U (USA); 13-16 Apr 1990) 

See CEA-DAS-771 

(12. annual American Society of Mechanical En- 
gineers (ASME) international solar energy 
conference; Miami, FL (USA); 1-4 Apr 1990) 

See PNL-SA-17245 

(7. HMCRI’s national RCRA/superfund confer- 
ence and exhibition; St. Louis, MO (USA); 
2-4 May 1990) 

See PNL-SA-17769 

(Workshop on quark-gluon structure of hadrons 
and nuclei; Shanghai (China); 28 May - 1 jun 
1990) 

See ANL/CP-72432 

(Workshop on ‘plasma spectroscopy and atomic 
processes’; Nagoya (Japan); 14-15 May 
1990) 

See NIFS-PROC—4 

(Work meeting on energy policy of the trade 
union OeTV; Andernach (Germany, F.R.); 2 
May 1990) 

OSTI; NTIS (US Sales Only) 

(Studsvik Condensed Matter Meeting; Studsvik 
(Sweden); 21-23 May 1990) 

See CEA-CONF-10459 

(Advanced aerospace materials/processes con- 
ferences and exposition; Long Beach, CA 
(USA); 21-24 May 1990) 

See EGG-M-90209 

(EPAC '90: 2nd European particle accelerator 
conference ACROPOLIS; Nice (France); 11- 
16 Jun 1990) 

See CEA-CONF—-10463 

See CEA-CONF—10464 

(American Nuclear Society (ANS) annual meet- 
ing; Nashville, TN (USA); 10-14 Jun 1990) 

See PNL-SA-17773 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(International conference on fast reactor core 
and fuel structural behavior; Inverness (UK); 
4-6 Jun 1990) 

See CEA-CONF—10460 
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(1990 pressure vessels and piping conference; 
Nashville, TN (USA); 17-21 Jun 1990) 

See PNL-SA-17320 

(1990 Society of Women Engineers national 
convention and student conference; New 
York, NY (USA); 24 Jun - 1 jul 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(114. Enrico Fermi School of Physics; La Specia 
(Italy); 19-29 Jun 1990) 

See ANL/CP-72262 

(Workshop on short pulse high current cath- 
odes; Bendor (France); 18-22 Jun 1990) 

See LAL-RT-9013 

(1990 DPF summer study on high energy 
physics; Snowmass, CO (USA); 25 Jun - 13 
jul 1990) 

See SLAC-PUB-5533 

(10. international conference on physics in colli- 
sion; Durham, NC (USA); 21-23 Jun 1990) 

See LAL-9048 

See LAL-9051 

(14. International Conference on neutrino 
physics and astrophysics, Neutrino 90; Cern 
(Switzerland); 10-15 Jun 1990) 

See LA-UR-91-1251 

(IAEA consultants meeting on first results of Fu- 
sion Evaluated Nuclear Data Library 
(FENDL-1) testing and start of FENDL-2; Vi- 
enna (Austria); 25-28 Jun 1990) 

See ECN-RX-90-050 

(Numerical methods in applied science and in- 
dustry; Torino (Italy); 18-21 Jun 1990) 

See ANL/CP-72305 

(3. Rome air Development Center workshop on 
multilevel secure databases; Castile, NY 
(USA); 5-7 Jun 1990) 

See ANL/CP-72796 

(CORINNE Workshop 90; Nantes (France); 27- 
30 Jun 1990) 

See CEA-CONF-10131 

(30. Cracow summer school; Zakopane 
(Poland); 3-16 Jun 1990) 

See LBL-29313 

(International conference on non-destructive 
evaluation (NDE)in the nuclear industry; 
Glasgow (UK); 4-7 Jun 1990) 

See CEA-DAS-763 

(International conference of the International 
Association for Energy Economics; Copen- 
hagen (Denmark); 19-21 Jun 1990) 

OSTI; NTIS (US Sales Only) 

(1990 Health Physics Society meeting; Ana- 
heim, CA (USA); 24-28 Jun 1990) 

See WHC-SA-0812 

(39. annual Denver x-ray conference; Steamboat 
Springs, CO (USA); 30 Jul - 3 aug 1990) 

See Y/DW-983 

(1990 international workshop on strong coupling 
gauge theories and beyond; Nagoya 
(Japan); 28-31 Jul 1990) 

See LBL-29428 

(6. international specialist seminar on thermolu- 
minescence (TL) and electron spin resonance 
(ESR) dating; Clermont (France); Jul 1990) 

See BNL—46067 

(7. international conference on polarization phe- 
nomena in nuclear physics; Paris (France); 
9-13 Jul 1990) 

See CEA-CONF—10466 
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(6. international conference on valence fluctua- 
tions; Rio de Janeiro (Brazil); 9-12 Jul 1990) 

See CEA-CONF—-10465 

See CEA-CONF—-10477 

(Workshop on science at the KAON factory; 
Vancouver (Canada); 23-28 Jul 1990) 

See BNL-46050 

(18. SLAC summer institute on particle physics: 
heavy quarks and gauge bosons; Stanford, 
CA (USA); 16-27 Jul 1990) 

See SLAC-378 

(9. international heat transfer conference; 
Jerusalem (Israel); 19-24 Aug 1990) 

See EGG-M-90119 

(19. international conference on low temperature 
physics; Brighton (UK); 16-22 Aug 1990) 

See CEA-CONF—-10375 

See CEA-CONF—-10379 

(1. European offshore mechanics symposium 
(EUROMS-90); Trondheim (Norway); 20-22 
Aug 1990) 

See AUC-IBT-R-9014 

(12. annual Department of Energy (DOE) low 
level waste management conference; 
Chicago, IL (USA); 28-29 Aug 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(7. ASTM-EURATOM symposium on reactor 
dosimetry; Strasbourg (France); 27-31 Aug 
1990) 

See ECN-RX-90-058 

See WSRC-RP-89-619 

(LT-19 satellite conference on high-temperature 
superconductivity; Cambridge (UK); 13-15 
Aug 1990) 

See CEA-CONF—10467 

(7. international congress of pesticide chemistry; 
Hamburg (Germany, F.R.); 5-10 Aug 1990) 

See UCRL-JC—105276 

(5. international conference on hadronic me- 
chanics and nonpotential interactions; Cedar 
Falls, |A (USA); 13-17 Aug 1990) 

See IS-M-663 

(65. Society of Petroleum Engineers (SPE) an- 
nual technical conference and exhibition; 
New Orleans, LA (USA); 23-26 Sep 1990) 

See LBL-29222 

(1990 Linear accelerator conference; Albu- 
querque, NM (USA); 9-14 Sep 1990) 
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See FNAL/C—91/45 

See UCRL-JC—105058 

(16. symposium on fusion technology (SOFT); 
London (UK); 3-7 Sep 1990) 

See ECN-RX-90-070 

(3. European community conference on radioac- 
tive waste management and disposal; 
Luxembourg (Luxembourg); 17-21 Sep 1990) 

See CEA-CONF—-10473 

See CEA-CONF—10429 

See CEA-CONF—10454 

See CEA-CONF—10474 

(9. international conference on textures of mate- 
rials; Avignon (France); 17-21 Sep 1990) 

See LA-UR-91-965 

(19. international congress on high speed pho- 
tography and photonics; Cambridge (UK); 
16-22 Sep 1990) 

See UCRL-JC—106065 
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(From fundamental fields to nuclear phenomena 
conference; Boulder, CO (USA); 19-22 Sep 
1990) 

See BNL-46013 

(International Dawson symposium on the 
physics of plasma; Los Angeles, CA (USA); 
24-25 Sep 1990) 

See UCRL-JC—105831 

(7. international conference on ion beam modifi- 
cation of materials; Knoxville, TN (USA); 
9-14 Sep 1990) 

See LBL-29522 

(Applied superconductivity conference; Aspen, 
CO (USA); 24-28 Sep 1990) 

See LBL-28991 

See LBL-28891 

(Contribution of materials investigation to the 
resolution of problems encountered in pres- 
surized water reactor plants; Chinon 
(France); 10-14 Sep 1990) 

See CEA-CONF—10472 

(Spectrum '90: American Nuclear Society (ANS) 
international meeting on radioactive waste 
technologies, decontamination, and haz- 
ardous wastes; Knoxville, TN (USA); 30 Sep 
- 4 oct 1990) 

See PNL-SA-18146 

See PNL-SA-17823 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(ENS/ANS/FORATOM joint European Nuclear 
Congress and technology/industry exposi- 
tion: looking into nuclear’s future in the 21st 
century; Lyon (France); 23-28 Sep 1990) 

See ECN-RX-90-021 

(European community wind energy conference 
and exhibition; Madrid (Spain); 10-14 Sep 
1990) 

See RISO-M-2899 

(9. topical meeting on technology of fusion en- 
ergy; Oak Brook, IL (USA); 7-11 Oct 1990) 

See UCRL-JC—103940 

See UCRL-JC—103939 

See UCRL-JC—105828 

See UCRL-JC—103818-Rev.1 

(Fall meeting of the Minerals, Metals and Materi- 
als Society (TMS) on physical metallurgy and 
materials in conjunction with materials week 
and the material applications and services 
exposition; Detroit, MI (USA); 7-11 Oct 1990) 

See SAND-90-0791C 

See SAND-90-0973C 

See SAND-89-1866C 

(International congress on microbially influenced 
corrosion; Knoxville, TN (USA); 7-12 Oct 
1990) 

OSTI; NTIS; GPO Dep. 
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29 Oct - 2 nov 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(European workshop on hadronic physics with 
electrons beyond 10 GeV; Dourdan (France); 
8-12 Oct 1990) 

See CEA-LNS-GT-91-01 

See UCRL-JC—106882 

(18. water reactor safety information meeting; 
Rockville, MD (USA); 22-24 Oct 1990) 

See ANL/CP-70999 
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See ANL/CP-70988 

See NUREG/CP-0114-Vol.1 

See NUREG/CP-0114-Vol.2 

See NUREG/CP-0114-Vol.3 

(Annual meeting of the Aeroballistic Range As- 
sociation; San Diego, CA (USA); 22-25 Oct 
1990) 

See SAND-90-2474C 

(International collaboration on advanced neutron 
sources; Tsukuba (Japan); 21-26 Oct 1990) 

See ANL/CP-72404 

(International seminar on future perspectives in 
HEP; Protvino (USSR); 6-8 Oct 1990) 

See SLAC-PUB-5346 

(22. Boulder damage symposium; Boulder, CO 
(USA); 25-26 Oct 1990) 

See UCRL-JC—105107 

(Large Hadron Collider (LHC) workshop: 
physics and instrumentation; Aachen (Ger- 
many, F.R.); 4-9 Oct 1990) 

See DESY-90-136 

See DESY-90-163 

See DESY—90-156 

See DESY-90-160 

See DESY—90-167 

(International workshop on radiative properties 
of hot dense matter; Sarasota, FL (USA); 22- 
26 Oct 1990) 

See UCRL-JC—105910 

See UCRL-JC—105070 

See UCRL-JC—105066 

See UCRL-JC—106328 

(International workshop on quark gluon plasma 
signatures; Strasbourg (France); 1-4 Oct 
1990) 

See LBL-29996 

(IAEA specialists meeting on analysis and expe- 
rience in control and instrumentation; 
Arnhem (Netherlands); 16-19 Oct 1990) 

See ECN-RX-90-085 

(7. international symposium on capture gamma- 
ray spectroscopy and related topics; 
Asilomar (Spain); 14-15 Oct 1990) 

See ECN-RX-90-079 

See ECN-RX-90-080 

(20. annual Illinois economic association meet- 
ing; Chicago, IL (USA); 12-13 Oct 1990) 

See ANL/CP-72632 

(US/Japan workshop on tokamak fusion power 
reactor studies; Los Angeles, CA (USA); 15- 
17 Oct 1990) 

See GA-A-20418 

(Toronto Testing Electromagnetics Analysis 
Methods/Applied Computational Electromag- 
netics Society (TEAM/ACES) workshop; 
Toronto (Canada); 25-26 Oct 1990) 

See ANL/FPP/TM-254 

(Mining Pribram in science and technology con- 
ference; Pribram (Czechoslovakia); 15-19 
Oct 1990) 

See INIS-mf—12820 

See INIS-mf-12819 

(Concensus conference on better air; Copen- 
hagen (Denmark); 22-24 Oct 1990) 

See NEI-DK-532 

(Workshop on high average power switching 
(WHAPS); Livermore, CA (USA); 10-11 Oct 
1990) 

See UCRL-JC—106836 
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(3. International Symposium on Osteoporosis; 
Copenhague (Denmark); 14-20 Oct 1990) 

See CEA-CONF-10470 

(Symposium on Zirconium New Material for the 
Chemical Industry; Lyon (France); 10-11 Oct 
1990) 

See CEA-CONF-10451 

See CEA-CONF—10452 

See CEA-CONF—10453 

(International Conference on High-Temperature 
Structural Design; Venise (Italy); 24-26 Oct 
1990) 

See CEA-CONF-10469 

(1. annual conference of the Japan Society of 
Waste Management Experts (JSWME); 
Tokyo (Japan); 29-30 Oct 1990) 

OSTI; NTIS (US Sales Only) 

(American Nuclear Society (ANS) winter meet- 
ing; Washington, DC (USA); 11-15 Nov 1990) 

See WHC-SA-0963 

(Fall meeting of the Materials Research Society; 
Boston, MA (USA); 24 Nov - 1 dec 1990) 

See ANL/CP-71886 

See ANL/CP-71709 

See ANL/CP-70905 

See ANL/CP-70913 

See ANL/CP-70860 

See ANL/CP-71156 

See PNL-SA—18654 

See LBL-27200 

See LBL-29064 

See LBL-29270 

See UCRL-JC—103739 

See LBL-29862 

(2. workshop on acid rain in Asia; Bangkok 
(Thailand); 19-22 Nov 1990) 

See ANL/CP-72403 

(Polarized collider workshop; University Park, 
PA (USA); 15-17 Nov 1990) 

See ANL-HEP-CP-91-11 

(14. Italian National Institute of Nuclear Physics 
(INFN) workshop: data structures for particle 
physics experiments; Erice (Italy); 11-18 Nov 
1990) 

See SLAC-PUB-5504 

See BNL-46014 

(15. AINSE radiation chemistry conference; Lu- 
cas Heights (Australia); 5 Nov 1990) 

See INIS-mf—12812 

(2. annual Pacific Northwest International Sec- 
tions/Air Waste Management Association 
(PNWIS/AWMA) conference; Portland, OR 
(USA); 14-16 Nov 1990) 

See ANL/CP-71568 

(5. biennial meeting on oxidative damage and re- 
pair; Pasadena, CA (USA); 14-20 Nov 1990) 

See ANL/CP-70911 

(International ATomic Energy Agency (IAEA) 
technical committee meeting on time resolved 
two- and three-dimensional plasma diagnos- 
tics; Nagoya (Japan); 19-22 Nov 1990) 

See PPPL-2745 

(Supernova watch workshop; Los Angeles, CA 
(USA); 26 Nov - 1 dec 1990) 

See LBL-30590 

(CSNI Specialist Meeting on Pump Performance 
and Reliability; Cologne, DE (USA); 26-28 
Nov 1990) 

See CEA-DAS—760 
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(1. Regional symposium for Europe and Middle 
East on the quality management of nuclear 
power projects; Prague (Czechoslovakia); 
12-16 Nov 1990) 

See CEA-DAS—756 

(2. international ceramic science and technology 
congress; Orlando, FL (USA); 12-15 Nov 
1990) 

OSTI; NTIS; GPO Dep. 

See ANL/CP-70570 

See ANL/CP-70575 

See ANL/CP-72125 

See ANL/CP-70597 

See ANL/CP-72075 

(IEEE conference on neural information pro- 
cessing: natural and synthetic; Denver, CO 
(USA); 26-29 Nov 1990) 

See PNL-SA-18786 

(American Society of Mechanical Engineers 
(ASME) winter annual meeting; Dallas, TX 
(USA); 25-30 Nov 1990) 

OSTI; NTIS; GPO Dep. 

See BNL-44548 

(International symposium on heavy ion inertial 
fusion; Monterey, CA (USA); 3-6 Dec 1990) 

See UCRL-JC—104783-Rev.1 

See UCRL-JC—104984 

See UCRL-JC—105102 

See UCRL-JC--104408-Rev.1 

(4. international symposium on neutron capture 
therapy; Sydney (Australia); 3-7 Dec 1990) 

See BNL-45930 

(6. Miami international symposium on heat and 
mass transfer; Miami, FL (USA); 10-12 Dec 
1990) 

OSTI; NTIS; INIS; GPO Dep. 

(Review of materials irradiation facilities ad- 
vanced neutron source: a workshop report; 
Oak Ridge, TN (USA); 5-6 Dec 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(USAF/DOE workshop on solvent substitution; 
Phoenix, AZ (USA); Dec 1990) 

See SAND-90-3045C 

(DOE/EPA workshop on methods for siting 
ground-water monitoring wells; Las Vegas, 
NV (USA); 11-13 Dec 1990) 

OSTI; NTIS; GPO Dep. 

(Symposium on the manifestations of the 
electron-phonon interaction in CuO and re- 
lated superconductors; Oaxtepec (Mexico); 
11-14 Dec 1990) 
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(1990 Japan Solar Energy Society (JSES) and 
Japan Wind Energy Association (JWEA) joint 
conference; Kawasaki (Japan); 6-7 Dec 
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OSTI; NTIS (US Sales Only) 
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of nuclei; Hirschegg (Austria); 14-19 Jan 
1991) 

See CEA-LNS-PH-91-01 

(Workshop onstrong, weak, and electromagnetic 
interactions in nuclei and astrophysics; Liver- 
more, CA (USA); 3-4 Jan 1991) 

See UCRL-JC—106597 

(8. symposium on space nuclear power systems; 
Albuquerque, NM (USA); 6-10 Jan 1991) 

See Y/DV-977-Draft 
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(OE/LASE '91: 4th Society of Photo-Optical In- 
strumentation Engineers (SPIE) international 
symposium; Los Angeles, CA (USA); 20-25 
Jan 1991) 

See SAND-91-0162C 

See UCRL-JC—106962 

See LA-UR-91-1131 

See LA-UR-91-1330 

See UCRL-JC—104439 

See UCRL-JC—104555 

(16. annual workshop on geothermal reservoir 
engineering; Stanford, CA (USA); 22-24 Jan 
1991) 

See EGG-M-91027 

See EGG-M-91026 

See LBL-30161 

(Annual Transportation Research Board meet- 
ing; Washington, DC (USA); 13-17 Jan 1991) 

See ANL/CP-72161 

(14. nuclear physics symposium; Oaxtepec 
(Mexico); 7-10 Jan 1991) 

See LBL-30294 

(7. winter workshop on nuclear dynamics; Key 
West, FL (USA); 27 Jan - 2 feb 1991) 

See ANL/CP-72846 

See LA-UR-91-1172 

See BNL-46022 

(Association for Energy Systems Operations and 
Programming (AESOP) conference on im- 
proving ADP quality and productivity; Las 
Vegas, NV (USA); 16-18 Jan 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(8. Oregon conference on LT physics; Washing- 
ton, DC (USA); 14-16 Jan 1991) 

See LA-UR—91-1257 

(4. U.S. Japan seminar on high pressure re- 
search in mineral physics: applications to 
earth and planetary sciences; Ise (Japan); 
15-18 Jan 1991) 
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(Workshop on structure and properties of inter- 
faces; Wickenburg Inn, AZ (USA); 2-6 Jan 
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lime; Philadelphia, PA (USA); 9-10 Jan 1991) 
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Methods (TEAM) workshop and international 
seminar on computational applied electro- 
magnetics; Sendai (Japan); 31 Jan - 1 feb 
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(Annual meeting and exhibition of the Minerals, 
Metals and Materials Society (TMS); New 
Orleans, LA (USA); 17-21 Feb 1991) 
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See PNL-SA-19072 
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(1991 annual meeting of the western section of 
the Wildlife Society; Sacramento, CA (USA); 
7-9 Feb 1991) 

See EGG—10617-2088 

See EGG—10617-2087 

(1991 annual congress of the Society of Auto- 
motive Engineers (SAE); Detroit, MI (USA); 
26-27 Feb 1991) 

See ANL/CP-72104 

(Air Force high energy density materials con- 
tractors conference; Albuquerque, NM 
(USA); 24-27 Feb 1991) 

See UCRL-JC—106507 

(Energy and environment in the Asia-Pacific 
region: planning for an uncertain future; Hon- 
olulu, HI (USA); 13-15 Feb 1991) 

See ANL/CP-72383 

(NO, seminar on NO, control technologies and 
methods; Concord, CA (USA); 10-12 Feb 
1991) 

See ANL/CP-69400 

(30. internationale Universitatswoken fuer Kern- 
physik; Schladming (Austria); 27 Feb - 8 mar 
1991) 

See SLAC-PUB-5411 

(7. Alternative Natural Philosophy Association 
(ANPA) west meeting; Stanford, CA (USA); 
16-18 Feb 1991) 

See SLAC-PUB-5429 

(UCLA workshop on rare and exclusive B and K 
decays and novel flavor factories; Los Ange- 
les, CA (USA); Feb 1991) 

See IS-M-665 

(Probabilistic safety assessment and manage- 
ment; Beverly Hills, CA (USA); 4-7 Feb 1991) 
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See UCRL-JC—104082 

(AWMA international specialty conference on re- 
search developments for improved municipal 
solid waste management; Cincinnati, OH 
(USA); 5-7 Feb 1991) 
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(international topical conference on research 
trends in coherent radiation generation and 
particle accelerators; La Jolla, CA (USA); 11- 
13 Feb 1991) 
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chemicals; Las Vegas, NV (USA); 12-14 Feb 
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(Environmentally conscious manufactur- 
ing/technology applications workshop; 
Albuquerque, NM (USA); 20-21 Feb 1991) 

See SAND-91-0469C 

(Japan Atomic Energy Research Institute 
(JAERI) workshop on positron spectroscopy; 
Tokyo (Japan); 28 Feb - 1 mar 1991) 

See BNL-45987 

(National research and development conference 
on the control of hazardous materials; Ana- 
heim, CA (USA); 20-22 Feb 1991) 

See ANL/CP-71331 

(Society of Photo-optical Instrumentation Engi- 
neers (SPIE) symposium on electronic 
imaging science and technology; San Jose, 
CA (USA); 25 Feb - 1 mar 1991) 

See EGG—10617-5080 

(9. geothermal program review: the geothermal 
partnership—industry, utilities and govern- 
ment meeting the challenges of the 90's; 
San Francisco, CA (USA); 19-21 Mar 1991) 

See SAND-91-0487C 

See SAND-91-0642C 

See LA-UR-91-1246 

See LA-UR-91-1279 

See LA-UR-91-1313 

(42. Pittsburgh conference and exposition on 
analytical chemistry and applied spec- 
troscopy; Chicago, IL (USA); 4-8 Mar 1991) 

See WHC-SA-0975 

(in situ and on-site bioreclamation: an interna- 
tional symposium; San Diego, CA (USA); 
19-21 Mar 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Joint Army/Navy/NASAVAir Force (JANNAF) 
propulsion systems hazards subcommittee 
meeting; Albuquerque, NM (USA); 18-22 Mar 
1991) 

See SAND-91-0632C 

(2. environmental radiation monitoring technol- 
ogy symposium; Taiwan (China); 11-14 Mar 
1991) 

See ANL/CP-72355 

(7. international conference on advanced sci- 
ence and technology; Argonne, IL (USA); 30 
Mar 1991) 

See ANL/CP-72679 

(5. national conference on undergraduate re- 
search; Pasadena, CA (USA); 21-23 Mar 
1991) 

See ANL/CP-72646 

See ANL/CP-73029 

(international Zurich symposium and technical 
exhibition on electromagnetic compatibility; 
Zurich (Switzerland); 12-14 Mar 1991) 

See PNL-SA-18947 

(5. Copper Mountain conference on multigrid 
methods and multigrid short course; Copper 
Mountain, CO (USA); 31 Mar - 5 apr 1991) 

See ANL/CP-72220 

(8. annual Ottawa verification symposium; Mon- 
tebello (Canada); 2-10 Mar 1991) 

See ANL/CP-72743 

(2. annual U.S. hydrogen meeting; Washington, 
DC (USA); 13-15 Mar 1991) 

See SAND-90-2994C 

(International conference on spin and isospin in 
nuclear interactions; Telluride, CO (USA); 11- 
15 Mar 1991) 

See LA-UR-91-1173 

See LA-UR-91-1320 
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16:18135 
16:17456 
16:17457 
16:17932 
16:17561 
16:17559 


Source of 
Availability 


(2. international symposium on particles, strings 
and cosmology; Boston, MA (USA); 25-30 
Mar 1991) 

See SLAC-PUB-5527 

(International winter school on electronic proper- 
ties of polymers; Kirchberg (Austria); 9-16 
Mar 1991) 

See LA-UR-91-1204 

(13. ASME-JSME international solar energy con- 
ference; Reno, NV (USA); 17-22 Mar 1991) 

See PNL-SA-18874 

See SERI/TP-211-3971 

(SIAM conference on supercomputing; Houston, 
TX (USA); 22-24 Mar 1991) 

See SAND-91-0841C 

OSTI; NTIS; GPO Dep. 

(CORROSION ‘91: National Association of 
Corrosion Engineers (NACE) conference; 
Cincinnati, OH (USA); 11-15 Mar 1991) 

See PNL-SA-—18407 

(15. annual conference on energy from biomass 
and wastes; Washington, DC (USA); 25-29 
Mar 1991) 

See PNL-SA-18839 

(International industrial symposium on the super 
collider; Atlanta, GA (USA); 13-15 Mar 1991) 

See EGG—-10617-4113 

See LBL-29702 

See LBL-30402 

See LBL-30437 

(Symposium on powder metallurgy in aerospace 
and defense technologies; Tampa, FL (USA); 
4-6 Mar 1991) 

OSTI; NTIS; GPO Dep. 

(International Electrophoresis Society meeting; 
Washington, DC (USA); 19-21 Mar 1991) 

See BNL—46031 

See BNL-46008 

(Conference on computing in high energy 
physics; Tsukuba caine: 11-15 Mar 1991) 

See SLAC-PUB-5520 

See FNAL/C-91/84 

See FNAL/C—91/87 

See FNAL/C-91/91 

See FNAL/C-91/89 

See FNAL/C—91/86 

See FNAL/C-91/88 

See FNAL/C—91/83 

(2. international waste management conference; 
Las Vegas, NV (USA); 17-20 Mar 1991) 

See PNL-SA-19240 

(201. American Chemical Society (ACS) national 
meeting; Atlanta, GA (USA); 14-19 Apr 1991) 

See ANL/CP-72082 

See ANL/CP-72270 

OSTI; NTIS; GPO Dep. 

See ANL/CP-72964 

See SAND-91-0988C 

(International conference on coal in the environ- 
ment; London (UK); 3-5 Apr 1991) 

OSTI; NTIS; GPO Dep. 

(Spring meeting of the Materials Research Soci- 
ety (MRS); Anaheim, CA (USA); 29 Apr - 3 
may 1991) 

See SAND-90-3085C 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

See SAND-90-2974C 

See SAND-91-0933C 

See SAND-90-3144C 
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16:18401 


16:17441 
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16:18117 
16:17588 


16:18936 


16:18035 
16:17695 
16:18982 


16:16346 
16:16347 
16:16400 
16:16288 


Source of 
Availability 


(53. annual meeting and exhibit of the American 
Power Conference; Chicago, IL (USA); 20 
Apr - 1 may 1991) 

See ANL/CP-72696 

See ANLU/CP-71374 

See ANL/CP-72859 

OSTI; NTIS; INIS; GPO Dep. 

(8. international conference on nuclear fuel re- 
processing and waste management; Sendai 
(Japan); 15-18 Apr 1991) 

See ANL/CP-70796 

(9. symposium on the training of nuclear facility 
personnel; Denver, CO (USA); 14-18 Apr 
1991) 

See WHC-SA-0923 

(International topical meeting on advances in 
mathematics, computation and reactor 
physics; Pittsburgh, PA (USA); 28 Apr - 2 
may 1991) 

See EGG-M-90347 

(Waste stream minimization and utilization inno- 
vative concepts: an experimental technology 
exchange; Washington, DC (USA); 25-26 
Apr 1991) 

See PNL-SA-19337-Vol.1 

See PNL-SA-19337-Vol.2 

(Conference on instrumentation for nuclear 
weapons effects testing; Vicksburg, MS 
(USA); 16-19 Apr 1991) 

See SAND-91-0796C 

See SAND-90-2991C 

(1991 international conference on lightning and 
static electricity; Cocoa Beach, FL (USA); 
16-19 Apr 1991) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Conference on short-wavelength coherent radi- 
ation: generation and application; Monterey, 
CA (USA); 4-10 Apr 1991) 

See UCRL-JC—105738 

(11. AIAA aerodynamic decelerator systems 
technology conference; San Diego, CA 
(USA); 9-11 Apr 1991) 

See SAND-90-2179C 

(International conference on metallurgical coat- 
ings and thin films; San Diego, CA (USA); 
22-26 Apr 1991) 

See ANL/CP-72642 

(Workshop on laser ablation: mechanisms and 
application; Oak Ridge, TN (USA); 8-10 Apr 
1991) 

See ANL/CP-71308 

See LA-UR-91-1267 

OSTI; NTIS; GPO Dep. 

(Review of underground imaging by USDOE 
OBES/Geosciences conference; Berkeley, 
CA (USA); 16-17 Apr 1991) 

See LBL-30500 

(4. FIDAP users conference; Evanston, IL 
(USA); 14-16 Apr 1991) 

See SAND-90-2789C 

See SAND-90-2739C 

See SAND-91-0160C 

(First engineering and technology conference on 
waste management; San Juan (Puerto Rico); 
24-26 Apr 1991) 

See SAND-91-0562C 

See SAND-91-0583C 

See LA-UR-91-1295 

See LA-UR-91-1337 
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(American Society for Precision Engineering 
(ASPE) conference; Tucson, AZ (USA); 15- 
18 Apr 1991) 

See UCRL-JC—106935 

(11. conference on fire and forest meteorology; 
Missoula, MT (USA); 16-19 Apr 1991) 

See UCRL-JC—104735 

See UCRL-JC—104737 

(SEPM (Society of Economists, Paleontologists 
and Mineralogists: a core workshop on 
mixed carbonate-siliciclastic sequences; Dal- 
las, TX (USA); 6-7 Apr 1991) 

OSTI; NTIS; GPO Dep. 

(international Atomic Energy Agency (IAEA) 
technical committee meeting on drivers for 
inertial confinement fusion (ICF); Osaka 
(Japan); 15-19 Apr 1991) 

See SAND-91-0859C 

See UCRL-JC—105610 

See UCRL-JC—105734 

(Electro international conference and exhibition; 
New York, NY (USA); 16-18 Apr 1991) 

See ANL/CP-72295 

(5. annual fiber optics review conference; 
Blacksburg, VA (USA); 1-4 Apr 1991) 

OSTI; NTIS; GPO Dep. 

(HAZMACON ‘91; Santa Clara, CA (USA); 16- 
18 Apr 1991) 

See WHC-SA-1035 

(IDEF user’s group meeting; Albuquerque, NM 
(USA); 29 Apr - 3 may 1991) 

See SAND-91-0202C 

(United States Nuclear Regulatory Commission 
(USNRC) BMU/GRS (Society for Reactor 
Safety) accident management information 
exchange meeting; Rockville, MD (USA); 15 
Apr 1991) 

OSTI; NTIS; INIS; GPO Dep. 

(Computational research on materials confer- 
ence; Morgantown, WV (USA); 15-17 Apr 
1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Workshop on advanced beam instrumentation; 
Tsukuba (Japan); 20-28 Apr 1991) 

See BNL-46059 

(24. oil shale symposium; Golden, CO (USA); 
23-24 Apr 1991) 

See UCRL-JC—1 05869 

(56. annual meeting of the Society for American 
Archaeology (SAA); New Orleans, LA (USA); 
24-28 Apr 1991) 

See BNL-46046 

(Superconductivity applications for infrared and 
microwave devices || conference; Orlando, 
FL (USA); 1-5 Apr 1991) 

See LBL-29546 

(1. international workshop on interoperability in 
multtidatabase systems; Kyoto (Japan); 8-9 
Apr 1991) 

See LBL-29518 

(1990 sensor technical conference; Cocoa, FL 
(USA); 29-30 Apr 1991) 

See UCRL-JC—106805 

(11. international conference on fluidized bed 
combustion; Montreal (Canada); 21-24 Apr 
1991) 

See UCRL-JC—105150 

See ANL/CP-70955 

See ANL/CP-71464 

See ANL/CP-70863 
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(8. European electromagnetic launcher sympo- 
sium; London (UK); 16-18 Apr 1991) 

See UCRL-JC—106828 

(21. annual anomalous absorption conference; 
Banff (Canada); 15-19 Apr 1991) 

See UCRL-JC—106652 

(10. European photovoltaic solar energy confer- 
ence and exhibition; Lisbon (Portugal); 8-12 
Apr 1991) 

See SAND-90-2167C 

(Nuclear power pliant and facility maintenance 
topical meeting; Salt Lake City, UT (USA); 7- 
11 Apr 1991) 

OSTI; NTIS; INIS; GPO Dep. 

See BNL-NUREG-—45757 

See BNL-NUREG—45708 

OSTI; NTIS; INIS; GPO Dep. 

See WHC-SA-1163 

See WHC-SA-1062 

(93. annual meeting and exposition of the Amer- 
ican Ceramic Society (ACerS); Cincinnati, 
OH (USA); 28 Apr - 2 may 1991) 

See LA-UR-91-1355 

OSTI; NTIS; GPO Dep. 

(8. topical meeting on emergency preparedness 
and response; Chicago, IL (USA); 16-19 Apr 
1991) 

See EGG—10617-1115 

See EGG—10617-1113 

See UCRL-JC—106282 

(American Nuclear Society (ANS) international 
high level radioactive waste management 
conference; Las Vegas, NV (USA); 28 Apr - 
3 may 1991) 

See EGG-M-90399 

OSTI; NTIS; INIS; GPO Dep. 

See EGG—10617-2075 

See EGG—10617-2074 

See EGG—10617-2073 

See PNL-SA-18916 

See ANL/CP-71207 

See ANL/CP-71299 

See PNL-SA-18551 

See LBL-29471 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(8. international symposium on roofing technol- 
ogy; Montreal (Canada); 17-19 Apr 1991) 

OSTI; NTIS; GPO Dep. 

(SPIE international symposium on optical engi- 
neering and photonics in aerospace sensing; 
Orlando, FL (USA); 1-5 Apr 1991) 

See EGG—10617-2079 

See SAND—90-2331C 

(1. annual international simulators conference; 
New Orleans, LA (USA); 1-5 Apr 1991) 

See SAND-91-0709C 

(4. annual hazardous materials management 
central conference and exhibition; Rosemont, 
IL (USA); 3-5 Apr 1991) 

See ANL/CP-71026 

See ANL/CP-72593 

(Society of Tribologists and Lubrication Engi- 
neers (STLE) conference; Montreal 
(Canada); 29 Apr - 2 may 1991) 

See ANL/CP-—72667 
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CONF-910485-— (Symposium on tribological coatings surface 
modification in conjunction with the interna- 
tional conference on metallurgical coating 
and thin films; San Diego, CA (USA); 22-26 
Apr 1991) 

1 16:17580 See ANL/CP-72657 
2 16:17671 See UCRL-JC—105703 

CONF-910503— (International conference on nuclear data for sci- 
ence and technology; Juelich (Germany, 
F.R.); 13-17 May 1991) 

16:19143 See LA-UR-91-1373 

16:16836 OSTI; NTIS; INIS; GPO Dep. .99: DE91011363 
16:19076 OSTI; NTIS; INIS; GPO Dep. .99: DE91012216 
16:19081 OSTI; NTIS; INIS; GPO Dep. .99: DE91012222 

CONF-910505— (1991 Institute of Electrical and Electronics Engi- 
neers (IEEE) particle accelerator conference 
(PAC); San Francisco, CA (USA); 6-9 May 
1991) 

16:18218 | OSTI; NTIS; INIS; GPO Dep. : DE91011094 
16:18185 See LA-UR-91-1139 
16:18249 See LA-UR-91-1338 
16:18248 See LA-UR-91-1240 
16:18254 See LA-UR-91-1426 
16:18253 See LA-UR-91-1425 
16:18188 See LA-UR-91-1415 
16:18255 See LA-UR-91-1429 
16:18169 See LA-UR-91-1287 
16:18187 See LA-UR-91-1413 
16:18252 See LA-UR-91-1409 
16:18186 See LA-UR-91-1396 
16:18251 See LA-UR-91-1383 
16:18283 See LA-UR-91-1358 
16:18250 See LA-UR-91-1339 
16:16287 See LA-UR-91-1335 
16:18195 See UCRL-JC—105560 
16:18190 See SAND-90-2602 
16:18212 See BNL-45417 
16:18194 See SLAC-PUB-5507 
16:18219 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011096 
16:18271 See ANL/CP-73091 
16:18174 See ANL/CP-73090 
16:18270 See ANL/CP-73089 
16:18269 See ANL/CP-73087 
16:18173 See ANL/CP-73088 
16:18208 See ANL/CP-73092 
16:18175 See ANL/CP-73093 
16:18176 See ANL/CP-73121 
16:18177 See ANL/CP-73122 
16:18286 See UCRL-JC—-105594 
16:18193 See SLAC-PUB-5479 
16:18285 See SLAC-PUB-5477 
16:18287 See UCRL-JC—105595 
16:18198 See ANL/CP-73038 
16:18200 See ANL/CP-73040 
16:18199 See ANL/CP-73039 
16:18201 See ANL/CP-73041 
16:18202 See ANL/CP-73042 
16:18204 See ANL/CP-73045 
16:18265 See ANL/CP-73044 
16:18268 See ANL/CP-73052 
16:18172 See ANL/CP-73051 
16:18207 See ANL/CP-73050 
16:18267 See ANL/CP-73049 
16:18262 See SLAC-PUB-5370 
16:18197 See ANL/CP-72681 
16:18203 See ANL/CP-73043 
16:18206 See ANL/CP-73047 
16:18205 See ANL/CP-73046 
16:18266 See ANL/CP-73048 
16:18259 See SAND-90-3051C 
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Availability 


(14. DOE computer security group conference; 
Concord, CA (USA); 7-9 May 1991) 

OSTI; NTIS (US Sales Only); GPO Dep. 

See LBL-30352 

(44. annual conference of the imaging science 
and technology; St. Paul, MN (USA); 12-17 
May 1991) 

See ANL/CP-71884 

(7. Adriatic international conference on nuclear 
physics; Brioni (Yugoslavia); 27 May - 1 jun 
1991) 

OSTI; NTIS; INIS; GPO Dep. 

(Infotech '91; Oak Ridge, TN (USA); 22-23 May 
1991) 

See SAND-91-0270C 

(2. international conference on rare earth devel- 
opment and applications; Beijing (China); 
May 1991) 

See ANL/CP-71426 

(29. Yamada conference on dynamics and 
mechanisms of photoinduced electron trans- 
fer and related phenomena; Osaka (Japan); 
12-16 May 1991) 

See ANL/CP-72746 

See ANL/CP-72682 

(5. ANSYS international conference and exhibi- 
tion; Pittsburgh, PA (USA); 20-24 May 1991) 

See ANL/CP-72527 

See LBL-30455 

(1991 technical and business exhibition on 
transportation; Huntsville, AL (USA); 14-15 
May 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Department of Energy-Basic Energy Sciences 
(DOE-BES) combustion research meeting; 
Lake Geneva, WI (USA); 28-31 May 1991) 

See ANL/CP-70073 

See ANL/CP-70076 

(22. annual conference on modeling and simula- 
tion; Pittsburgh, PA (USA); 2-3 May 1991) 

See SAND-91-0873C 

(2. American Society for Nondestructive Testing 
(ASNT) on industrial computed tomography 
conference; San Diego, CA (USA); 20-24 
May 1991) 

See LA-UR-—91-1196 

(34. midwest symposium on circuits and sys- 
tems; Monterey, CA (USA); 14-17 May 1991) 

See SAND-91-0422C 

See SAND-91-0423C 

(Genesus network systems users group meet- 
ing; Brighton (UK); 16 May 1991) 

See SAND-91-1048C 

(Cooperative Severe Accident Research Pro- 
gram (CSARP) review meeting; Bethesda, 
MD (USA); 6-10 May 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(13. annual symposium of the European 
Safeguards Research and Development As- 
sociations: safeguards and nuclear material 
management; Avignon (France); 14-16 May 
1991) 

See BNL-45367 

(6. specialists meeting on reactor noise 
(SMORN); Gatlinburg, TN (USA); 19-24 May 
1991) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 
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16:16873 


16:17535 
16:19203 
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16:19247 
16:19246 
16:19244 
16:19249 


16:17696 


Source of 
Availability 


(13. symposium on biotechnology for fuels and 
chemicals; Colorado Springs, CO (USA); 6- 
10 May 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(10. annual international incineration confer- 
ence: environmental concerns and controls; 
Knoxville, TN (USA); 13-17 May 1991) 

See ANL/CP—73066 

(4. European symposium on radiopharmacy and 
radiopharmaceuticals; Baden (Switzerland); 
1-4 May 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Conference on the practical applications of 
residual stress technology; Indianapolis, IN 
(USA); 15-17 May 1991) 

See ANL/CP-72402 

(CLEO ’91: conference on lasers and electro- 
optics; Baltimore, MD (USA); 12-17 May 
1991) 

See UCRL-JC—106926 

(37. Instrument Society of America international 
instrumentation symposium; San Diego, CA 
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DE91010622 
DE91012161 
DE91010914 
DE91010935 
DE91010396 
DE91010936 
DE91010704 


DE91010618 


DOE/ER/13543— 


Distribution 
Category 
MF-249 
MF-350 
MF-373 
MF-365 
PC-331 
MF-700 
MF-630 
MF-630 
MF-630 
MF-630 
MF-630 
MF-630 
MF-607 
PC-630 
PC-600 
MF-630 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 


MF-902 
MF-630 


MF-902 
PC-400 
MF-405 
MF-400 
PC-402 
PC-402 
MF-414 
MF-408 
MF-406 
MF-401 
MF-401 
MF-411 
MF-401 
MF-404 
MF-401 
MF-408 
MF-408 


MF-408 
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DOE/ER/13547— 


Report 
Number 


DOE/ER/13547— 
2 
DOE/ER/13570— 


5 
DOE/ER/13583— 
5 
DOE/ER/13711- 
4 
DOE/ER/13787- 
Te 
DOE/ER/1381 1— 
4 


DOE/ER/13842— 


T1 
DOE/ER/13875— 

T2 
DOE/ER/13901-— 


3 
DOE/ER/13903— 

2 
DOE/ER/13912— 

3 
DOE/ER/13925- 


2 
DOE/ER/13926— 
T2 
DOE/ER/13950— 
3 


DOE/ER/13960— 


3 
DOE/ER/13970— 
5 


DOE/ER/13978— 
3 
DOE/ER/14020- 


2 
DOE/ER/14037— 

3 
DOE/ER/14079— 

5 
DOE/ER/14084— 


2 
DOE/ER/20012- 
1 
DOE/ER/25026— 
T3 
DOE/ER/25048— 
3 
DOE/ER/25053- 
5 
DOE/ER/30152-- 
T1 
DOE/ER/40105— 
155 
DOE/ER/40219— 


5 
DOE/ER/45209— 
5 
DOE/ER/45247- 
2 


4 
DOE/ER/45311-— 
4 
DOE/ER/45364— 
= 


Abstract 
Number 


16:17858 
16:17859 
16:17860 
16:16111 
16:19228 
16:17998 
16:17948 
16:18594 
16:16451 
16:18595 
16:17999 
16:17861 
16:18596 
16:17949 
16:18955 


16:18597 


16:18933 
16:17862 
16:18496 
16:18934 
16:16112 
16:18497 
16:19353 
16:19354 
16:19355 
16:17679 
16:18152 
16:19053 
16:17590 


16:17942 
16:17943 


16:17465 


16:17466 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; National Energy Software Center (soft- 
ware packages only), Argonne National 
Laboratory, 9800 South Cass Avenue, Ar- 
gonne, IL 60439. Order documentation 
without complete package from NTIS; GPO 
Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


Order 
Number 


DE91010000 
DE91010625 
DE91010728 
DE91010741 
DE91012281 
DE91010620 
DE91010359 
DE91012279 
DE91011031 
DE91010726 
DE91011029 
DE91012162 
DE91009840 
DE91010742 
DE91012285 


DE91009872 


DE91011489 
DE91010356 
DE91011005 
DE91011042 
DE91010259 
DE91010655 
DE91012172 
DE91011430 
DE91011069 
DE91010894 
DE91012042 
DE91010744 
DE91010640 


DE91011043 
DE91010850 


DE91010256 


DE91010610 


Distribution 
Category 
MF-401 
MF-401 
MF-401 
MF-403 
MF-426 
MF-401 
MF-401 
MF-408 
MF-408 
MF-408 
MF-401 
MF-401 
MF-408 
MF-401 
MF-411 


MF-408 


898 ERA Vol. 16, No. 7 





DOEAD/12578— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


DOE/ER/45372- 


2 16:17467 OSTI; NTIS; GPO Dep. E 1.99: DE91009787 MF-404 
DOE/ER/53198— 


161 16:19273  OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011427 PC-426 

170 16:19356  OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011762 PC-426 
DOE/ER/S3212- 

157 16:19274 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011426 PC-427 
DOE/ER/53233— 

1 16:19237  OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91010932 MF-420 
16:19238 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91010616 MF-420 


2 
DOE/ER/53284— 


71 16:19239 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011025 MF-420 
DOE/ER/53291— 
2 


16:19240 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011071 MF-427 
DOE/ER/54110— 


T2 16:19275 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011076 MF-420 
DOE/ER/60293— 

5 16:18452 OSTI; NTIS; GPO Dep. E 1.99: DE91011148 MF-402 
DOE/ER/60376— 


5 16:18544 OSTI; NTIS; GPO Dep. E 1.99: DE91011030 MF-402 
DOE/ER/60464— 


4 16:18867 OSTI; NTIS; GPO Dep. E 1.99: DE91012159 MF-408 
DOE/ER/60495-— 

T1 16:18608 OSTI; NTIS; GPO Dep. E 1.99: DE91011218 MF-408 
DOE/ER/60570- 

3 16:18545 OSTI; NTIS; GPO Dep. E 1.99: DE91010933 MF-402 
DOE/ER/60621-— 

4 16:18598 OSTI; NTIS; GPO Dep. E 1.99: DE91012170 MF-408 
DOE/ER/60656— 

4 16:18868 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91010939 MF-408 
DOE/ER/60675-— 

T2 16:18869  OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91010922 MF-408 
DOE/ER/60848— 

2 16:18842 OSTI; NTIS; GPO Dep. E 1.99: DE91010748 MF-408 
DOE/ER/60872- 

@ 16:16441 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011038 MF-408 

T1 16:16442 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011070 MF-408; 


MF-406 
DOE/ER/60894— 


2 16:18612 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91012158 MF-408 
DOE/ER/60977-— 

1 16:18453 OSTI; NTIS; GPO Dep. E 1.99: DE91010191 MF-402 
DOE/ER/60989— 

1 16:18599 OSTI; NTIS; GPO Dep. E 1.99: DE91009838 MF-408 
DOE/ER/61009— 

1 16:18870 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011020 MF-408 
DOE/ER/61033— 

1 16:18299 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011022 MF-406 
DOE/ER/69017- 


T-H1 16:18454 | OSTI; NTIS; GPO Dep. E 1.99: DE91010321 PC-402 
DOE/ET/S3088— 

474 16:19241 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011522 MF-421 

483 16:19276 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011832 MF-421 
DOE/EV/10220- 

T2 16:18455 OSTI; NTIS; GPO Dep. E 1.99: DE91010617 MF-402 
DOE/EW/00003— 

2 16:17174 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91010363 MF-702 
DOE/FE- 

0215P-1-issue2 16:17216 OSTI; NTIS; GPO Dep. E 1.99: DE91010931 MF-101 

0220P 16:16138 | OSTI; NTIS; GPO Dep. E 1.99: DE91010250 MF-126 


16:18456 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91010114 MF-721 


16:17322 OSTI; NTIS; GPO Dep. E 1.99: DE91007986 PC-312 
16:17230 OSTI; NTIS; GPO Dep. E 1.99: DE91009816 PC-313 
16:18546  OSTI; NTIS; United States Geological Survey, E 1.99: DE91010021 MF-502 
Open File Service, Box 25425, Federal Cen- 
ter, Denver, CO 80225; GPO Dep. 
DOE/ID/12578— 


2-Vol.2 16:16580 OSTI; NTIS; GPO Dep. : DE91012197 MF-256 
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DOE/ID/12608— 


Report 
Number 


DOE/ID/12608— 
4 


3-Vol.2 

T11 

T12 

T13 

17 

TS 

T9 
DOE/ID/12622— 

1 
DOE/ID/12735- 

T14 
DOE/ID/12920- 

1 
DOE/E- 

0020P 
DOE/IG- 

0293 
DOE/MC/11076— 

2954 

2955 

2956 

2972 

2982 
DOE/MC/23135- 

2980 
DOE/MC/23247- 

2985 
DOE/MC/23274— 

2941 
DOE/MC/24217- 

2971 
DOE/MC/24218— 

2957 
DOE/MC/24267- 

2989 
DOE/MC/25034— 

2967 
DOE/MC/25035— 

2940 
DOE/MC/25151- 

2964 
DOE/MC/25200- 

2975-Vol.2 
DOE/NE- 

0100T 

34046-1 
DOE/NE/37962- 

1 
DOE/NE/37967- 

T3 
DOE/NV/10425- 

T4 
DOE/NV/10630- 

16 
DOE/NV/10845- 

5 

71 
DOE/OR/21548— 

159 
DOE/ORO- 

917 
DOE/PC/79903- 

7 
DOE/PC/79910- 

6 


10 
DOE/PC/79923— 
BE) 
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Abstract 
Number 


16:17323 
16:18848 
16:17327 
16:17328 
16:17329 
16:17324 
16:17325 
16:17326 
16:16575 
16:17231 
16:17330 
16:16634 
16:17175 
16:16146 
16:16088 
16:16150 
16:16147 
16:16149 
16:18000 
16:16097 
16:17234 
16:16041 
16:17235 
16:16042 
16:16043 
16:17421 
16:16098 
16:16151 


16:16972 
16:16639 


16:16878 
16:16794 
16:16579 
16:18547 


16:18548 
16:16191 


16:16393 
16:17176 
16:16059 


16:16060 
16:16061 


16:16486 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI (Free of Charge) 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 


DE91009999 
DE91010649 
DE91010713 
DE91010714 
DE91010715 
DE91010669 
DE91010698 
DE91010693 
DE91011219 
DE91011153 
DE91010024 
DE91010316 
7191011906 

DE91002018 
DE91002003 
DE91002034 
DE91002045 
DE91002062 
DE91002060 
DE91002065 
DE91002008 
DE91002044 
DE91002050 
DE91010928 
DE91002053 
DE91002036 
DE91002020 
DE91002048 


DE91010687 
DE91011127 


DE91011023 
DE91010937 
DE91010735 
DE91010586 


DE91011796 
DE91011198 


DE91012136 
DE91010007 
DE91010547 


DE91011280 
DE91011284 


DE91010538 


Distribution 
Category 


PC-310 
MF-314 
MF-314 
MF-314 
MF-314 
MF-314 
MF-314 
MF-314 
MF-403 
MF-112 
PC-311 

PC-900 
PC-960 
MF-123 
MF-123 
MF-123 
MF-123 
MF-123 
PC-106 
PC-103 
PC-110 
MF-106 
PC-110 
MF-109 
PC-114 
PC-111 

PC-106 
MF-123 


MF-520 
PC-523 


MF-523 
MF-520 
MF-255 
MF-703 


MF-703 
MF-802 


MF-902 
MF-900 
MF-105 


MF-113 
MF-113 


MF-108 





Report 
Number 


DOE/PC/79926- 


DOE/PC/8891 4— 
T2 
DOE/PC/88915- 


3 
DOE/PC/89762-— 

T4 

TS 

T6 

¥e 
DOE/PC/89763- 


DOE/PC/89879-— 
T2 
T3 
DOE/PC/89902- 


DOE/PC/90047- 
71 
DOE/PC/90167- 
71 
T2 
DOE/PC/90176- 
T1 
T10 
711 
T12 


Abstract 

Number 

16:16044 
16:16032 
16:16073 
16:16045 
16:16046 
16:16062 
16:16091 
16:16092 
16:16093 
16:16074 
16:16033 
16:16047 
16:16063 
16:16064 
16:16065 
16:16066 
16:16075 
16:16076 
16:16067 
16:16099 
16:16089 
16:16487 
16:16077 
16:16094 
16:16048 
16:16049 


16:16050 
16:16051 


16:18605 


16:16100 
16:16034 


16:16052 
16:16053 
16:16488 


16:16035 
16:16036 


16:16054 
16:16068 
16:16069 
16:18606 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


Order 
Number 
DE91010917 
DE91010553 
DE91007967 
DE91011310 
DE91011298 
DE91008956 
DE91009428 
DE91010552 
DE91010541 
DE91010517 
DE91008951 
DE91010544 
DE91010558 
DE91010554 
DE91010560 
DE91011302 
DE91010551 
DE91010537 
DE91011308 
DE91010561 
DE91010515 
DE91009486 
DE91009051 
DE91008201 
DE91007975 
DE91011301 


DE91010563 
DE91010562 


DE91010539 


DE91010379 
DE91011299 


DE91008129 
DE91010542 
DE91010519 


DE91008973 
DE91009535 


DE91010500 
DE91010509 
DE91010510 
DE91010511 


DOE/PC/90176— 


Distribution 
Category 
MF-108 
MF-102 
PC-105 
MF-109 
MF-102 
MF-113 


PC-117; 
PC-114 


MF-114 
MF-114 


MF-102 
MF-105 
MF-109 
MF-108 
MF-113 
MF-113 
MF-113 
MF-107 
MF-105 
MF-104 
MF-104 
MF-101 
MF-125 
PC-105 
PC-114 
PC-108 
MF-102 


MF-108 
MF-108 


MF-102 


MF-102 
MF-102 


PC-108 
MF-108 
MF-108 


MF-102 
MF-102 


MF-105 
MF-102 
MF-102 
MF-102 
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DOE/PC/90176— 


Report 
Number 


T14 
T15 
T16 
T2 
T4 
T5 
Té6 
77 
T8 
DOE/PC/90291- 


2 
DOE/PC/90302- 


DOE/PC/90751- 
T10 
T8 
T9 
DOE/PC/91274- 
1 
DOE/PR- 
0004-1/91 
DOE/RL- 
90-44 
91-03 
91-05 
91-08 
91-18 
DOE/RW- 
0306P 
0307P 
DOE/SF/16733- 
1 
DOE/SF/18852- 
71 
DOE/WIPP- 
90-002-Rev.2 
90-022C 
90-024C 
90-029C 
90-031C 
90-033C 
90-034C 
90-035C 
90-037C 
90-044C 
90-053C 
90-054C 
90-057C 
90-059-C 
91-005-Vol.1 
91-005-Vol.2 
91-005-Vol.3 
91-005-Vol.4 
91-005-Vol.5 
91-012-Vol.1 
DOL- 
91010633 
DP- 
519 


Abstract 
Number 


16:16469 
16:16056 
16:16038 
16:16037 
16:16078 
16:16079 
16:16080 
16:16081 
16:16055 


16:16489 
16:16070 
16:16490 
16:16082 


16:16103 
16:16101 
16:16102 


16:16039 
16:17162 


16:16192 
16:18549 
16:16376 
16:16241 
16:16242 


16:16243 
16:16244 


16:17246 


16:17232 


16:16245 
16:16246 
16:16247 
16:16248 
16:16193 
16:16194 
16:16249 
16:16250 
16:16251 
16:16252 
16:17200 
16:16253 
16:16394 
16:16254 
16:16255 
16:16256 
16:16257 
16:16258 
16:16259 
16:16260 


16:16395 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
CSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI (Free of Charge) 
INIS; OST! (Free of Charge) 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; U.S. Dept. of Labor, Washington, DC 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


Order 
Number 


DE91010513 
DE91010514 
DE91010498 
DE91010501 
DE91010503 
DE91010504 
DE91010505 
DE91010506 
DE91010507 


DE91010344 
DE91010499 
DE91008202 
DE91009484 


DE91010548 
DE91010378 
DE91010549 


DE91008418 
DE91008635 


DE91010905 
DE91010033 
DE91011064 
DE91010829 
DE91010110 


T191010320 
T191010694 


DE91011026 
DE91011024 


DE91010648 
DE91011458 
DE91011453 
DE91011456 
DE91011460 
DE91011452 
DE91011455 
DE91011451 
DE91011459 
DE91011468 
DE91011465 
DE91011463 
DE91011462 
DE91011464 
DE91011227 
DE91011228 
DE91011226 
DE91011230 
DE91011229 
DE91009977 


T191010633 


DE91010882 


Distribution 
Category 


MF-108 
MF-108 
MF-102 
MF-105 
MF-102 
MF-105 
MF-102 
MF-102 
MF-105 


MF-113 
MF-108 
PC-113 
MF-105 


MF-104 
MF-104 
MF-104 


PC-113 
MF-900 


PC-812 
MF-702 
MF-702 
MF-512 
MF-721 


PC-800 
MF-814 


MF-234 
MF-528 


MF-721 
MF-721 
MF-721 
MF-721 
MF-721 
MF-722 
MF-721 
MF-721 
MF-721 
MF-721 
MF-721 
MF-721 
MF-721 
MF-721 
MF-721 
MF-721 
MF-721 
MF-721 
MF-721 
MF-721 


MF-711 


16:16179 | OSTI; NTIS (US Sales Only); GPO Dep. 
DP-MS-— 
88-101 16:17987 OSTI; NTIS (US Sales Only); GPO Dep. 
88-132 16:16261 OSTI; NTIS (US Sales On!y); GPO Dep. 


DE91010039 MF-711 
DE91010038 MF-701 


DPSP- 
86-1164 

DPST- 
73-206 


16:16262 


16:16951 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; 


GPO Dep. 


DE91010919 


DE91010881 


MF-702 


MF-704 
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Report 
Number 


DTH-LFK-F-— 
121-01 
DTH-LV- 
214 
84-34 
85-2 
90-1 
ECN-C-— 
90-056 
90-060 
91-001 
ECN-- 
90-016 
90-046 
91-002 
ECN-R- 
90-009 
ECN-RX- 
90-021 
90-050 
90-058 
90-070 
90-079 
90-080 
90-085 
91-002 
91-006 
91-007 
EEV- 
90-01 
EGG- 


10617-1113 
10617-1115 
10617-2073 
10617-2074 
10617-2075 
10617-2079 
10617-2087 
10617-2088 
10617-4113 
10617-5069 


Abstract 
Number 


16:17247 


16:17249 
16:17150 
16:17151 
16:17248 


16:17250 
16:16143 
16:16601 


16:16665 
16:19277 
16:17680 


16:17217 


16:16640 
16:19067 
16:18613 
16:19278 
16:19079 
16:19090 
16:16879 
16:16602 
16:17415 
16:16626 


16:16591 


16:16396 
16:16973 
16:18498 
16:16377 
16:18587 
16:18385 
16:16136 
16:16137 
16:18300 
16:18413 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only 


); 
OSTI; NTIS (US Sales Only); 
); 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


Order 
Number 


DE91771872 


DE91771854 
DE91771927 
DE91771928 
DE91771856 


DE91767322 
DE91767253 
DE91767295 


DE91625967 
DE91626582 
DE91767320 


DE91767255 


DE91625929 
DE91625465 
DE91625802 
DE91626580 
DE91626745 
DE91626750 
DE91625903 
DE91767291 
DE91767293 
DE91767318 


DE91771888 


DE91010839 
DE91010766 
DE91010762 
DE91010763 
DE91010765 
DE91010823 
DE91010731 
DE91010764 
DE91010768 
DE91010824 


MmMmmMmmMmMmMmmMmMmMmm 
a a ae ae ae ae ee ae ae he 
paeberoeeeee 
SOOSHOOOOOS 


10617-5080 16:18301 OSTI; NTIS; GPO Dep. 

2595 16:17123 See NUREG/CR-5543 

2613-Vol.1 16:17121 See NUREG/CR-5300-Vol.1 

2632 16:17125 See NUREG/CR-5654 

2638 16:17127 See NUREG/CR-5691 

2639 16:17129 See NUREG/CR-5702 
EGG-BNCT- 

8777-Vol.4-No.11 16:18614 OSTI; NTIS; GPO Dep. 
EGG-EP- 

9207 16:16581 OSTI; NTIS; GPO Dep. 
EGG-FSP- 

9499 16:16195 OSTI; NTIS; INIS; GPO Dep. 
EGG-M- 

90119 16:16974 OSTI; NTIS; INIS; GPO Dep. 

90209 16:17468 OSTI; NTIS; INIS; GPO Dep. 

90255 16:18499 OSTI; NTIS; INIS; GPO Dep. 

90347 16:16975 OSTI; NTIS; INIS; GPO Dep. 

90399 16:18010 OSTI; NTIS; INIS; GPO Dep. 

90419 16:16263 OST; NTIS; INIS; GPO Dep. 

91017 16:18956 OSTI; NTIS; INIS; GPO Dep. 

91026 16:16584 OSTI; NTIS; GPO Dep. 

91027 16:16576 OSTI; NTIS; GPO Dep. 

91033 16:17331 OSTI; NTIS; GPO Dep. 

91057 16:16264 OSTI; NTIS; INIS; GPO Dep. 
EGG-MS-— 

9390 16:17591 | OSTI; NTIS (US Sales Only); GPO Dep. 
EGG-WM- 

9451 16:16265 OSTI; NTIS; INIS; GPO Dep. 
EGG-WTD- 

9383 16:16266 OSTI; NTIS; INIS; GPO Dep. 


DE91010771 


DE91010066 MF-507 
DE91010065 MF-256 
DE91010073 MF-504 


DE91010087 MF-520 
DE91010088 MF-504 
DE91010072 

DE91010096 MF-520 
DE91010083 MF-513 
DE91010052 MF-902 
DE91010053 MF-411 
DE91010059 MF-251 
DE91010056 MF-253 
DE91010057 MF-317 
DE91010064 MF-512 


DE91010081 MF-404 
DE91010074 MF-512 


DE91010100 MF-510 


ERA Vol. 16, No. 7 903 





EGG-WTD- 


Report 
Number 


9388 
EMO- 

1029 

1032 
ENEA-RT-ENERG— 


ENET- 
8900092/2 


EPA- 
9360.7-06 
ETDE-IT- 
91-21 
ETDE-mf— 
1768947 
1769023 
1769124 
1769132 
1769133 
1769134 
1769137 
1769176 
1769186 
1769192 
1769194 
1773682 
1773687 
1773695 
1773803 
1782123 
ETDE/JP-mf- 
1778652 
1778700 
ETDE/PUB- 
3 
ETLA- 
329 
ETSU-B- 
1205-P2 
1205-P3 
1244 
1256 
ETSU-S— 
1162-P1 
1162-P2 
1162-P3 
1193-P1 
1193-P2 
1197-P1 
1197-P2 
1197-P3 
1197-P4 
1197-P5 
ETSU-TID— 
4076 
4078 
ETSU-WN- 
5020 
5066 
5094 
EUR- 
12246 
12280 
12740 
12808 
FASAC-TAR- 
91010930 


FEL- 
1985-77 
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Abstract 
Number 


16:16267 


16:16397 
16:16398 


16:16529 


16:16530 


16:16268 
16:16603 


16:16509 
16:16104 
16:18458 
16:17160 
16:17156 
16:18919 
16:17182 
16:16121 
16:18459 
16:17251 
16:17252 
16:18011 
16:16549 
16:17863 
16:16521 
16:17284 


16:17220 
16:18457 


16:17196 
16:17207 


16:16476 
16:16477 
16:16479 
16:16470 


16:16550 
16:16551 
16:16552 
16:16553 
16:16554 
16:16555 
16:16556 
16:16557 
16:16558 
16:16559 


16:16589 
16:16590 


16:16604 
16:16595 
16:16605 


16:17332 
16:17435 
16:16532 
16:19229 


16:18400 


16:17681 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); ENET, Elfe- 


nauweg 29, Bern (CH) 
INIS; OSTI (Free of Charge) 
OSTI; NTIS (US Sales Only) 


OST}; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; Science Applications International Corp., 
1710 Goodridge Drive, P.O. Box 1303, 


McLean, VA 22102 


OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE91010022 


DE91010884 
DE91011327 


DE91769460 


DE91765860 


7191010377 
DE91769452 


DE91768947 
DE91769023 
DE91769124 
DE91769132 
DE91 769133 
DE91769134 
DE91769137 
DE91769176 
DE91769186 
DE91769192 
DE91769194 
DE91773682 
DE91773687 
DE91773695 
DE91773803 
DE91782123 


DE91778652 
DE91778700 


DE91006224 
DE91771957 


DE91774551 
DE91774539 
DE91774550 
DE91774553 


DE91774545 
DE91774546 
DE91774549 
DE91774548 
DE91774547 
DE91774544 
DE91774542 
DE91774541 
DE91774540 
DE91774536 


DE91774538 
DE91774537 


DE91774535 
DE91774543 
DE91774552 


7191773522 
7191773515 
T191773530 
7191773615 


T191010930 


DE91627163 


Distribution 
Category 
MF-510 


MF-940 
MF-940 





Report 
Number 


89-C349 
FIAS-R- 

200 

201 

202 

203 

204 

207 

208 

209 

211 

212 

213 
FMPC/Sub-— 

032 
FNAL-TM— 

1718 

1720 

1730 

1732 

1736 
FNAL/C— 

91/45 

91/83 

91/84 

91/85 


91/86 

91/87 

91/88 

91/89 

91/91 
FR-CEA-TH- 

330 

332 

333 
FRCEA-TH- 

302 

303 

339 
FTUAM-EP- 

90-03 

90-04 
GA-A- 

13929 


Abstract 
Number 


16:16976 


16:18957 
16:19115 
16:18958 
16:19082 
16:19083 
16:18959 
16:19116 
16:18960 
16:19117 
16:18961 
16:19118 


16:18515 


16:18226 
16:18302 
16:19001 
16:18153 
16:19002 


16:18222 
16:18993 
16:18143 
16:19357 


16:18223 
16:18144 
16:18224 
16:18145 
16:18225 


16:16977 
16:18849 
16:18460 


16:19242 
16:19243 
16:16180 


16:19022 
16:19023 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See DESY—90-156 
See DESY—90-160 


© © 00 
©9909 © 


mmmm mn mmmm 
-~_ st st ot 


8888 


Order 
Number 


DE91627342 


DE91626288 
DE91626733 
DE91628179 
DE91626746 
DE91626747 
DE91626289 
DE91626734 
DE91626267 
DE91626735 
DE91626290 
DE91626736 


DE91010182 


DE91011823 
DE91011249 
DE91010913 
DE91012026 
DE91012375 


DE91011977 
DE91012049 
DE91011980 
DE91012398 


DE91011974 
DE91011978 
DE91012048 
DE91011975 
DE91011976 


DE91773598 
DE91773600 
DE91773528 


DE91781414 


DE91767830 
DE91773561 


DE91010428 


GS 


Distribution 
Category 


16:16181  OSTI; NTIS (US Sales Only); GPO Dep. 
15261 16:16182  OSTI; NTIS (US Sales Only); GPO Dep. 
15554 16:16399  OSTI; NTIS (US Sales Only); GPO Dep. 


DE91010427 
DE91010426 


20418 
20440 


20448 
20465 
20466 
20472 
20477 
20478 
20479 
20480 
20481 
GEPP-TIS— 
1185 
GKSS— 
90/E/40 
GRIE- 
91/0022 
GSF- 
7/90 
9/90 
GSI- 
91-06 
91-07 


16:19279 
16:19280 


16:19244 
16:19245 
16:19246 
16:19247 
16:19248 
16:19281 
16:19249 
16:19282 
16:19250 


16:17233 
16:18043 
16:18516 


16:18461 
16:18920 


16:19094 
16:18154 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


A it et ot ot 


ee ee 


o © 


m nmmmm mmm om mmmimm 
+ 


888888888 88sss 


9 


DE91011115 
DE91011135 


DE91011741 
DE91011141 
DE91011740 
DE91011136 
DE91011140 
DE91011139 
DE91011742 
DE91011138 
DE91011137 


DE91010322 
DE91782309 
DE91010294 


DE91782529 
DE91773718 


DE91782528 
DE91773706 
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GSI- 


Report 
Number 


91-17(prepr.) 
GULF-GA-A- 
12150 
HAN- 
63992 
HBEP- 
61(3P27) 
HMRL-R- 
73-6 
HPTC-— 
28 
HUTP- 
90/A068 
HW- 
34352 
39501 
i \ 
4665-2 
4758-11 
4799-12 
4877-1 
4905-2 
4913-6 
IAEA-TECDOC-— 
581 
583 
584 
585 
IC/HEP- 
90/11 
IEE-SR- 
216 
217 
218 
IFSR- 
474 
483 
IFVE-OLU- 
90-5 
IFVE-ONF— 
89-172 
IFVE-OTF— 
89-117 
89-91 
IHEP-OTF— 
89-117. 
ILR-Mitt.— 
236(1990) 
IMMR— 
88/101 
IN2P3— 
9002 
INCT- 
2064/3/D/B 
INIS-BR- 
2390 
2391 
2392 
2393 
2394 
2395 
INIS-GB- 
346 
INIS-SU- 
228/A 
230 
243 
INIS-XN— 
308 
309 
310 
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Abstract 
Number 


16:19102 
16:16764 
16:16952 
16:16639 
16:18386 
16:17254 
16:19024 


16:16952 
16:16978 


16:19119 
16:17469 
16:18962 
16:19150 
16:19029 
16:19251 


16:16880 
16:16153 
16:16641 
16:16416 
16:18295 
16:18462 
16:16133 
16:16130 


16:19241 
16:19276 


16:18227 
16:19003 


16:19207 
16:19054 


16:19207 
16:16606 
16:16145 
16:19120 
16:18303 
16:16166 
16:17470 
16:19252 
16:17711 
16:18871 
16:17712 
16:16979 
16:19199 
16:18617 
16:17910 
16:16417 


16:16418 
16:16419 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); GPO Dep. 


See HW-34352 

See DOE/NE-34046-1 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 


See DESY-—90-162 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See DESY-90-136 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See DOE/ET/53088—474 
See DOE/ET/53088—-483 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See IFVE-OTF-89-117 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI;-NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


GPO 
Dep. 


Order 
Number 


DE91782346 


DE91010425 


DE91009979 


DE91778712 


DE91011431 
DE91011433 


DE91628782 
DE91629650 
DE91626268 
DE91628737 
DE91628678 
DE91628425 


DE91627659 
DE91627953 
DE91627696 
DE91627972 


DE91778707 
DE91778708 
DE91778709 


DE91630478 
DE91628724 


DE91628070 
DE91628108 


DE91782555 
DES1008070 
DE91781421 
DE91630854 


DE91626950 
DE91626976 
DE91626553 
DE91626757 
DE91627255 
DE91628939 


DE91627338 


DE91003095 
DE91003096 
DE91003094 


DE91627973 
DE91627974 
DE91627980 





IPNO-DRE- 


SS 


Abstract Source of GPO Order Distribution 
Number Availability Dep. Number Category 


16:16420 OSTI; NTIS (US Sales Only); INIS DE91627981 
312 16:16421 OSTI; NTIS (US Sales Only); INIS DE91627990 
313 16:16422  OSTI; NTIS (US Sales Only); INIS DE91627975 
314 16:19404  OSTI; NTIS (US Sales Only); INIS DE91627989 
315 16:16423  OSTI; NTIS (US Sales Only); INIS DE91627976 
316 16:16424  OSTI; NTIS (US Sales Only); INIS DE91627977 
317 16:16425  OSTI; NTIS (US Sales Only); INIS DE91627965 
318 16:16985  OSTI; NTIS (US Sales Only); INIS DE91627985 
319 16:16813 | OSTI; NTIS (US Sales Only); INIS DE91627968 
320 16:16426 OSTI; NTIS (US Sales Only); INIS DE91627982 
321 16:16427 OSTI; NTIS (US Sales Only); INIS DE91627966 
322 16:16814 | OSTI; NTIS (US Sales Only); INIS DE91627969 
323 16:16428 OSTI; NTIS (US Sales Only); INIS DE91627967 
324 16:16815 | OSTI; NTIS (US Sales Only); INIS DE91627970 
325 16:16816 | OSTI; NTIS (US Sales Only); INIS DE91627971 
326 16:16429 OSTI; NTIS (US Sales Only); INIS DE91627978 
327 16:16430  OSTI; NTIS (US Sales Only); INIS DE91627983 
328 16:16431  OSTI; NTIS (US Sales Only); INIS DE91627979 
329 16:16432  OSTI; NTIS (US Sales Only); INIS DE91627984 
INIS-mf- 
12183 16:18012 | OSTI; NTIS (US Sales Only); INIS DE91769204 
12184 16:19334  OSTI; NTIS (US Sales Only); INIS DE91768917 
12188 16:17988 | OSTI; NTIS (US Sales Only); INIS DE91773796 
12190 16:16167 | OSTI; NTIS (US Sales Only); INIS DE91773729 
12191 16:17870 OSTI; NTIS (US Sales Only); INIS DE91782531 
12192 16:16765  OSTI; NTIS (US Sales Only); INIS DE91782532 
12193 16:17471 | OSTI; NTIS (US Sales Only); INIS DE91782324 
12799 16:19254  OSTI; NTIS (US Sales Only); INIS DE91626554 
12800 16:19287  OSTI; NTIS (US Sales Only); INIS DE91626576 
12801 16:19288  OSTI; NTIS (US Sales Only); INIS DE91626577 
12802 16:19255  OSTI; NTIS (US Sales Only); INIS DE91626549 
12808 16:19151 | OSTI; NTIS (US Sales Only); INIS DE91626722 
12809(v.1,2) 16:16666  OSTI; NTIS (US Sales Only); INIS DE91627706 
12810 16:18872 | OSTI; NTIS (US Sales Only); INIS DE91627351 
12811(v.1,2) 16:18018 | OSTI; NTIS (US Sales Only); INIS DE91627744 
12811(v.3) 16:16980  OSTI; NTIS (US Sales Only); INIS DE91629895 
12812 16:17958 = OSTI; NTIS (US Sales Only); INIS DE91626909 
12813 16:16706 OSTI; NTIS (US Sales Only); INIS DE91627746 
12814 16:16848  OSTI; NTIS (US Sales Only); INIS DE91627644 
12815 16:16724  OSTI; NTIS (US Sales Only); INIS DE91627763 
12816 16:16739 OSTI; NTIS (US Sales Only); INIS DE91627780 
12817 16:16827 OSTI; NTIS (US Sales Only); INIS DE91627938 
12818 16:16741 | OSTI; NTIS (US Sales Only); INIS DE91630630 
12819 16:17732 | OSTI; NTIS (US Sales Only); INIS DE91628954 
12820 16:16160  OSTI; NTIS (US Sales Only); INIS DE91629867 
INP— 
1420/PS(Pt.2) 16:19183  OSTI; NTIS (US Sales Only); INIS DE91626328 
INS- 
839 16:18942  OSTI; NTIS (US Sales Only); INIS DE91772205 
843 16:18237 OSTI; NTIS (US Sales Only); INIS DE91772126 
849 16:18238 | OSTI; NTIS (US Sales Only); INIS DE91772206 
851 16:18943 | OSTI; NTIS (US Sales Only); INIS DE91772207 
852 16:18239  OSTI; NTIS (US Sales Only); INIS DE91772208 
857 16:18180 | OSTI; NTIS (US Sales Only); INIS DE91780368 
867 16:19084  OSTI; NTIS (US Sales Only); INIS DE91780380 
INS-J- 
174 16:18240 OSTI; NTIS (US Sales Only); INIS DE91772111 
INS-T- 
501 16:18241  OSTI; NTIS (US Sales Only); INIS DE91780369 
INT- 
197/ 16:18307 OSTI; NTIS (US Sales Only); INIS DE91627888 
198/I 16:16433  OSTI; NTIS (US Sales Only); INIS DE91627596 
199/ 16:18319 | OSTI; NTIS (US Sales Only); INIS DE91630861 
IPEN-PUB— 
16:18850  OSTI; NTIS (US Sales Only); INIS DE91627333 


16:19064 OSTI; NTIS (US Sales Only) DE91767798 


16:19121 OSTI; NTIS (US Sales Only) DE91767792 
16:19088 OST; NTIS (US Sales Only) DE91767800 
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Abstract Source of GPO Order 
Number Availability Number 


16:19089 OSTI; NTIS (US Sales Only) DE91781456 
16:19185 | OSTI; NTIS (US Sales Only) DE91781436 
16:19186 | OSTI; NTIS (US Sales Only) DE91781437 


16:19122 | OSTI; NTIS (US Sales Only) DE91781420 
16:19123  OSTI; NTIS (US Sales Only) DE91781422 
16:19030 OSTI; NTIS (US Sales Only) DE91781423 
9041 16:19208  OSTI; NTIS (US Sales Only) DE91781424 
9045 16:19209 OSTI; NTIS (US Sales Only) DE91781425 
ISs-M— 
663 16:19004 OSTI; NTIS; INIS; GPO Dep. 
665 16:19005 OST; NTIS; INIS; GPO Dep. 
666 16:19359 OSTI; NTIS; GPO Dep. 
IS-T- 
1513 16:17950 OSTI; NTIS; GPO Dep. 
1522 16:18600 OSTI; NTIS; GPO Dep. 
1526 16:17805 OSTI; NTIS; GPO Dep. 
1529 16:17951  OSTI; NTIS; GPO Dep. 
1530 16:17504  OSTI; NTIS; GPO Dep. 
1543 16:19201  OSTI; NTIS; INIS; GPO Dep. 
1546 16:18114 OST; NTIS; GPO Dep. 
ISN- 
89-144 16:19006 OSTI; NTIS (US Sales Only) DE91773569 
9038 16:19210 | OSTI; NTIS (US Sales Only) DE91781426 
ITEF- 
126-88 16:19187 | OSTI; NTIS (US Sales Only); INIS DE91628273 
156-89 16:18323  OSTI; NTIS (US Sales Only); INIS DE91630831 
ITEP- 
100-89 16:18944  OSTI; NTIS (US Sales Only); INIS DE91628562 
120-88 16:19211 | OSTI; NTIS (US Sales Only); INIS DE91628071 
128-89 16:19070 OSTI; NTIS (US Sales Only); INIS DE91628831 
68-89 16:19055  OSTI; NTIS (US Sales Only); INIS DE91628109 
ITP/UH- 
5/1990 16:18297 See DESY-90-165 
IVL-B— 
1005 16:17183 | OSTI; NTIS (US Sales Only) DE91772029 
1016 16:18463 | OSTI; NTIS (US Sales Only) DE91772062 
IVO-A- 
03/90 16:16623  OSTI; NTIS (US Sales Only) DE91771949 
IWG-NPPCL 
90/1 16:16894  OSTI; NTIS (US Sales Only); INIS DE91627673 
IWGFPT- 
34 16:17505  OSTI; NTIS (US Sales Only); INIS DE91627011 
IWGFR- 
73 16:16796  OSTI; NTIS (US Sales Only); INIS DE91627822 
IWGGCR- 
22 16:16767 OSTI; NTIS (US Sales Only); INIS DE91627802 
IWGRRPC-— 
88-1 16:16743  OSTI; NTIS (US Sales Only); INIS DE91627782 
JAER-M- 
90-124 16:18280 OSTI; NTIS (US Sales Only); INIS DE91772112 
90-129 16:16754  OSTI; NTIS (US Sales Only); INIS DE91772105 
90-136 16:16783 | OSTI; NTIS (US Sales Only); INIS DE91772109 
90-138 16:19360  OSTI; NTIS (US Sales Only); INIS DE91772172 
90-139 16:18164 | OSTI; NTIS (US Sales Only); INIS DE91772125 
90-140 16:16986 OSTI; NTIS (US Sales Only); INIS DE91772173 
90-147 16:18019 | OSTI; NTIS (US Sales Only); INIS DE91772107 
90-148 16:16940 OSTI; NTIS (US Sales Only); INIS DE91772209 
90-149 16:19336  OSTI; NTIS (US Sales Only); INIS DE91772174 
90-152 16:16914 | OSTI; NTIS (US Sales Only); INIS DE91772175 
90-159 16:16869  OSTI; NTIS (US Sales Only); INIS DE91772210 
90-164 16:16987  OSTI; NTIS (US Sales Only); INIS DE91772176 
90-165 16:16988  OSTI; NTIS (US Sales Only); INIS DE91772177 
90-166 16:16941 OSTI; NTIS (US Sales Only); INIS DE91772211 
90-173 16:18464  OSTI; NTIS (US Sales Only); INIS DE91772213 
90-174 16:19152 | OSTI; NTIS (US Sales Only); INIS DE91772214 
90-175 16:19257 OSTI; NTIS (US Sales Only); INIS DE91772215 
90-176 16:16989 OSTI; NTIS (US Sales Only); INIS DE91772222 
90-177 16:19361  OSTI; NTIS (US Sales Only); INIS DE91772216 
90-178 16:16272 OSTI; NTIS (US Sales Only); INIS DE91772217 


DE91011905 
DE91011903 
DE91011902 


DE91012024 
DE91012023 
DE91010926 
DE91012025 
DE91011142 
DE91012022 
DE91010566 


mmmMmMmMmmnm mmm 
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13-89-585 
13-89-712 
13-89-93 
16-89-620 
18-89-48 
9-89-154 
9-89-446 
JINR-D- 
1-89-134 
13-89-153 
13-89-851 
14-88-833 
15-89-347 
4-89-241 
JINR-E- 
1-88-907 
1-89-481 
11-89-262 
11-89-537 
11-89-755 
14-89-22 


Abstract 
Number 


16:16273 
16:19258 
16:16811 
16:19153 
16:19292 
16:16175 
16:17528 
16:16990 
16:18465 
16:18044 
16:16991 
16:16953 
16:17689 
16:16935 
16:19259 
16:18067 
16:18045 
16:19260 
16:16942 
16:19293 
16:16943 
16:19167 
16:16274 
16:19294 
16:16650 
16:18281 
16:16788 
16:16789 
16:18068 
16:19295 
16:16936 
16:19168 
16:16992 
16:17529 
16:16993 
16:16944 
16:18069 
16:18324 
16:16855 
16:18070 
16:19397 


16:18165 
16:18166 
16:18167 


16:18326 
16:18327 
16:18328 
16:18329 
16:18330 
16:18331 
16:18325 
16:18332 
16:17690 
16:18181 
16:18182 


16:19031 
16:18333 
16:18334 
16:17806 
16:19296 
16:19212 


16:19362 
16:19103 
16:18338 
16:19363 
16:18183 
16:17530 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE91772223 
DE91772218 
DE91772224 
DE91772225 
DE91780414 
DE91772219 
DE91772226 
DE91772220 
DE91772227 
DE91772228 
DE91772221 
DE91772229 
DE91780207 
DES1780208 
DE91780209 
DE91780253 
DE91780243 
DE91780244 
DE91780254 
DE91780245 
DE91780255 
DE91780377 
DE91780256 
DE91780248 
DE91780335 
DE91780246 
DE91780247 
DE91780249 
DE91780250 
DE91780251 
DE91780318 
DE91780319 
DE91780252 
DE91780332 
DE91780372 
DE91780320 
DE91780321 
DE91780373 
DE91780374 
DE91780375 
DE91780376 


DE91768087 
DE91780392 
DE91767921 


DE91630738 
DE91630739 
DE91630740 
DE91630741 
DE91630842 
DE91630742 
DE91630743 
DE91630896 
DE9162981 1 
DE91630458 
DE91630459 


DE91628679 
DE91630832 
DE91630833 
DES91003093 
DE91628492 
DE91628027 


DE91630952 
DE91628858 
DE91630836 
DE91630955 
DE91630456 
DE91629487 


JINR-E- 


Distribution 
Category 
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JINR-E- 


Report 
Number 


18-89-724 
18-89-91 
2-89-2 
2-89-263 
2-89-274 
2-89-280 
2-89-30 
2-89-415 
2-89-542 
2-89-565 
2-89-5811 
2-89-718 
2-89-729 
2-89-859 
4-89-312 
4-89-692 
4-89-719 
4-89-804 
4-89-821 
4-89-822 
4-89-848 
5-89-409 
6-89-413 
6-89-438 
6-89-759 
7-89-88 
JINR-R- 

1-88-903 
1-89-1511 
1-89-218 
1-89-282 
1-89-410 
10-88-885 
10-89-104 
10-89-17 
10-89-365 
10-89-460 
10-89-674 
11-89-516 
11-89-582 
13-88-928 
13-88-929 
13-89-352 
13-89-390 
13-89-396 
13-89-468 
13-89-518 
13-89-579 
14-89-111 
14-89-578 
15-89-103 
15-89-157 
15-89-338 
15-89-97 
16-89-401 
16-89-539 
19-89-124 
19-89-172 
2-89-4 
2-89-5 
2-89-20 
2-89-564 
2-89-566 
2-89-737 
2-89-754 
2-89-834 
3-88-3900 
3-88-9014 
3-89-663 
3-89-705 
3-89-84 
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Abstract 
Number 


16:17985 
16:17691 
16:19056 
16:19057 
16:19213 
16:19047 
16:19046 
16:19058 
16:19124 
16:18945 
16:19125 
16:19032 
16:19059 
16:19033 
16:19214 
16:19126 
16:19127 
16:19128 
16:19129 
16:19130 
16:19131 

16:19215 
16:19132 
16:19104 
16:19107 
16:18946 


16:19096 
16:19364 
16:19080 
16:19071 
16:18339 
16:18340 
16:18342 
16:1834 4 
16:18243 
16:18343 
16:18244 
16:18184 
16:19365 
16:18344 
16:18345 
16:19366 
16:18963 
16:18346 
16:19077 
16:18347 
16:18348 
16:19189 
16:19190 
16:19072 
16:19098 
16:19297 
16:18349 
16:19191 
16:18146 
16:18888 
16:18805 
16:19133 
16:19216 
16:19034 
16:19124 
16:19217 
16:19035 
16:19218 
16:19036 
16:19135 
16:19136 
16:19155 
16:19188 
16:19154 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI: 
OSTI:; 
OSTI: 
OSTI: 
OSTI: 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI: 
OSTI; 
OSTI:; 
OSTI; 
OST}; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI: 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI: 
OSTI: 
OST: 
OSTI; 
OSTI; 
OSTI: 
OSTI; 
OSTI:; 
OSTI; 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


); 
); 
NTIS (US Sales Only); INIS 
); 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


Order 
Number 


DE91629371 
DE91629810 
DE91628110 
DE91628111 
DE91628028 
DE91628158 
DE91628159 
DE91628112 
DE91628745 
DE91628611 
DE91628787 
DE91628680 
DE91628113 
DE91628681 
DE91628029 
DE91628746 
DE91628747 
DE91628748 
DE91628789 
DE91628749 
DE91628750 
DE91628030 
DE91628790 
DE91628859 
DE91628862 
DE91628619 


DE91628848 
DE91630953 
DE91628834 
DE91628832 
DE91630837 
DE91630732 
DE91630733 
DE91630838 
DE91630532 
DE91630839 
DE91630533 
DE91630457 
DE91630954 
DE91630840 
DE91630734 
DE91630956 
DE91628215 
DE91630841 

DE91630895 
DE91630735 
DE91630736 
DE91628387 
DE91628274 
DE91628833 
DE91628849 
DE91628493 
DE91630737 
DE91628389 
DE91630227 
DE91629970 
DE91630303 
DE91628780 
DE91628072 
DE91628683 
DE91628791 

DE91628073 
DE91628707 
DE91628032 
DE91628684 
DE91628792 
DE91628793 
DE91628731 
DE91628275 
DE91628732 


Distribution 
Category 





Report 
Number 


4-88-919 
4-89-180 
4-89-509 
4-89-590 
4-89-76 
5-89-402 
5-89-403 
6-88-925 
6-88-926 
6-89-31 
6-89-43 
7-89-227 
9-89-135 
Juel- 
2350 
2363 
2366 
2383 
2393 
2394 
Juel-Spez— 
554 
562 
573 
K/ETO- 
49 
50 
K/HWP- 
1 
KAERI/RR- 
819/89 
824/89 
825/89 
829/89 
830/89 
831/89 
832/89 
834/89 
835/89 
837/89 
838/89 
839/89 
840/89 
841/89 
843/89 
846/89 
849/89 
850/89 
851/89 
852/89 
855/89 
856/89 
859/89 
860/89 
862/89 
863/89 
864/89 
865/89 
866/89 
868/89 
871/89 
872/89 
876/89 
877/89 
878/89 
880/89 
881/89 
884/89 
886/89 
894/89/GE 
895/89/HY 


Abstract 
Number 


16:19137 
16:19139 
16:19140 
16:19219 
16:19138 
16:19220 
16:19221 
16:19141 
16:19037 
16:19097 
16:19099 
16:19108 
16:18242 


16:16651 
16:19202 
16:16057 
16:16275 
16:17829 
16:16276 


16:16412 
16:19073 
16:16277 


16:18466 
16:18467 


16:16284 


16:19337 
16:18564 
16:16755 
16:17926 
16:18964 
16:18350 
16:18020 
16:19367 
16:17927 
16:17662 
16:17531 

16:18046 
16:18047 
16:18245 
16:19368 
16:16945 
16:16856 
16:16413 
16:16278 
16:18851 

16:17202 
16:18071 

16:18351 

16:16946 
16:17203 
16:16947 
16:17663 
16:17986 
16:17532 
16:16279 
16:18806 
16:18852 
16:16857 
16:19085 
16:16196 
16:18021 

16:16197 
16:16280 
16:19369 
16:16281 
16:16282 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST!; NTIS (US Sales Cnly); INIS 
OSTI; NTIS (US Sales Only); INIS 


( 
( 
OSTI; NTIS (US Sales Only); INIS 
( 
( 


Order 
Number 


DE91628751 
DE91628794 
DE91628813 
DE91628033 
DE91628795 
DE91628004 
DE91628005 
DE91628814 
DE91628667 
DE91628850 
DE91628857 
DE91628863 
DE91630467 


DE91773656 
DE91773693 
DE91782504 
DE91782540 
DE91773660 
DE91773717 


DE91773657 
DE91782168 
DE91773765 


DE91009782 
DE91009986 


DE91011429 


DE91630972 
DE91629914 
DE91630631 
DE91629040 
DE91628172 
DE91630866 
DE91630402 
DE91630957 
DE91629041 
DE91629755 
DE91629543 
DE91630394 
DE91630395 
DE91630472 
DE91630958 
DE91630685 
DE91630572 
DE91630867 
DE91630237 
DE91630211 
DE91630922 
DE91630556 
DE91630897 
DE91 630686 
DE91630937 
DE91630687 
DE91629706 
DE91629372 
DE91629488 
DE91630913 
DE91630273 
DE91630217 
DE91630573 
DE91628840 
DE91630407 
DE91630411 
DE91630408 
DE91630914 
DE91630959 
DE91629898 
DE91629899 


KAERI/RR- 


Distribution 
Category 
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KAERI/RR- 


Report 
Number 


897/89/ST 
899/90 
900/20 
902/89 
907/90 
913/90 
KAPL- 
4722 
KEK- 
90-1 
90-2 
90-9 
90-11 
90-13 
90-16 
90-18 
KFK- 
4574e 
4664 
4811 
4812 
4814 
4816 
4818 
KFK-PEF- 
63 
64 
a7 
78 
KTM/E-D- 
190 
191 
192 
KURRI-TR- 
337 
339 
LA- 


Abstract 
Number 


16:16283 
16:18965 
16:18966 
16:16915 
16:18022 
16:19169 


16:17533 


16:19007 
16:18168 
16:19008 
16:18352 
16:18282 
16:19074 
16:18246 


16:16994 
16:19298 
16:17830 
16:16185 
16:17831 
16:17692 
16:18048 


16:18522 
16:18921 
16:16632 
16:18468 


16:17260 
16:17285 
16:17261 


16:19338 
16:19075 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE91629900 
DE91628181 
DE91628182 
DE91630960 
DE91630403 
DE91630242 


DE91010695 


DE91767976 
DE91767933 
DE91767975 
DE91767932 
DE91780370 
DE91780316 
DE91780317 


DE91782492 
DE91782486 
DE91782535 
DE91782487 
DE91773716 
DE91782260 
DE91773641 


DE91782121 
DE91773636 
DE91769113 
DE91782538 


DE91771962 
DE91771963 
DE91771961 


DE91772305 
DE91772306 


9 


DE91011951 
DE91011210 
DE91011051 
DE91011047 


11513-MS 16:18935  OSTI; NTIS; INIS; GPO Dep. 

11801 16:18410 | OSTI; NTIS; GPO Dep. 

11861-MS 16:18414  OSTI; NTIS (US Sales Only); GPO Dep. 
11879-MS 16:18469  OSTI; NTIS (US Sales Only); GPO Dep. 


© 


11889-MS-Vol.3 


11904-MS 
11938-MS 
12022-PR 
12030-PR 
12033-MS 
12048-MS 
12057-MS 
12062-MS 
12065-MS 
12066-MS 
12075-MS 


16:16107 
16:19156 
16:19398 
16:18147 
16:18565 
16:18353 
16:16285 
16:19370 
16:16286 
16:17832 
16:19157 
16:19371 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


©LOHLHHYLLwOO 


DE91010550 
DE91011346 
DE91011101 
DE91011345 
DE91009847 
DE91011498 
DE91010299 
DE91011046 
DE91011347 
DE91010296 
DE91011734 
DE91011196 


00© 0000 
OHOHLHHHVHHOHOYOLLOL 


12076-MS 16:18115 | OSTI; NTIS (US Sales Only); GPO Dep. 
12077-MS 16:18415 | OSTI; NTIS; GPO Dep. 


DE91010947 
DE91011252 


MMM MMMM MMMM Mmm mmmm 
a a a ae ee ee ee ee ee 


io 


LA-SUB- 
90-1 16:18116 | OSTI; NTIS; GPO Dep. 99: DE91010948 
91-1 16:19372 | OSTI; NTIS; GPO Dep. .99: DE91010975 


LA-UR- 
90-3782 16:16122 OSTI; NTIS; GPO Dep. 
90-4370 16:18049 OSTI; NTIS; GPO Dep. 
90-4427 16:16577 OSTI; NTIS; GPO Dep. 
91-1004 16:19377 OSTI; NTIS; GPO Dep. 
91-1131 16:17833 OSTI; NTIS; INIS; GPO Dep. DE91011397 
91-1139 16:18185 OSTI; NTIS; INIS; GPO Dep. DES1011395 
91-1158 16:18979 OSTI; American Institute of Aeronautics and As- 7191011394 
tronautics, 370 L 'Enfant Promenade, S.W., 
Washington, DC 20024 
91-1172 16:19142 OSTI; NTIS; INIS; GPO Dep. E DE91011392 


DE91004829 
DE91005946 
DE91005936 
DE91009968 


exoH Hono 


mmmmmm 
Oe 
Lo ooo 
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Report 
Number 


91-1173 
91-1196 
91-1204 
91-1240 
$1-1246 
91-1251 
91-1257 
91-1267 
91-1275 
91-1279 
91-1287 
91-1295 
91-1313 
91-1320 
91-1330 
91-1335 
91-1337 
91-1338 
91-1339 
91-1355 
91-1358 
91-1372 
91-1373 
91-1381 
91-1383 
91-1396 
91-1409 
91-1413 
91-1415 
91-1425 
91-1426 
91-1429 
91-165 

91-209 

91-252 

91-300 

91-324 

91-325 

91-327 

91-456 


91-498 
91-607 
91-657 
91-826 
91-965 
LAL- 
90.68 
9021 
9036 
9037 
9046 
9048 
9051 
LAL-RT- 
9001 
9013 
LAO- 
2732-1946 
LAPP-EXP-— 
90.11 
9004 
LAPP-T- 
8906 
LAPP-TH- 
271-89 
273-90 
280-90 
283-90 
285-90 
286-90 


Abstract 
Number 


16:19014 
16:18023 
16:19193 
16:18248 
16:16582 
16:19015 
16:17952 
16:18117 
16:19203 
16:16583 
16:18169 
16:16400 
16:16585 
16:19091 
16:17953 
16:16287 
16:16288 
16:18249 
16:18250 
16:17665 
16:18283 
16:18607 
16:19143 
16:17535 
16:18251 
16:18186 
16:18252 
16:18187 
16:18188 
16:18253 
16:18254 
16:18255 
16:18050 
16:16995 
16:18051 
16:19373 
16:19374 
16:19375 
16:16996 
16:18411 


16:17664 
16:18355 
16:19376 
16:16997 
16:17534 


16:18295 
16:19009 
16:19010 
16:19038 
16:19011 
16:19012 
16:19013 


16:19192 
16:18247 


16:18413 


16:18295 
16:18354 


16:19039 


16:19048 
16:19049 
16:19060 
16:19061 
16:19050 
16:18994 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See DESY-90-136 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See EGG—10617-5069 


See DESY-90-136 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


5 
8 


m 
_ 
io 
© 


ot ob ob oh aD od at ad ad ao a ah ah ab ah ah a mh ah ah oh ob ob ot Sh at oD oD DD DD SD OE ot ot oD 
SESEEESSSLESESSSESSSSSSSSSSSSSSSSESSSLSE 


mmmmm MMMM MMMM MMMM MMMM MMM MOM MMM MMMM MMMM Mmmmmm 


8888 


Order 
Number 


DE91011391 
DE91011390 
DE91011389 
DE91011387 
DE91011385 
DE91011384 
DE91011383 
DE91011382 
DE91011381 
DE91011406 
DE91011404 
DE91011440 
DE91011438 
DE91011437 
DE91011435 
DE91011434 
DE91011423 
DE91011422 
DE91011421 
DE91011420 
DE91011419 
DE91011418 
DE91011417 
DE91011416 
DE91011415 
DE91011414 
DE91011413 
DE91011412 
DE91011411 
DE91011409 
DE91011408 
DE91011407 
DE91007396 
DE91007319 
DE91007470 
DE91007474 
DE91007478 
DE91007552 
DE91007480 
DE91008581 


DE91008584 
DE91008594 
DE91008603 
DE91009945 
DE91009964 


DE91773568 
DE91767789 
DE91767802 
DE91773567 
DE91773605 
DE91773566 


DE91773570 
DE91767809 


DE91781439 
DE91781419 


DE91781443 
DE91781427 
DE91781429 
DE91781433 
DE91781431 
DE91781432 
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LAPP-TH- 


Distribution 
Category 


MF-414 
MF-706 
MF-904 
MF-910 
MF-251 
MF-412 
MF-404 
MF-901 
MF-901 
MF-256 
MF-414 
MF-907 
MF-251 
MF-700 
MF-901 
MF-910 
MF-902 
MF-414 
MF-414 
MF-311 
MF-414 
MF-408 
MF-700 
MF-414 
MF-414 
MF-414 


MF-414 
MF-706 
MF-910 
MF-414 
MF-910 
MF-523 
MF-523 
MF-905 
MF-712 
MF-905 
MF-522 
MF-700; 
MF-703 


MF-910 
MF-910 
MF-700 
MF-404 


913 





LAPP-TH- 


Report 
Number 


290-90 
LBID- 
1635 
LBL- 
25766 
26428 
27200 
27286 
27863 
27864 
28738 
28891 
28923 
28991 
29064 
29222 
29254 
29270 
29313 
29395 
29428 
29471 
29503 
29518 
29522 
29546 
29659 
29696 
29697 
29702 
29705 
29744 
29862 
29885 
29969 
29970 
29996 
30064 
30096 
30119 
30136 
30161 
30221 
30277 
30289 
30294 
30352 
30381 
30402 
30437 
30455 
30487 
30500 
30541 
30590 
LBL-PUB-— 
5303 
LiYaF— 
1442 


Abstract 
Number 


16:19040 
16:18189 


16:16289 
16:16290 
16:18523 
16:16635 
16:16291 

16:16292 
16:18470 
16:18118 
16:16293 
16:19204 
16:16294 
16:16123 
16:16295 
16:17928 
16:19051 

16:17536 
16:19041 

16:16296 
16:17163 
16:19399 
16:17537 
16:18119 
16:17666 
16:17944 
16:17157 
16:18256 
16:17538 
16:16297 
16:17929 
16:18471 

16:16128 
16:18609 
16:19016 
16:18922 
16:17834 
16:17539 
16:18601 

16:16586 
16:19017 
16:17540 
16:16113 
16:19144 
16:19378 
16:17930 
16:18356 
16:18357 
16:18189 
16:18980 
16:18936 
16:18967 
16:18947 


16:18284 


16:17835 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
See LBL-30455 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


GPO 
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Order 
Number 


DE91781430 


DE91010211 
DE91010216 
DE91011891 
DE91010217 
DE91010219 
DE91010220 
DE91010202 
DE91011911 
DE91010208 
DE91011894 
DE91011893 
DE91011890 
DE91010212 
DE91011910 
DE91011899 
DE91011897 
DE91011900 
DE91011880 
DE91010223 
DE91011865 
DE91011916 
DE91011826 
DE91010244 
DE91010226 
DE91010227 
DE91011892 
DE91010228 
DE91010207 
DE91012355 
DE91010233 
DE91010236 
DE91010237 
DE91011866 
DE91011878 
DE91011829 
DE91011869 
DE91011867 
DE91011877 
DE91011863 
DE91011864 
DE91010239 
DE91011889 
DE91011895 
DE91011831 
DE91011896 
DE91011898 
DE91011881 
DE91011868 
DE91011884 
DE91011879 
DE91011824 


DE91010911 


DE91628880 


PC-802 
MF-814 
MF-813 
MF-350 
MF-802 
MF-403 
PC-402 
MF-411 
PC-814 
MF-411 
MF-820 
MF-403 
PC-802 
MF-404 
MF-410 
MF-404 
MF-414 
MF-810 
MF-350 
MF-405 


MF-404 
MF-404 
MF-213 
MF-210 
MF-411 
MF-404 
PC-814 
MF-404 


MF-109 
MF-407 
MF-414 
MF-408 
MF-404 
MF-404 
MF-408 
MF-251 
MF-414 
MF-404 
MF-403 
MF-413 
MF-705 
MF-401 
MF-411 
MF-414 
MF-414 
MF-405 
MF-403 
MF-420 
MF-412 


MF-700 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


1510 16:18257 

1511 16:17836 

1525 16:19109 

1571 16:18367 

1585 16:17667 

1603 16:17668 
LPC— 

8935 16:18358 
LRP- 

409/90 16:19261 
LUIP- 

9001 16:18359 


DE91630534 
DE91628881 
DE91628864 
DE91630906 
DE91629785 
DE91629786 


OSTI; NTIS (US Sales Only) DE91781447 


OSTI; NTIS (US Sales Only); INIS DE91628427 
OSTI; NTIS (US Sales Only); INIS DE91627875 
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Report 
Number 


LUMEDW-MERF-’- 


1025-1-58-1990. 


LUNFD6-NFFK- 


7110-1-38-1990. 


LUNFD6-NFRA-— 

1025-1-58-1990 
LYCEN- 

8939 

8945 
LYCEN-T-— 

8929 


Abstract 
Number 


16:18472 
16:18359 
16:18472 


16:18968 
16:19145 


16:19092 
16:19018 


16:19005 
16:16878 


16:16448 
16:16447 


16:17541 
16:17542 
16:18072 
16:17543 
16:18073 


16:19026 


16:19062 
16:19042 


16:16414 


16:16291 
16:16292 


16:17426 
16:16491 
16:16492 
16:16493 


16:18078 
16:16567 
16:16636 
16:18079 
16:16471 
16:16574 
16:18089 
16:16607 
16:17262 
16:17416 
16:16592 
16:17191 
16:16144 
16:16593 
16:17286 
16:16624 
16:17417 
16:18120 
16:18473 
16:17418 
16:17419 


16:17263 
16:17264 
16:17265 
16:17333 
16:16134 


16:17213 


Source of 
Availability 


See LUNFD6-NFRA-—1025-1-58-1990 


See LUIP-9001 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See IS-M-665 


See DOE/NE/37962-1 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 


’ 
’ 
’ 


See DESY-—90-166 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 


See LBL-27863 
See LBL-27864 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OST}; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


INIS 


INIS 
INIS 
INIS 


INIS 


INIS 
INIS 


DE91627344 


DE91781434 
DE91781435 


DE91781416 
DE91781415 


DE91010047 
DE91011262 


DE91 782167 
DE91773658 
DE91773637 
DE91773694 
DE91782117 


DE91628114 
DE91628708 


DE91010201 


DE91778782 
DE91778781 
DE91778783 
DE91778784 


DE91771846 
DE91771852 
DE91771869 
DE91771891 
DE91771901 
DE91771902 
DE91771903 
DE91771913 
DE91771915 
DE91771917 
DE91771921 
DE91771923 
DE91771924 
DE91771926 
DE91771934 
DE91771935 
DE91771936 
DE91771937 
DE91771939 
DE91771943 
DE91771944 


DE91771967 
DE91771968 
DE91771969 
DE91771970 
DE91772011 


DE91772031 


NEI-SE- 


Distribution 
Category 
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NFE- 


Report Abstract Source of Distribution 
Number Number Availability Category 


NFE- 
0006. 16:16866 See CNIC—00349 
0007. 16:16868 See CNIC—00352 
NFMW- 
0001. 16:17452 See CNIC—00354 
0002. 16:17453 See CNIC—00355 
NIFS- 
37 16:19299 OSTI; NTIS (US Sales Only 
47 16:19262 OSTI; NTIS (US Sales Only 


INIS DE91772124 
INIS DE91772230 


); 

); 

56 16:19052 OSTI; NTIS (US Sales Only); INIS DE91780371 
61 16:19263 OSTI; NTIS (US Sales Only); 

NIFS-PROC- 
1 


INIS DE91780334 


16:19264  OSTI: NTIS (US Sales Only); INIS DE91772289 
4 16:19265 OSTI; NTIS (US Sales Only); INIS DE91767928 
NIIAR- 
10-773 16:16808 OSTI; NTIS (US Sales Only); INIS DE91630679 
14-777 16:17992  OSTI; NTIS (US Sales Only); INIS DE91629315 
18-781 16:17993 OSTI; NTIS (US Sales Only); INIS DE91629316 
30-761 16:16444 OSTI; NTIS (US Sales Only); INIS DE91630337 
4-767 16:18360 OSTI; NTIS (US Sales Only); INIS DE91630744 
NINF— 
0001. 16:17451 See CNIC—00353 
NIPER- 
506 16:16124 | OSTI; NTIS: GPO Dep. .99: DE91002226 PC-122 
522-Vol.1 16:16140 OSTI; NTIS; GPO Dep. .99: DE91009249 MF-125 
NIRS-RSD- 
90 16:18524 OSTI; NTIS (US Sales Only); INIS DE91772293 
91 16:18855  OSTI; NTIS (US Sales Only); INIS DE91772292 
NUKEM-FuE- 
87027 16:16948 | OSTI; NTIS (US Sales Only); INIS DE91773655 
NUREG-— 
0040-Vol.15-No.1 16:16817 OSTI; NTIS; INIS; GPO 7191012400 
0090-Vol.13-No.4 16:16401  OSTI; NTIS; GPO T191010966 
0540-Vol.13-No.2 16:16818 | OSTI; NTIS; INIS; GPO 7191010877 
0750-Vol.33-No.2 16:16819 OSTI; NTIS; INIS; GPO 7191011985 
0750-Vol.33-No.3 16:16820 OSTI; NTIS; INIS; GPO 7191012493 
0837-Vol.10-No.4 16:16998  OSTI; NTIS; INIS; GPO T191010946 
0847-Suppl.6 16:16999 OSTI; NTIS; INIS; GPO 7191011987 
0936-Vol.10-No.1 16:16821 OSTI; NTIS; INIS; GPO 7191011942 
0940-Vol.10-No.1 16:16822 OSTI; NTIS; INIS; GPO 7191012210 
0975-Vol.8 16:17000 OSTI; NTIS; INIS; GPO 7191010325 
1125-Vol.12 16:17001 OSTI; NTIS; INIS; GPO 7191011945 
1266-Vol.5 16:16823 OSTI; NTIS; INIS; GPO 7191011739 
1293-Rev.1 16:16298 OSTI; NTIS; INIS; GPO 7191011118 
1350-Vol.3 16:16824 OSTI; NTIS; INIS; GPO T191010849 
1426-Vol.1 16:16652 OSTI; NTIS; INIS; GPO 7191012195 
1435-Vol.1 16:17002 OSTI; NTIS; INIS; GPO 7191010456 
NUREG/CP- 
0114-Vol.1 16:17113 | OSTI; NTIS; INIS; GPO 7191011212 
0114-Vol.2 16:17114 | OSTI; NTIS; INIS; GPO 7191011738 
0114-Vol.3 16:17115 | OSTI; NTIS; INIS; GPO 7191011806 
NUREG/CR- 
2000-Vol.10-No.3 16:16825 OSTI; NTIS; INIS; GPO 7191011986 
4219-Vol.7-No.1 16:17116 OSTI; NTIS; INIS; GPO T191010668 
4302-Vol.2 16:17117 OSTI; NTIS; INIS; GPO 7191010662 
4444 16:18838 OSTI; NTIS; INIS 7191010005 
455 1-Vol.2-Rev.1-Pt.2 16:17118 OSTI; NTIS; INIS 7191011355 
4667-Vol.11 16:16654 OSTI; NTIS; INIS; GPO 7191012496 
4667-Vol.9 16:16653  OSTI; NTIS; INIS 7191010288 
5128 16:17119 | OSTI; NTIS; GPO; INIS 7191011068 
5167 16:17120 OSTI; NTIS; INIS; GPO 7191011017 
5300-Vol.1 16:17121 OSTI; NTIS; INIS; GPO 7191010575 
5456 16:17122 OSTI; NTIS; INIS; GPO 7191011745 
5537 16:16305 OSTI; NTIS; INIS; GPO 7191010481 
5543 16:17123 OSTI; NTIS; INIS; GPO 7191010970 
5577 16:16655 OSTI; NTIS; GPO; INIS 7191009862 
5592 16:16756 OSTI; NTIS; GPO 7191011546 
5612 16:17124 OSTI; NTIS; INIS; GPO T191010643 
5630 16:16937 OSTI; NTIS; INIS; GPO 7191011946 
5647 16:16784 OSTI; NTIS; INIS; GPO 7191011211 
5648 16:19158 OSTI; NTIS; INIS; GPO 7191010952 
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ORNL/TM— 


Report Abstract Source of Order Distribution 
Number Number Availability : Number Category 


5654 16:17125 OSTI; NTIS; INIS; GPO T191010630 

5677 16:17126 OSTI; NTIS; GPO 7191011793 

5683 16:16380 OSTI; NTIS; GPO; INIS T1I91010667 

5684 16:16381 OSTI; NTIS; INIS; GPO T19101 1037 

5691 16:17127 OSTI; NTIS; INIS; GPO T1I91010661 

5695 16:17128 | OSTI; NTIS; INIS; GPO T191010631 

5702 16:17129 OST}; NTIS; INIS; GPO 7191012401 

5713 16:16306 OSTI; NTIS; INIS; GPO 7191012194 

5714 16:16307 OSTI; NTIS; INIS; GPO 7191012193 
NWPO-SE- 

027-90 16:17204 OSTI; NTIS; INIS; GPO Dep. 

028-90 16:16308 | OSTI; NTIS; INIS; GPO Dep. 

029-90 16:16309 OSTI; NTIS; INIS; GPO Dep. 

030-90 16:16310 OSTI; NTIS; INIS; GPO Dep. 

032-90 16:16311 | OSTI; NTIS; INIS; GPO Dep. 

033-90 16:16312 | OSTI; NTIS; INIS; GPO Dep. 

034-90 16:16313 | OSTI; NTIS; INIS; GPO Dep. 
NWPO-TN- 

003-90 16:16198 | OSTI; NTIS; INIS; GPO Dep. 

004-90 16:18024 OSTI; NTIS; INIS; GPO Dep. 

005-90 16:16402 OSTI; NTIS; INIS; GPO Dep. 

008-90 16:16199 | OSTI; NTIS; INIS; GPO Dep. 
NWPO-TR- 

012-89 16:16314 | OSTI; NTIS; INIS; GPO Dep. 
ORNL- 

5198-Ed.11 16:17226 See ORNL-6649 

6193-Vol.2 16:17117 See NUREG/CR-4302-Vol.2 

6649 16:17226 OSTI; NTIS; GPO Dep. 

6658/R1 16:17184 OSTI; NTIS; GPO Dep. 

6658/R2 16:17185 | OSTI; NTIS; GPO Dep. 

6663 16:18474 OSTI; NTIS; INIS; GPO Dep. 
ORNL-TM— 

11794 16:16954 OSTI; NTIS; INIS; GPO Dep. 
ORNL-tr- 

90/20 16:19222 OSTI; NTIS; GPO Dep. 
ORNL/ATD- 

36 16:18121 | OSTI; NTIS; GPO Dep. 
ORNL/CDIAC— 

34/R1 16:18475 OSTI; NTIS; GPO Dep. 
ORNL/CON- 

314 16:17221 OSTI; NTIS; GPO Dep. 

315 16:17222 OST}; NTIS; GPO Dep. 

316 16:17266 OSTI; NTIS; GPO Dep. 
ORNL/CSD/FTR- 

3888 16:16200 OSTI; NTIS (US Sales Only); GPO Dep. 
ORNL/FTR- 

3872 16:16858 OSTI; NTIS (US Sales Only); GPO Dep. 

3877 16:17208 | OSTI; NTIS (US Sales Only); GPO Dep. 

3882 16:17544 OSTI; NTIS; GPO Dep. 

3883 16:16494 OSTI; NTIS (US Sales Only); GPO Dep. 

3884 16:18388 OSTI; NTIS; GPO Dep. 

3885 16:17287 OSTI; NTIS (US Sales Only); GPO Dep. 

3887 16:18170 OSTI; NTIS; GPO Dep. 

3889 16:17267 OSTI; NTIS; GPO Dep. 

3898 16:18839 OSTI; NTIS; GPO Dep. 
ORNL/NSIC— 

200-Vol.10-No.3 16:16825 See NUREG/CR-2000-Vol.10-No.3 
ORNL/PPA- 

90/2 16:17197 ; NTIS; INIS; GPO Dep. .99: DES91010929 MF-900 
ORNL/RSIC— 

53 16:19159 i; NTIS; INIS; GPO Dep. .99: DE91010785 MF-405; 

MF-420 


DE91010601 MF-814 
DE91010606 MF-814 
DE91010607 MF-814 
DE91010602 MF-814 
DE91010611 MF-814 
DE91010605 MF-814 
DE91010650 MF-814 


DE91011014 MF-820 
DE91011012 MF-820 
DE91011013 MF-820 
DE91011015 MF-820 


m mmmm mmmmmmm 


DE91010612 MF-814 


DE91010433 
DE91010434 
DE91010435 
DE91010486 


mmmmn 
Sg ee 


m 


DE91011084 


m 


DE91011342 


m 
at 


DE91009988 


m 
_ 


DE91011516 


DE91010440 
DE91010441 
DE91010783 


mm 
ahah ae 


_ 


DE91011795 


DE91010029 
DE91010564 
DE91010927 
DE91011083 
DE91011197 
DE91010885 
DE91011272 
DE91011271 
DE91012214 


nom mmmmmm m m 
ok a ak wl ek ae ae ak ee 


ORNL/TM- 

10352 16:18566 ; NTIS; INIS; GPO Dep. :  DE91010444 MF-902 
11342 16:17152 OSTI; NTIS; GPO Dep. : DE91010443 

11581 16:16756 See NUREG/CR-5592 

11682 16:16403 OSTI; NTIS; INIS: GPO Dep. : DE91010449 MF-511 
11685 16:16784 See NUREG/CR-5647 

11686 16:19158 See NUREG/CR-5648 

11727 16:19146 OSTI; NTIS; GPO Dep. .99: DE91011254 MF-413 
11734 16:17545 OSTI; NTIS; GPO Dep. .99: DE91010724 
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ORNL/TM- 


Report 
Number 


Abstract 
Number 


Source of 
Availability 


Order 
Number 


Distribution 
Category 


11740 16:18927 OSTI; NTIS; GPO Dep. : DE91010751 
11753 16:17546 OSTI; NTIS; GPO Dep. C DE91010683 
11762 16:19093 OSTI; NTIS; INIS; GPO Dep. : DE91012135 
11784 16:18025 OSTI; NTIS; GPO Dep. : DE91011517 


11802 
11808 
11814 
11819 
11837 


9593-Vol.7-No.1 


OY/TEK-EL-— 
1 

PATENTS-US— 
A7387913 
A7388870 
A7388880 
A7390810 
A7390853 
A7394993 
A7395124 
A7397617 
A7398575 
A7398577 
A7398578 


918 


A7398585 
A7400621 

A7400626 
A7400851 

A7406003 
A7406004 
A7406005 
A7406010 
A7406017 
A7414359 
A7417110 
A7417146 
A7418069 
A7418613 
A7420433 
A7420488 
A7421043 
A7423174 
A7428540 
A7428681 

A7441025 
A7441582 
A7446345 
A7447475 
A7448475 
A7449181 

A7454607 
A7457462 
A7460464 
A7461591 

A7461596 
A7461597 
A7462251 

A7465842 
A7471341 

A7471342 
A7472924 
A7473792 
A7473794 
A7474906 
A7476184 
A7476186 
A7478327 
A7478328 
A7478371 
A7478375 
A7478376 
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16:17186 
16:19174 
16:19379 
16:17153 
16:19147 
16:17116 


16:16083 


16:18384 
16:18379 
16:18380 
16:18374 
16:18001 

16:18381 

16:18074 
16:18122 
16:17547 
16:17548 
16:16315 
16:18123 
16:18124 
16:18125 
16:18382 
16:18969 
16:18389 
16:18126 
16:18403 
16:18026 
16:18027 
16:18028 
16:17669 
16:18390 
16:18525 
16:18127 
16:16859 
16:18128 
16:18391 

16:18129 
16:16404 
16:17693 
16:17837 
16:19266 
16:18392 
16:18602 
16:17931 

16:18393 
16:19380 
16:18970 
16:18029 
16:18843 
16:18075 
16:18130 
16:18030 
16:17145 
16:18394 
16:18395 
16:18603 
16:18567 
16:18031 

16:18362 
16:16445 
16:17838 
16:17839 
16:18396 
16:18397 
16:18131 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OST]; NTIS 
OSTI; NTIS 
OSTI; NTIS 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
See NUREG/CR-4219-Vol.7-No.1 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST}; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


POHODDDOHNHDHDNNDHDGDHHD DO OOO © 


SEL eee ee0e2eL00eE 92 eLLe 
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OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


: GPO Dep. 
- GPO Dep. 
- GPO Dep. 


MMMM MMMM MMMM MMM MMMM MMMM MMM MMMM MMMM MMMM MMMM MMMM MMMM mmm 


wee ee ek ek ek ek ek ok ok ok ak ok od ad od od od od od 8 


DE91010752 
DE91010723 
DE91011255 
DE91010455 
DE91011778 


DE91771966 


DE91011605 
DE91011604 
DE91011603 
DE91011490 
DE91011628 
DE91011626 
DE91011625 
DE91011624 
DE91011623 
DE91011621 
DE91011620 
DE91011549 
DE91011599 
DE91011598 
DE91011597 
DE91011595 
DE91011594 
DE91011593 
DE91011630 
DE91011619 
DE91011612 
DE91011611 
DE91011610 
DE91011608 
DE91011607 
DE91011705 
DE91011704 
DE91011606 
DE91011644 
DE91011678 
DE91011676 
DE91011662 
DE91011660 
DE91011658 
DE91011655 
DE91011653 
DE91011650 
DE91011703 
DE91011699 
DE91011698 
DE91011570 
DE91011569 
DE91011568 
DE91011564 
DE91011561 
DE91011555 
DE91011554 
DE91011548 
DE91011590 
DE91011588 
DE91011586 
DE91011585 
DE91011584 
DE91011581 
DE91011580 
DE91011578 
DE91011576 
DE91011575 


MF-706 
MF-506 
MF-506 
MF-706 
MF-706 
MF-232 
MF-506 
MF-704 
MF-404 
MF-706 
MF-406 
MF-706 
MF-706 
MF-406 
MF-706 
MF-706 
MF-114 
MF-706 
MF-741 
MF-706 
MF-506 
MF-706 
MF-706 
MF-506 
MF-701 
MF-706 
MF-704 
MF-706 
MF-706 
MF-700 
MF-706 
MF-706 
MF-132 
MF-420 
MF-706 
MF-706 
MF-401 
MF-706 
MF-705 
MF-411 
MF-706 
MF-701 
MF-704 
MF-706 
MF-706 
MF-406 
MF-406 
MF-706 
MF-708 
MF-721 
MF-406 
MF-706 
MF-706 
MF-706 
MF-706 
MF-706 
MF-506 
MF-706 





Report Abstract Source of 
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Order 
Number 
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DE91011687 
DE91011683 
DE91011682 
DE91011681 
DE91011643 
DE91011641 
DE91011639 
DE91011638 
DE91011637 
DE91011633 
DE91011632 


A7486660 16:19267  OSTI; NTIS; GPO Dep. 
A7490229 16:19381  OSTI; NTIS; GPO Dep. 
A7490892 16:18032  OSTI; NTIS; GPO Dep. 
A7490895 16:17694  OSTI; NTIS; GPO Dep. 
A7490896 16:17670  OSTI; NTIS; GPO Dep. 
A7494286 16:18363  OSTI; NTIS; GPO Dep. 
A7496712 16:18076  OSTI; NTIS; GPO Dep. 
A7499120 16:19382  OSTI; NTIS; GPO Dep. 
A7499602 16:18476  OSTI:; NTIS; GPO Dep. 
A7501210 16:18132  OSTI; NTIS; GPO Dep. 
A7502589 16:18258  OSTI; NTIS; GPO Dep. 

PNC-TN— 

8410-90-004 16:16316  OSTI; NTIS (US Sales Only); INIS DE91772287 


8410-90-046 16:16317  OSTI; NTIS (US Sales Only); INIS DE91772288 
PNL- 


nmmMmMmMmMmmmmm 
S8SSS88SSSs 


6415-Rev.3 


6450-41-HEDR 


7177-HEDR 
7219 
7231-HEDR 
7254-HEDR 
7483 
7487 
7502 


7563-HEDR-Rev.1 


7600-Pt.2 
7600-Pt.4 
7613 
7621 
7625 


7633 
7641 
7660 
7661-Vol.1 
7661-Vol.2 
7662 
7667 
7668 
7669 
7671 
7677 
7682 
7683 
7684 


16:18526 
16:18477 
16:16446 
16:18923 
16:18478 
16:18904 
16:18568 
16:18569 
16:16656 
16:18570 
16:18527 
16:18924 
16:18571 
16:16306 
16:16382 


16:16307 
16:17154 
16:18572 
16:17164 
16:17165 
16:18573 
16:18604 
16:16938 
16:18928 
16:16472 
16:18929 
16:16870 
16:18574 
16:16405 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See NUREG/CR-5713 


OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-5714 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


m FV ON YD OH FFT PD OF0 OPN FD PD PvE Ory Ort 
8 S888sssessess 


— 


DE91011944 
DE91010985 
DE91010249 
DE91010983 
DE91011075 
DE91011792 
DE91011771 
DE91010125 
DE91010314 
DE91011074 
DE91011907 
DE91010685 
DE91010179 


DE91011073 


DE91011045 
DE91011316 
DE91010158 
DE91010200 
DE91010646 
DE91011258 
DE91011049 
DE91011259 
DE91011048 
DE91011257 
DE91011260 
DE91012029 
DE91011908 


MF-600 
MF-707 
MF-707 
MF-507 
MF-707 
MF-707 
MF-510 
MF-603 
MF-812 
MF-707 
MF-407 
MF-408 


MF-402; 
MF-406 


MF-202 
MF-512 
MF-900 


MF-602 


MF-630 
MF-900 
MF-311 
MF-900 
MF-630 
MF-402 
MF-602 


ee ek ek ek ek ek td td ot ot ot od 


7687 16:16318 | OSTI; NTIS; INIS; GPO Dep. 
PNL-SA- 
16659 16:16319 OSTI; NTIS; INIS; GPO Dep. 


DE91010984 MF-721 


+ 


DE91011245 MF-504; 


17029 
17245 
17300 
17320 
17362 
17431 
17572 
17600 
17692 
17742 
17746 
17749 
17751 
17769 
17773 
17823 
17845 
18107 
18146 
18407 
18551 


16:17268 
16:16533 
16:16320 
16:17130 
16:16406 
16:16321 
16:18575 
16:16383 
16:16322 
16:16384 
16:17223 
16:17549 
16:16323 
16:18576 
16:16324 
16:16325 
16:16385 
16:17131 
16:16326 
16:16860 
16:16327 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


DE91011335 
DE91011239 
DE91011328 
DE91010755 
DE91011797 
DE91010837 
DE91011817 
DE91011242 
DE91011329 
DE91011240 
DE91011337 
DE91011330 
DE91011799 
DE91011241 
DE91011236 
DE91011336 
DE91011244 
DE91011331 
DE91011334 
DES1010199 
DE91011243 


MF-510 
MF-506 
MF-234 
MF-510 


MF-810 
MF-510 
MF-510 
MF-512 
MF-510 
MF-810 
MF-350 
MF-504 
MF-510 
MF-502 
MF-510 
MF-500 
MF-810 


MF-510 
MF-504 
MF-510 
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18654 16:17550 OSTI; NTIS; GPO Dep. DE91010838 MF-506 
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PNL-SA- 


Report 
Number 


18782 
18786 
18839 
18874 
18903 
18916 
18947 
19072 
19240 
19337-Vol.1 
19337-Vol.2 

PNRI-B(NC)}- 
9003 

PNRI-D(IN)- 


PPPL-CFP- 
2270 


Abstract 
Number 


16:16201 
16:18479 
16:17334 
16:16534 
16:17551 
16:18033 
16:18926 
16:17552 
16:17198 
16:17335 
16:17336 


16:17840 
16:17841 
16:18528 
16:18133 
16:19268 
16:19269 
16:18134 


16:19223 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


DE91011798 
DE91011238 
DE91011338 
DE91010198 
DE91010157 
DE91010753 
DE91010006 
DE91011332 
DE91010009 
DE91010717 
DE91010718 


DE91626827 
DE91626772 
DE91010295 
DE91011103 
DE91011250 
DE91011105 
DE91011251 


DE91011214 


Distribution 
Category 


MF-812 
MF-402 
MF-310 
MF-233 
MF-404 
MF-810 
MF-220 
MF-504 
MF-500 
MF-900 
MF-900 


Psc- 
10 16:18971 OSTI; NTIS (US Sales Only); INIS 
11 16:19300 OSTI; NTIS (US Sales Only); INIS 
12 16:19301  OSTI; NTIS (US Sales Only); INIS 
PSE 
1024 16:16101 | See DOE/PC/90751-T8 
1024-01/89 16:16103 See DOE/PC/90751-T10 
1024-05/89 16:16102 See DOE/PC/90751-T9 
84 16:16837  OSTI; NTIS (US Sales Only); INIS 
8g 16:17553 | OSTI; NTIS (US Sales Only); INIS 
90 16:17554 OSTI; NTIS (US Sales Only); INIS 
91 16:17132 | OSTI; NTIS (US Sales Only); INIS 
RAL- 
90-087 16:19043  OSTI; NTIS (US Sales Only); INIS 
90-090 16:19044  OSTI; NTIS (US Sales Only); INIS 
90-091 16:19045  OSTI; NTIS (US Sales Only); INIS 
90-095 16:19160 | OSTI; NTIS (US Sales Only); INIS 
RERF-TR- 
1-90 16:18905  OSTI; NTIS (US Sales Only); INIS 
2-90 16:18906  OSTI; NTIS (US Sales Only); INIS 
21-89 16:18907 OSTI; NTIS (US Sales Only); INIS 
RFP 


DE91772179 
DE91780195 
DE91780231 


DE91630564 
DE91629544 
DE91629651 
DE91630632 


DE91626681 
DE91626682 
DE91626683 
DE91626723 


DE91772181 
DE91772183 
DE91772182 


4311 16:16328  OSTI; NTIS; GPO Dep. 


4475 
RFP-ADD- 
0004 
RISO-M— 

2899 
2916 


16:19400 
16:18480 


16:16608 
16:16621 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


DE91011006 
DE91010883 


DE91010429 


DE91771874 
DE91771870 


RT/ENERG— 
90-01 16:16529 See ENEA-RT-ENERG-90-01 
RTR- 
2291-87-4-Del.Ver. 16:17133 | OSTI; NTIS; INIS; GPO Dep. 
SAND- 
85-7101 16:16329 OSTI; NTIS; INIS; GPO Dep. 
86-1309-Vol.2-Rev.1- 16:17118 See NUREG/CR-4551-Vol.2-Rev.1-Pt.2 
Pt.2 
87-7036 16:18937 OSTI; NTIS; INIS; GPO Dep. 
87-7079 16:16330 OSTI; NTIS; INIS; GPO Dep. 
88-0265 16:16386 OSTI; NTIS; INIS; GPO Dep. 
88-3050 16:16331 OSTI; NTIS; INIS; GPO Dep. 
88-7113 16:16125 OSTI; NTIS; GPO Dep. 
88-7123 16:16332 | OSTI; NTIS; INIS; GPO Dep. 
89-1866C 16:17555 OSTI; NTIS; GPO Dep. 
89-7069 16:16333  OSTI; NTIS; GPO Dep. 
89-7147 16:16334 OSTI; NTIS; INIS; GPO Dep. 


DE91010906 MF-700 


DE91012134 MF-814 


© 


DE91012372 MF-721 
DE91012332 MF-814 
DE91011270 MF-814 
DE91012366 MF-814 
DE91009855 MF-253 
DE91011269 MF-814 
DE91011326 MF-704 
DE91009617 MF-721 
DE91009724 MF-721 


© 
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Report 
Number 


90-0252 
90-0312 
90-0574 
90-0575 
90-0584 
90-0791C 
90-0905 
90-0973C 
90-1032 
90-1240 
90-1460 
90-1701 
90-1702 
90-2081C 
90-2103 


Abstract 
Number 


16:18577 
16:16812 
16:16335 
16:16305 
16:16336 
16:17556 
16:18398 
16:17557 
16:16957 
16:19383 
16:18938 
16:19384 
16:17842 
16:16337 
16:17158 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 

See NUREG/CA-5537 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


Order 
Number 


DE91010720 
DE91010319 
DE91011266 


DE91011768 
DE91010867 
DE91009853 
DE91011233 
DE91010699 
DE91012369 
DE91010721 
DE91010689 
DE91010318 
DE91009177 
DE91011267 


SAND- 


Distribution 
Category 


MF-814 
PC-528 
MF-814 


MF-721 
MF-704 
MF-406 
MF-704 
PC-528 
MF-721 
MF-903 
PC-404 
PC-404 
MF-721 
MF-213 


ett ett tt 
cdo nooo wi 
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mmmmmmmmmmmm 
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90-2167C 16:16572 OSTI; NTIS; GPO Dep. DE91010852 MF-275 
90-2179C 16:18401 OSTI; American Institute of Aeronautics and As- TI91009981 
tronautics, 370 L’Enfant Promenade, S.W., 


90-2331C 
90-2339 

90-2367C 
90-2368C 
90-2398C 
90-2399C 
90-2423C 
90-2433 

90-2455C 
90-2474C 
90-2481 

90-2515C 
90-2602 

90-2675C 
90-2689C 
90-2739C 
90-2789C 
90-2892 

90-2926 

90-2974C 
90-2991C 
90-2994C 
90-3045C 
90-3051C 
90-3085C 
90-3144C 
90-3193 

90-3232 

90-7114 

90-8003 

91-0044 

91-0063C 
91-0141 

91-0160C 
91-0162C 
91-0202C 
91-0263C 
91-0269C 
91-0270C 
91-0351C 
91-0391C 


91-0408 
91-0410C 
91-0411C 


16:18383 
16:16937 
16:16338 
16:16339 
16:16340 
16:16341 
16:16342 
16:17558 
16:16202 
16:18416 
16:16343 
16:18034 
16:18190 
16:17134 
16:18981 
16:17695 
16:18035 
16:18036 
16:18077 
16:17932 
16:18407 
16:16457 
16:17843 
16:18259 
16:18135 
16:17559 
16:18399 
16:16344 
16:18417 
16:19385 
16:16387 
16:17696 
16:17560 
16:18982 
16:17844 
16:19401 
16:18368 
16:16345 
16:19339 
16:17135 
16:18369 


16:17199 
16:16126 
16:16127 


Washington, DC 20024 
OSTI; NTIS (US Sales Only); GPO Dep. 
See NUREG/CR-5630 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS: GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS: GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS: GPO Dep. 
OSTI; NTIS: GPO Dep. 
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DE91011499 


DE91009446 
DE91010870 
DE91008188 
DE91008187 
DE91008192 
DE91011256 
DE91007514 
DE91010859 
DE91012104 
DE91011231 
DE91011495 
DE91007065 
DE91011222 
DE91011234 
DE91010855 
DE91010614 
DE91011263 
DE91011947 
DE91010857 
DE91011232 
DE91010583 
DE91012013 
DE91011322 
DE91012014 
DE91012103 
DE91010681 
DE91011055 
DE91010840 
DE91011264 
DE91010856 
DE91011265 
DE91011224 
DE91009405 
DE91010873 
DE91007892 
DE91009546 
DE91010863 
DE91010576 
DE91009180 


DE91010017 
DE91009549 
DE91009890 


MF-706 


MF-721 
MF-802 
MF-721 
MF-721 
MF-810 
MF-706 
MF-722 
MF-704 
MF-721 
MF-705 
MF-712 


MF-705 
MF-706 
MF-704 
MF-706 
MF-706 
MF-706 
MF-700 
MF-234 
MF-704 
MF-700 
MF-704 
MF-704 
MF-906 
MF-814 
MF-700 
MF-401 
MF-814 
MF-706 
MF-405 
MF-705 
MF-701 
MF-706 
MF-705 
MF-703 
MF-700 
MF-520 
MF-706; 
MF-704 
PC-700 
MF-703 
MF-703; 
MF-706 


91-0421C 16:18191 OSTI; NTIS; GPO Dep. 
91-0422C 16:18136 | OSTI; NTIS: GPO Dep. 
91-0423C 16:18137  OSTI; NTIS; GPO Dep. 
91-0447C 16:18370 OSTI; NTIS; INIS; GPO Dep. 
91-0448C 16:18371 OSTI; NTIS; INIS; GPO Dep. 
91-0449C 16:18138 | OSTI; NTIS: GPO Dep. 


© 


DE91008179 MF-706 
DE91011737 MF-700 
DE91011950 MF-706 
DE91008176 MF-706 
DE91008174 
DE91009188 


© 


© © 
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SAND- 


Report 
Number 


91-0469C 
91-0477C 
91-0482C 
91-0487C 
91-0562C 
91-0583C 
91-0611C 
91-0632C 
91-0641C 
91-0642C 
91-0709C 
91-0745C 
91-0796C 
91-0841C 
91-0852C 
91-0859C 
91-0873C 
91-0878C 
91-0884C 
91-0885C 
91-0933C 
91-0942 
91-0988C 
91-1048C 
SC-MAG-— 
302 
SCIE-NRC-— 
001-90 
SCPRI-RM- 
10-1990 
11-1990 
8-1990 
9-1990 
spCc- 


90-00149(1990) 


SERI/TP- 
211-3971 
213-3608 
214-4203 
214-4207 
214-4292 
220-3771 

SiP- 

0037. 
0038. 
0040. 

SKN— 


Abstract 
Number 


16:17697 
16:18372 
16:18373 
16:16587 
16:16346 
16:16347 
16:16203 
16:18404 
16:17136 
16:16578 
16:17137 
16:17138 
16:18408 
16:18983 
16:18402 
16:19302 
16:19386 
16:18984 
16:18985 
16:18986 
16:17561 

16:17187 
16:17954 
16:19387 


16:18189 
16:17120 


16:18483 
16:18484 
16:18481 
16:18482 


16:18302 


16:16522 
16:17933 
16:16523 
16:16524 
16:17698 
16:17188 


16:19198 
16:18294 
16:19234 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See LBL-30455 
See NUREG/CR-5167 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See FNAL-TM-1720 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See CNIC—00368 
See CNIC—00380 
See CNIC—00382 


dD 
Sy 
BO 


MMMMMM MMMM MM MMMM MMMM mMmmm 
ewww tees et tk 
ebovdeceedvevobvbescdecd deve: 

SOSSOSOOOOOOOOSOOOOOOSOOS 


Order 
Number 


DE91010578 
DE91009551 
DE91009179 
DE91009889 
DE91011225 
DE91011494 
DE91009980 
DE91010923 
DE91010861 
DE91010478 
DE91010871 
DE91010477 
DE91010860 
DE91011235 
DE91011504 
DE91010854 
DE91010865 
DE91011497 
DE91010874 
DE91010875 
DE91012007 
DE91011772 
DE91011735 
DE91012009 


DE91773552 
DE91773599 
DE91773551 
DE91773550 


DE91002151 
DE90000389 
DE91002134 
DE91002150 
DE91002159 
DE91002135 


Distribution 
Category 


MF-704 
MF-705 
MF-706 
MF-706 
MF-721 
MF-706 
MF-722 
MF-706 
MF-706 
MF-706 


MF-500 
MF-706 
MF-705 
MF-706 
MF-712 
MF-705 
MF-706 
MF-706 
MF-706 
MF-404 
MF-630 
MF-701 
MF-705 


MF-270 
MF-231 
MF-273 
MF-270 
MF-271 
MF-233 


33 16:16186 | OSTI; NTIS (US Sales Only); INIS DE91626953 
34 16:16348 | OSTI; NTIS (US Sales Only); INIS DE91630920 
36 16:18578 | OSTI; NTIS (US Sales Only); INIS DE91627237 
38 16:16187 | OSTI; NTIS (US Sales Only); INIS DE91627995 
39 16:18939 OSTI; NTIS (US Sales Only); INIS DE91627238 
40 16:17205 OSTI; NTIS (US Sales Only); INIS DE91627957 
41 16:16349 OSTI; NTIS (US Sales Only); INIS DE91627936 


SLAC- 

366 

372 

378 
SLAC-PUB- 


5122-Rev. 


5310 
5346 
5370 
5411 
5429 
5477 
5479 
5504 
5507 
5520 
5527 
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16:18260 
16:18284 
16:18995 


16:19175 
16:18261 
16:18192 
16:18262 
16:19224 
16:19225 
16:18285 
16:18193 
16:18996 
16:18194 
16:18364 
16:19063 


OSTI; NTIS; INIS; GPO Dep. 
See LBL-PUB-5303 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI: NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


DE91011763 
DE91011248 


DE91011761 
DE91011760 
DE91011759 
DE91012116 
DE91011758 
DE91011756 
DE91012115 
DE91012114 
DE91011754 
DE91011753 
DE91011752 
DE91011751 








UCRL-CR- 





Report 
Number 


5533 
SLU-VKL-R- 
219 
SMC-— 
0034. 
0035. 
0035. 
0043. 
0049. 
0050. 
SME 
0002. 
SNV- 
3639 
3723 
SPL 
0036. 
SSA- 
1990-TS-11 
STRIPA-IR— 
90-03 
90-15 
STRIPA-TR- 
90-10 
90-11 
90-12 
90-13 
90-14 
SsTU- 
88-3452 
89-1988 
STUDSVIK-NS— 
90-86. 
SV-VU-F— 
90-9 
90-10 
90-13 
91-2 
SV-VU-S— 
90-32 
91-5 
SVF- 
375 
91-1 
Studsvik-NS— 
89-115. 
TK-TUTK— 
132 
TKP- 
90-19 
TR- 
903 
933 
979 
TTC 
1077 
TU- 
0008. 
0009. 
UCB-PTH— 
90/30 
90/35 
UCID- 
18991-89 


UCRL- 
21215-Rev.2 
52000-91-1 

UCRL-CR- 
105952 
105983 


Abstract 
Number 


16:18263 
16:16478 
16:18862 
16:18863 
16:19165 
16:17709 
16:18865 
16:18866 
16:16867 


16:18579 
16:18580 


16:19233 
16:18908 


16:17700 
16:16350 


16:16351 
16:16352 
16:16353 
16:16354 
16:16355 


16:17935 
16:17422 


16:16187 
16:17269 
16:17270 
16:17271 
16:17272 


16:17273 
16:18099 


16:18037 
16:17228 


16:16186 
16:17227 
16:19026 
16:16103 
16:16102 
16:16101 
16:16203 


16:16164 
16:16165 


16:19051 
16:19041 


16:17192 
16:16356 
16:16114 


16:18972 
16:19303 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 
See CNIC—00317 
See CNIC—00323 
See CNIC—00332 
See CNIC—00383 
See CNIC—00447 
See CNIC—00450 
See CNIC—00350 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See CNIC—00336 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See SKN-38 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See SKN-33 

OSTI; NTIS (US Sales Only) 
See DESY-90-166 

See DOE/PC/90751-T10 
See DOE/PC/90751-T9S 
See DOE/PC/90751-T8 
See SAND-91-0611C 


See CNIC—00321 
See CNIC—00322 


See LBL-29313 
See LBL-29428 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 


E 1.99: 


mm mm 
_ — _ 
io © 


© © 


© © 
© 


Order 
Number 


DE91012112 


DE91772030 


DE91630229 
DE91630230 


DE91773591 


DE91627158 
DE91627239 


DE91627240 
DE91627241 
DE91627242 
DE91627243 
DE91627244 


DE91772047 
DE91772045 


DE91772034 
DE91772035 
DE91772033 
DE91772037 


DE91772038 
DE91772036 


DE91772064 
DE91772032 


DE91771971 


DE91010012 
DE91012028 
DE91010690 


DE91011445 
DE91011446 


Distribution 
Category 


MF-414 


PC-121; 
PC-131 


MF-721 
PC-700 


MF-712 
MF-712 
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UCRL-CR- 


Report Abstract Source of Order Distribution 
Number Number Availability ; Number Category 


106563 16:17562  OSTI; NTIS; GPO Dep. 99:  DE91011921 MF-400 
106861 16:17139 | OSTI; NTIS (US Sales Only); GPO Dep. .99: DE91011449 MF-700 
106986 16:19388  OSTI; NTIS; GPO Dep. 99:  DE91011448 
107060-Pt.1 16:16357 OSTI; NTIS; INIS; GPO Dep. 99:  DE91011444 MF-814 

UCRL-ID- 

103422 16:19148  OSTI; NTIS; GPO Dep. 

104552 16:16358  OSTI; NTIS; INIS; GPO Dep. 

105028 16:19304  OSTI; NTIS (US Sales Only); GPO Dep. 
105961 16:18038  OSTI; NTIS (US Sales Only); GPO Dep. 
106243 16:18485  OSTI; NTIS; GPO Dep. 

106426 16:18284 See LBL-PUB-5303 

106441 16:18405 OSTI; NTIS (US Sales Only); GPO Dep. 


DE91011508 MF-705 
DE91009717 MF-814 
DE91010908 MF-712 
DE91010910 MF-706 
DE91010124 MF-402 


a st ot Ct 
oo ooo 


DE91009713 MF-700 


106533 
106550 
106646 
106838 
106855 
106868 
106870 
106981 
106990 
107093 
107120 
107128 


UCRL-JC— 


103739 
103818-Rev.1 
103939 
103940 
104082 
104408-Rev.1 
104439 
104555 
104735 
104737 
104783-Rev.1 
104854 
104984 
105058 
105066 
105070 
105102 
105107 
105150 
105183 
105251 
105252 
105276 
105437 


105560 
105594 
105595 
105610 
105620 
105703 
105734 
105738 
105783 
105828 
105831 
105869 
105910 
106023-Rev.1 
106065 
106157 
106282 
106328 
106451 
106472 


16:19389 
16:19390 
16:19305 
16:17701 
16:18948 
16:18139 
16:18039 
16:17436 
16:18949 
16:18987 
16:19306 
16:18988 


16:16359 
16:19307 
16:19308 
16:19309 
16:18486 
16:19310 
16:19311 
16:19312 
16:18487 
16:18488 
16:19313 
16:18052 
16:19314 
16:19315 
16:18973 
16:18974 
16:19316 
16:19317 
16:16084 
16:18989 
16:18990 
16:18991 
16:17845 
16:18053 


16:18195 
16:18286 
16:18287 
16:19318 
16:18376 
16:17671 
16:19319 
16:18140 
16:19391 
16:19320 
16:19321 
16:16148 
16:19322 
16:16115 
16:19323 
16:16360 
16:18489 
16:18975 
16:19392 
16:18141 


OSTI: NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST}; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Den. 


meee it et et ot 
COLLHKHLLHLLOL OHO 
©CHHHHDHHHOHD OO © 


a a a ee ee ee ee ae ee ee ee ee ee ee 
vccoeorodddvovdddvdodododoooooe 
SHKGGSHOHOHOOHOOOHOOOOOOOO 


DE91011509 
DE91011776 
DE91011510 
DE91011512 
DE91011513 
DE91011775 
DE91011514 
DE91010676 
DE91011253 
DE91012108 
DE91012111 
DE91012107 


DE91012031 
DE91011205 
DE91011183 
DE91011154 
DE91011926 
DE91011184 
DE91011524 
DE91011933 
DE91010154 
DE91011520 
DE91011521 
DE91009753 
DE91011209 
DE91011922 
DE91011523 
DE91011201 
DE91012089 
DE91012080 
DE91008737 
DE91011532 
DE91011534 
DE91011533 
DE91008740 
DE91005070 


DE91011540 
DE91011964 
DE91011968 
DE91011932 
DE91011185 
DE91011192 
DE91011969 
DE91012079 
DE91009754 
DE91011203 
DE91011204 
DE91011190 
DE91011182 
DE91010463 
DE91011202 
DE91009735 
DE91011186 
DE91011959 
DE91008061 
DE91010461 


MF-705 
MF-705 


MF-706 
MF-705 
MF-705 
MF-700 
MF-700 
MF-700 
MF-700 
MF-712 
MF-700 


MF-814 
MF-712 
MF-712 
MF-712 
MF-702 
MF-712 
MF-712 
MF-706 
MF-402 
MF-702 
MF-420 
MF-705 
MF-712 
MF-712 
MF-700 
MF-705 
MF-712 
MF-712 


MF-705 
MF-705 
MF-705 


MF-706; 
MF-705 
MF-700 
MF-700 
MF-700 
MF-712 
MF-700 
MF-706 
MF-712 
MF-712 
MF-705 
MF-712 
MF-712 
MF-123 
MF-712 
MF-403 
MF-712 
MF-721 
MF-407 
MF-700 
MF-705 
MF-712 


MMMM M MMM MMMM Mmmmmmmm MMMM MMMM MMM MM MMMM mMmmmmmm OMIM MMMM Mm mmm mmmmm 


mew ott ot ot ot 
sebeevecveecovoeceeoeeeeic 
SSSSSSESESSSSSESSELESES 


106473 16:18976 | OSTI; NTIS; GPO Dep. DE91010472 MF-712 
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VTT/LVIS2000— 





Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep Number Category 
106474 16:18142 OSTI; NTIS; GPO Dep. E 1.99: DE91010471 MF-700 
106475 16:19194 OSTI; NTIS; GPO Dep. E 1.99: DE91010470 MF-712 
106492 16:19324 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011206 MF-712 
106493 16:19325 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011207 MF-712 
106507 16:19326  OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011188 MF-700 
106597 16:18950 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011543 MF-412 
106652 16:19327 OSTI; NTIS; GPO Dep. E 1.99: DE91011967 MF-712 
106677 16:18940 OSTI; NTIS; GPO Dep. E 1.99: DE91010466 MF-700 
106784 16:17563 OSTI; NTIS; GPO Dep. E 1.99: DE91011187 MF-704 
106785 16:17564 OSTI; NTIS; GPO Dep. E 1.99: DE91011530 MF-704 
106805 16:18409 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91011965 MF-700 
106828 16:18040 OSTI; NTIS; GPO Dep. E 1.99: DE91011931 MF-706 
106836 16:18264  OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91011525 MF-700 
106880 16:18951 OSTI; NTIS; GPO Dep. E 1.99: DE91011195 MF-702 
106882 16:19019 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91012032 MF-700 
106926 16:19328 OSTI; NTIS; GPO Dep. E 1.99: DE91012082 MF-712 
106935 16:17337 OSTI; NTIS; GPO Dep. E 1.99: DE91011962 MF-706 
106962 16:18977 OSTI; NTIS; GPO Dep. E 1.99: DE91011200 MF-712 
106966 16:18490 OSTI; NTIS; GPO Dep. E 1.99: DE91011536 MF-402 
107011 16:18992 OSTI; NTIS; GPO Dep. E 1.99: DE91011538 MF-705; 
MF-405 
107035 16:18412 OSTI; NTIS; GPO Dep. E 1.99: DE91011191 MF-700 
107068 16:17142 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91012038 MF-700 
UCRL-LR- 
103225 16:19226 OSTI; NTIS; GPO Dep. E 1.99: DE91011764 PC-405 
105088 16:18914 OSTI; NTIS; GPO Dep. E 1.99: DE91011008 PC-702 
106736 16:19329 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91011505 PC-712 
106874 16:19330 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE91011506 PC-712 
106975 16:19393 OSTI; NTIS; GPO Dep. E 1.99: DE91012106 MF-705 
107023 16:19402 OSTI; NTIS; GPO Dep. E 1.99: DE91012105 MF-705 
UCRL-MA- 
103421 (Rev.1) 16:19394  OSTI; NTIS; GPO Dep. E 1.99: DE91011961 MF-705 
UJV- 
8980-T 16:18054  OSTI; NTIS (US Sales Only); INIS DE91630396 
9033-A 16:16916 OSTI; NTIS (US Sales Only); INIS DE91630617 
9088-M 16:17565  OSTI; NTIS (US Sales Only); INIS DE91629545 
9094-R,D 16:16757 OSTI; NTIS (US Sales Only); INIS DE91630633 
9147-T 16:16758 | OSTI; NTIS (US Sales Only); INIS DE91630634 
USGS-OFR- 
90-565 16:18546 See DOE/ID-22093 
90-623 16:18941 | OSTI; US Geological Survey, Box 25425 Fed- 7191010002 MF-703 
eral Center, Denver, CO 80225 
UTK- 
90-14. 16:19045 See RAL-90-091 
UW-CPTC-— 
91-1 16:19270 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91010969 PC-427 
91-2 16:19271 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91011010 PC-427 
VR-Trans— 
4044 16:17702 OSTI; NTIS (US Sales Only); INIS DE91629812 
VTT-ETRR- 
2 16:17274 OSTI: NTIS (US Sales Only) DE91771964 
3 16:17275 OSTI; NTIS (US Sales Only) DE91771958 
VTT-SYMP— 
109-Vol.1 16:19395  OSTI; NTIS (US Sales Only); INIS DE91626180 
VTT-TIED- 
1134 16:17209 OSTI; NTIS (US Sales Only) DE91771952 
1160 16:17338  OSTI; NTIS (US Sales Only) DE91771947 
1164 16:16105  OSTI; NTIS (US Sales Only) DE91771953 
1182 16:17339 OSTI; NTIS (US Sales Only) DE91771948 
VTT-TUTK- 
688 16:17280 OSTI; NTIS (US Sales Only) DE91771950 
697 16:16106 OSTI; NTIS (US Sales Only) DE91771945 
698 16:17161 OST; NTIS (US Sales Only) DE91763454 
702 16:16085  OSTI; NTIS (US Sales Only) DE91771946 
712 16:16086 OSTI; NTIS (US Sales Only) DE91771951 
VTT/LVIS2000— 
2 16:17276 OSTI; NTIS (US Sales Only) DE91771954 
3 16:17277. OSTI; NTIS (US Sales Only) DE91771955 
5 16:17278 OSTI; NTIS (US Sales Only) DE91771965 
8 16:17279 OSTI; NTIS (US Sales Only) DE91771956 
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WHC-EP- 
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Abstract 
Number 


16:16361 
16:16362 
16:16363 
16:17189 
16:18529 
16:18530 
16:16364 


16:16407 


16:16408 


16:17166 
16:16409 
16:16365 
16:16366 
16:16367 
16:17140 
16:16368 
16:16369 
16:16204 
16:16205 
16:16206 
16:16931 
16:18581 
16:19403 


16:16410 
16:16370 
16:16871 
16:16955 
16:18915 
16:17141 
16:16872 
16:16371 
16:16372 
16:18293 
16:16152 
16:17566 
16:18365 


16:17567 
16:16373 


16:17281 


16:18582 
16:18531 


16:16374 
16:18583 
16:18584 
16:18585 
16:19227 


16:19331 
16:17995 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See CNIC—-00319 

See CNIC-00378 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


GPO 
Dep. 
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Order 
Number 


DE91011065 
DE91011059 
DE91011061 
DE91010044 
DE91010034 
DE91010111 
DE91012201 


DE91012202 


DE91010104 


DES1011063 
DE91011057 
DE91011056 
DE91011062 
DE91010109 
DE91010835 
DE91012198 
DE91010836 
DE91010031 
DE91011058 
DE91010107 
DE91012199 
DE91010106 
DE91011060 


DE91011081 
DE91011080 
DE91007242 
DE91009336 
DE91011053 
DE91011054 
DE91011052 
DE91010918 


DE91011107 


DE91009316 
DE91010658 


DE91009510 
DE91011901 


DE91011146 


DE91009907 
DE91012045 


DE91011542 
DE91010659 
DE91009906 
DE91009904 
DE91772178 


DE91782097 
DE91782103 


Distribution 
Category 


MF-940 
MF-940 
MF-940 
MF-S00 
MF-902 
MF-902 
MF-610; 
MF-630 
MF-610; 
MF-630 


MF-610 


MF-900 
MF-940 
MF-940 
MF-940 
MF-902 
MF-523 
MF-940 
MF-940 
MF-600 
MF-900 
MF-907 
MF-703 
MF-902 
MF-705 


MF-506 
MF-510 
MF-706 
MF-704 
PC-702 
PC-702 
PC-702 
MF-721 


PC-510 


MF-704 
MF-706 


MF-704 
PC-702 


MF-702 


MF-702 
MF-702 


MF-702 
MF-702 


MF-703 
MF-703 





Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE90000389 
DE91002003 
DE91002008 
DE91002018 
DE91002020 
DE91002034 
DE91002036 
DE91002044 
DE91002045 
DE91002048 
DE91002050 
DE91002053 
DE91002060 
DE91002062 
DE91002065 
DE91002134 
DE91002135 
DE91002150 
DE91002151 

DE91002159 
DE91002206 
DE91002226 
DE91002228 
DE91002232 
DE91002233 
DE91003093 
DE91003094 

DE91003095 
DE91003096 
DE91004829 
DE91005070 
DE91005072 
DE91005561 

DE91005936 
DE91005946 
DE91006044 
DE91006224 
DE91006740 
DE91007065 
DE91007242 
DE91007319 
DE91007396 
DE91007470 
DE91007474 
DE91007478 
DE91007480 
DE91007514 
DE91007552 
DE91007838 
DE91007848 
DE91007853 
DE91007892 
DE91007967 
DE91007975 
DE91007986 
DE91008061 
DE91008070 
DE91008129 
DE91008174 
DE91008176 
DE91008179 


Report No. 


SERVTP-213-3608 
DOE/MC/1 1076-2955 
DOE/MC/23274-2941 
DOE/MC/1 1076-2954 
DOE/MC/25151-2964 
DOE/MC/1 1076-2956 
DOE/MC/25035—2940 
DOE/MC/24217-2971 
DOE/MC/1 1076-2972 
DOE/MC/25200-2975-Vol.2 
DOE/MC/24218-2957 
DOE/MC/25034—2967 
DOE/MC/23135—2980 
DOE/MC/1 1076-2982 
DOE/MC/23247-2985 
SERI/TP-214-4203 
SERV/TP-220-3771 
SERI/TP-214-4207 
SERVTP-211-3971 
SERI/TP-214-4292 
DOE/BC-90/3 
NIPER-506 
DOE/BC/14432-5 
DOE/BC/14600-7 
DOE/BC/14447-8 
JINR-D—1 4-88-833 
INIS-SU-243 
INIS-SU-228/A 
INIS-SU-230 
LA-UR-90-3782 
UCRL-JC—105437 
DOE/ER-0484P 
CONF-910739-2 
LA-UR-90-4427 
LA-UR-90-4370 
CONF-910771-1 
ETDE/PUB-3 
DOE/CE/15308-T1 
SAND-90-2675C 
WSRC-MS—90-234 
LA-UR-91-209 
LA-UR-91-165 
LA-UR-91-252 
LA-UR-91-300 
LA-UR-91-324 
LA-UR-91-327 
SAND-90-2455C 
LA-UR-91-325 
CONF-910778-—1 
CONF-910778—2 
CONF-910780-1 
SAND-91-0263C 
DOE/PC/88914-T2 
DOE/PC/89876-T 1 
DOE/ID-10251 
UCRL-JC—106451 
IMMR-88/101 
DOE/PC/90005-T34 
SAND-91-0448C 
SAND-91-0447C 
SAND-91-0421C 


Order No. 


DE91008187 
DE91008188 
DE91008192 
DE91008201 
DE91008202 
DE91008418 
DE91008581 
DE91008584 
DE91008594 
DE91008603 
DE91008635 
DE91008737 
DE91008740 
DE91008888 
DE91008931 
DE91008951 
DE91008956 
DE91008973 
DE91009051 

DE91009177 
DE91009179 
DE91009180 
DE91009188 
DE91009216 
DE91009249 
DE91009316 
DE91009336 
DE91009405 
DE91009428 
DE91009446 
DE91009471 


DE91009484 
DE91009486 
DE91009495 
DE91009510 
DE91009525 
DE91009535 
DE91009546 
DE91009549 
DE91009550 
DE91009551 
DE91009559 
DE91009617 
DE91009687 
DE91009694 
DE91009695 
DE91009698 
DE91009703 
DE91009708 
DE91009711 
DE91009712 
DE91009713 
DE91009717 
DE91009724 
DE91009735 
DE91009753 
DE91009754 
DE91009782 
DE91009787 
DE91009797 


Report No. 


SAND-90-2399C 
SAND-90-2398C 
SAND-90-2423C 
DOE/PC/89864-T2 
DOE/PC/90526-T2 
DOE/PC/91274-T1 
LA-UR-91-456 
LA-UR-91-498 
LA-UR-91-607 
LA-UR-91-657 
DOE/PR-0004-1/91 
UCRL-JC—105150 
UCRL-JC—105276 
CONF-910778-3 
DOE/BC/14483-8 
DOE/PC/89758-T2 
DOE/PC/88925-T4 
DOE/PC/90167-T1 
DOE/PC/89806-T1 
SAND-90-2081C 
SAND-91-0482C 
SAND-—91-0391C 
SAND-91-0449C 
DOE/BC/14403-T4 
NIPER-522-Vol.1 
Y/DV-977-Draft 
WSRC-RP-89-619 
SAND-91-0162C 
DOE/PC/88949-T8 
SAND-90-2367C 
BNL-NUREG-45693- 
Rev.1/91 
DOE/PC/90547-T1 
DOE/PC/89787-T 1 


DOE/EGD-RCRA-001/0590 


Y/DZ-707 
CONF-910791—1 
DOE/PC/90167-T2 
SAND-91-0269C 
SAND-91-0410C 
CONF-910714-3 
SAND-91-0477C 
CONF-910784-2 
SAND-89-70639 
DOE/BP/01385—1 
DOE/BP/17622—4 
DOE/BP/16479—4 
DOE/BP-91009698 
DOE/BP/50301-2 
DOE/BP/9243 1-1 
DOE/BP/01830—10 
DOE/BP-01830-9 
UCRL-ID—106441 
UCRL-ID—104552 
SAND-89-7147 
UCRL-JC—106157 
UCRL-JC—104854 
UCRL-JC—105783 
K/ETO—49 
DOE/ER/45372-2 
DOE/CE/90048-2 


Order No. 


DE91009816 
DE91009818 
DE91009838 
DE91009840 
DE91009847 
DE91009853 
DE91009855 
DE91009872 
DE91009889 
DE91009890 
DE91009904 
DE91009906 
DE91009907 
DE91009914 
DE91009915 
DE91009932 
DE91009933 
DE91009938 
DE91009945 
DE91009964 
DE91009968 
DE91009977 
DE91009979 
DES1009980 
DE91009986 
DE91009988 
DE91009990 
DE91009991 
DE91009999 
DE91010000 
DE91010006 
DE91010007 
DE91010009 
DE91010012 
DE91010017 
DE91010020 
DE91010021 
DE91010022 
DE91010024 
DE91010029 
DE91010031 
DE91010033 
DE91010034 
DE91010038 
DE91010039 
DE91010044 
DE91010047 
DE91010049 
DE91010052 
DE91010053 
DE91010056 
DE91010057 
DE91010059 
DE91010064 
DE91010065 
DE91010066 


DE91010072 
DE91010073 
DE91010074 
DE91010081 


Report No. 


DOE/ID-10281-Add. 
DOE/EH-0136 
DOE/ER/60989-1 
DOE/ER/13926-T2 
LA-12030-PR 
SAND-90-0905 
SAND-88-7113 
DOE/ER/13970-5 
SAND-91-0487C 
SAND-91-0411C 
Y/TS-724/P2 
Y/TS-724/P 1 
Y/SUB-91-YP507C/3 
CONF-910659-7 
CONF-910659-6 
CONF-910343—1 
CONF-9102100-1 
DOE/EIA-0035(91/03) 
LA-UR-91-826 
LA-UR-91-965 
LA-UR-91-1004 


DOE/WIPP-—91-012-Vol.1 


HMRL-R-73-6 
SAND-91-0611C 
K/ETO-50 
ORNL/ATD-36 
DOE/CE/15320-T3 
DOE/CE/26571-T7 
DOE/ID/12608—-4 
DOE/ER/13547—2 
PNL-SA-18947 
DOE/ORO-917 
PNL-SA-19240 
UCID-18991-89 
SAND-91-0408 
CONF-90081 19— 
DOE/ID—22093 
EGG-WTD-9388 
DOE/ID/12920—1 
ORNUFTR-3872 
WHC-SA-1049 
DOE/RL-91-03 
WHC-EP-0398 
DP-MS—88-132 
DP-MS—88-101 
WHC-EP-0383 
MLM-—3685 
CONF-910155—Absts. 
EGG-M-90419 
EGG-M-91017 
EGG-M-91027 
EGG-M-91033 
EGG-M-91026 
EGG-M-91057 
EGG-EP-9207 


EGG-BNCT-8777-Vol.4- 


No.11 
EGG-M-90255 
EGG-FSP-9499 
EGG-WM-9451 
EGG-MS-9390 
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DE91010083 


Order No. 


DE91010083 
DE91010087 
DE91010088 
DE91010096 
DE91010100 
DE91010101 
DE91010104 
DE91010106 
DE91010107 
DE91010109 
DE91010110 
DE91010111 

DE91010113 
DE91010114 
DE91010124 
DE91010125 
DE91010130 
DE91010132 
DE91010133 
DE91010135 
DE91010138 
DE91010141 

DE91010149 
DE91010154 
DE91010157 
DE91010158 
DE91010179 
DE91010182 
DE91010187 
DE91010189 
DE91010191 

DE91010195 
DE91010198 
DE91010199 
DE91010200 
DE91010201 

DE91010202 
DE91010207 
DE91010208 
DE91010211 

DE91010212 
DE91010216 
DE91010217 
DE91010219 
DE91010220 
DE91010223 
DE91010226 
DE91010227 
DE91010228 
DE91010233 
DE91010236 
DE91010237 
DE91010239 
DE91010244 
DE91010249 
DE91010250 
DE91010251 

DE91010253 
DE91010254 
DE91010256 
DE91010259 
DE91010262 
DE91010267 
DE91010272 
DE91010274 
DE91010276 
DE91010277 
DE91010279 
DE91010281 
DE91010282 
DE91010283 
DE91010284 


928 


Report No. 


EGG-M-90399 
EGG-M-90119 
EGG-M-90209 
EGG-M-90347 
EGG-WTD-9383 
CONF-9003250—Summ. 
WHC-MR-0221 
WHC-SA—1 158 
WHC-SA-—1092 
WHC-SA—1008 
DOE/RL-91-18 
WHC-EP-0402 
CONF-910435-60 
DOE/HWP-98 
UCRL-ID—106243 
PNL-7487 
CONF-9106131-2 
CONF-901286—1-Vugraphs 
CONF-910645—1 
CONF-910793—1 
CONF-901 125-12 
CONF-910446—4 
CONF-9106145—1 
UCRL-JC—104735 
PNL-SA—18903 
PNL-7661-Vol.1 
PNL-7613 
FMPC/Sub-032 
CONF-901 194-15 
DOE/EIA-0455(89) 
DOE/ER/60977-1 
DOE/ER/12031-T4 
PNL-SA-18874 
PNL-SA-18407 
PNL-7661-Vol.2 
NBL-324 
LBL-—28738 
LBL-29744 
LBL-28923 
LBL-25766 
LBL-29254 
LBL-26428 
LBL-27286 
LBL-27863 
LBL-27864 
LBL-29503 
LBL-29696 
LBL-29697 
LBL-29705 
LBL-29885 
LBL-—29969 
LBL-29970 
LBL-30289 
LBL-29659 
PNL-7177-HEDR 
DOE/FE-0220P 
DOE/EIS—0147 
DOE/EA-0485 
DOE/EA-0431 
DOE/ER/4531 1-4 
DOE/ER/14084-2 
DOE/ER/13282-8 
ANL/CP-72746 
ANL/CP-70905 
ANL/CP-—70955 
ANL/CP-72154 
ANL/CP-72082 
ANL/CP-71709 
ANL/CP-71 886 
ANL/CP-70860 
ANL/CP-71331 
ANL/CP-71026 
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Order No. 


DE91010286 
DE91010287 
DE91010292 
DE91010294 
DE91010295 
DE91010296 
DE91010298 
DE91010299 
DE91010300 
DE91010314 
DE91010316 
DE91010317 
DE91010318 
DE91010319 
DE91010321 

DE91010322 
DE91010323 
DE91010327 
DE91010329 
DE91010343 
DE91010344 
DE91010355 
DE91010356 
DE91010359 
DE91010362 
DE91010363 
DE91010367 
DE91010374 
DE91010375 
DE91010378 
DE91010379 
DE91010381 

DE91010383 
DE91010384 
DE91010386 
DE91010392 
DE91010395 
DE91010396 
DE91010425 
DE91010426 
DE91010427 
DE91010428 
DE91010429 
DE91010432 
DE91010433 
DE91010434 
DE91010435 
DE91010440 
DE91010441 

DE91010443 
DE91010444 
DE91010449 
DE91010455 
DE91010461 

DE91010463 
DE91010466 
DE91010470 
DE91010471 

DE91010472 
DE91010477 
DE91010478 
DE91010483 
DE91010486 
DE91010498 
DE91010499 
DE91010500 
DE91010501 
DE91010503 
DE91010504 
DE91010505 
DE91010506 
DE91010507 


Report No. 


ANL/CP-71464 
ANL/CP-70913 
DOE/BC/14250-7 
GR-91/0022 
PPPL-2739 
LA-12065-MS 
BNL-52281 
LA~12048-MS 
BNL-52126 
PNL-7502 
DOE/IE-0020P 
DOE/EH-0183 
SAND-90-1702 
SAND-90-0312 
DOE/ER/69017-T-H1 
GEPP-TIS—1185 
DOE/EIA-0383(91) 
ANL/TM-487 
DOE/CE/90001-T2 
BNL-45932 
DOE/PC/90291-T2 
BNL-NUREG—45729 
DOE/ER/14020-2 
DOE/ER/13842-T1 
BNL-45756 
DOE/EW/00003-2 
BNL-45894 
BNL-NUREG-45919 
BNL-43228-Vol.2 
DOE/PC/90751-T8 
DOE/PC/89904-T21 
CONF-910588-1 
CONF-910405-1 
CONF-910426-2 
CONF-9104208-1 
CONF-9106146-1 
CONF-9105161-1 
DOE/ER/1351 1-4 
GULF-GA-A-12150 
GA-A-15554 
GA-A-15261 
GA-A-13929 
RFP-ADD-0004 
CONF-901276- 
ORNL-6649 
ORNL-6658/R1 
ORNL-6658/R2 
ORNL/CON-314 
ORNL/CON-315 
ORNL/TM-11342 
ORNL/TM-10352 
ORNL/TM-1 1682 
ORNL/TM-11819 
UCRL-JC—106472 
UCRL-JC—106023-Rev.1 
UCRL-JC—106677 
UCRL-JC—106475 
UCRL-JC—106474 
UCRL-JC—106473 
SAND-91-0745C 
SAND~-91-0642C 
DOE/CH-10509-01 
ORNL-6663 
DOE/PC/90176-T16 
DOE/PC/90302-T1 
DOE/PC/90176-T1 
DOE/PC/90176-T2 
DOE/PC/90176-T4 
DOE/PC/90176-T5 
DOE/PC/90176-T6 
DOE/PC/90176-T7 
DOE/PC/90176-T8 


Order No. 


DE91010509 
DE91010510 
DE91010511 

DE9i010513 
DE91010514 
DE91010515 
DE91010517 
DE91010519 
DE91010537 
DE91010538 
DE91010539 
DE91010541 

DE91010542 
DE91010544 
DE91010547 
DE91010548 
DE91010549 
DE91010550 
DE91010551 

DE91010552 
DE91010553 
DE91010554 
DE91010558 
DE91010560 
DE91010561 

DE91010562 
DE91010563 
DE91010564 
DE91010566 
DE91010571 

DE91010574 
DE91010576 
DE91010578 
DE91010583 
DE91010586 
DE91010589 
DE91010591 

DE91010592 
DE91010595 
DE91010596 
DE91010597 
DE91010600 
DE91010601 

DE91010602 
DE91010605 
DE91010606 
DE91010607 
DE91010609 
DE91010610 
DE91010611 

DE91010612 
DE91010614 
DE91010616 
DE91010617 
DE91010618 
DE91010619 
DE91010620 
DE91010622 
DE91010625 
DE91010626 
DE91010628 
DE91010634 
DE91010635 
DE91010637 
DE91010638 
DE91010640 
DE91010646 
DE91010648 
DE91010649 
DE91010650 
DE91010655 
DE91010658 


Report No. 


DOE/PC/90176-T10 
DOE/PC/90176-T11 
DOE/PC/90176-T12 
DOE/PC/90176-T14 
DOE/PC/90176-T15 
DOE/PC/89782-T1 
DOE/PC/89659-T3 
DOE/PC/90047-T1 
DOE/PC/89768-T2 
DOE/PC/79923-T5 
DOE/PC/89902-T4 
DOE/PC/88951-T2 
DOE/PC/90036-T2 
DOE/PC/89760—T3 
DOE/PC/79903-T7 
DOE/PC/90751-T10 
DOE/PC/90751-T9 
LA—11889-MS-Vol.3 
DOE/PC/89763-T4 
DOE/PC/8895 1-7 
DOE/PC/88885—T3 
DOE/PC/89762-T5 
DOE/PC/89762-T4 
DOE/PC/89762-T6 
DOE/PC/89774-5 
DOE/PC/89879-T3 
DOE/PC/89879-T2 
ORNL/FTR-3877 
1S-T—1546 
ANL/CP-—72527 
ANL/CP-71568 
SAND-91-0351C 
SAND-91-0469C 
SAND-90-3045C 
DOE/NV/10630—16 
ANL/CP-71426 
ANL/CP-—72743 
ANL/CP-72642 
ANL/CP-—70575 
ANL/CP-—70570 
ANL/CP-71 156 
ANL/CP-72632 
NWPO-SE-027-90 
NWPO-SE-030-90 
NWPO-SE-033-90 
NWPO-SE-028-90 
NWPO-SE-029-90 
CONF-910402—11 
DOE/ER/45364—2 
NWPO-SE-032-90 
NWPO-TR-012-89 
SAND-90-2892 
DOE/ER/53233-2 
DOE/EV/10220-T2 
DOE/ER/13543-5 
DOE/CE-0302T 
DOE/ER/13811-4 
DOE/ER/13296-7 
DOE/ER/13570-5 
ANL/CP-—71884 
ANL/CP-70819 
DOE/EA-0481 
DOE/EIS-0026-FS/SA1 
DOE/EA-0496-Vol.2 
DOE/EA-0496-Vol.3 
DOE/ER/45209-5 
PNL-7662 
DOE/WIPP-90-002-Rev.2 
DOE/ID/12608-3-Vol.2 
NWPO-SE-034-90 
DOE/ER/20012-1 
Y/DW-983 





Order No. 


DE91010659 
DE91010660 
DE91010669 
DE91010676 
DE91010681 

DE91010682 
DE91010683 
DE91010685 
DE91010687 
DE91010689 
DE91010690 
DE91010693 
DE91010695 
DE91010698 
DE91010699 
DE91010701 

DE91010704 
DE91010713 
DE91010714 
DE91010715 
DE91010717 
DE91010718 
DE91010720 
DE91010721 

DE91010723 
DE91010724 
DE91010726 
DE91010727 
DE91010728 
DE91010731 

DE91010735 
DE91010741 

DE91010742 
DE91010744 
DE91010748 
DE91010750 
DE91010751 

DE91010752 
DE91010753 
DE91010755 
DE91010759 
DE91010760 
DE91010761 

DE91010762 
DE91010763 
DE91010764 
DE91010765 
DE91010766 
DE91010768 
DES1010771 

DE91010773 
DE91010774 
DE91010775 
DE91010776 
DE91010777 
DE91010778 
DE91010780 
DE91010781 

DE91010783 
DE91010784 
DE91010785 
DE91010787 
DE91010791 

DE91010792 
DE91010794 
DE91010795 
DE91010798 
DE91010801 
DE91010802 
DE91010807 
DE91010809 
DE91010811 


Report No. 


Y/TS-720 
DOE/EIA-0130(91/03) 
DOE/ID/12608-T7 
UCRL-ID-106981 
SAND-90-3232 
ANL/EAIS/TM-35 
ORNL/TM-1 1753 
PNL-7600-Pt.4 
DOE/NE-0100T 
SAND-90-1701 
UCRL-52000-91-1 
DOE/ID/12608-T9 
KAPL-4722 
DOE/ID/12608-T8 
SAND-90-1032 
ANL/CP-72104 
DOE/ER/13522-4 
DOE/ID/12608-T11 
DOE/ID/12608-T 12 
DOE/ID/12608-T 13 
PNL-SA-19337-Vol.1 
PNL-SA-19337-Vol.2 
SAND-90-0252 
SAND-90-1460 
ORNL/TM-1 1808 
ORNUTM-1 1734 
DOE/ER/13903-2 
ANL/CP-72194 
DOE/ER/13583-5 
EGG—10617-2087 
DOE/NV/10425-T4 
DOE/ER/13711-4 
DOE/ER/13950-3 
DOE/ER/40219-5 
DOE/ER/60848-2 
ANL-90/27 
ORNL/TM-1 1740 
ORNL/TM-1 1802 
PNL-SA-18916 
PNL-SA-17320 
ANL/CP-72262 
ANL/CP-70863 
ANL/CP-72646 
EGG—10617-2073 
EGG—10617-2074 
EGG—10617-2088 
EGG—10617-2075 
EGG-10617-1115 
EGG-10617-4113 
EGG—10617-5080 
CONF-9106131-4-Pt.2 
CONF-910602-26 
CONF-910602-25 
CONF-9106168—1 
CONF-9010138-3 
CONF-91031 14-3 
BNL-44219 
CONF-9104163-6 
ORNL/CON-316 
CONF-910603—11 
ORNURSIC-53 
CONF-9104214—1 
ANL/CP-70911 
ANL/CP-71207 
ANL/CP--71299 
ANL/CP-72220 
ANL/CP-72270 
CONF-910535-3 
CONF-9104163-5 
CONF-910609-6 
CONF-9106131-3-Pt.1 
CONF-9106168-2 


Order No. 


DE91010813 
DE91010816 
DE91010817 
DE91010820 
DE91010821 

DE91010822 
DE91010823 
DE91010824 
DE91010827 
DE91010829 
DE91010835 
DE91010836 
DE91010837 
DE391010838 
DE91010839 
DE91010840 
DE91010850 
DE91010852 
DE91010854 
DE91010855 
DE91010856 
DE91010857 
DE91010859 
DE91010860 
DE91010861 

DE91010863 
DE91010865 
DE91010867 
DE91010870 
DE91010871 

DE91010873 
DE91010874 
DE91010875 
DE91010881 

DE91010882 
DE91010883 
DE91010884 
DE91010885 
DE91010894 
DE91010895 
DE91010896 
DE91010902 
DE91010903 
DES91010904 
DE91010905 
DE91010906 
DE91010908 
DE91010910 
DE91010911 

DE91010913 
DE91010914 
DE91010917 
DE91010918 
DE91010919 
DE91010921 

DE91010922 
DE91010923 
DE91010926 
DE91010927 
DE91010928 
DE91010929 
DE91010931 

DE91010932 
DE91010933 
DE91010935 
DE91010936 
DE91010937 
DE91010939 
DE91010940 
DE91010947 
DE91010948 
DE91010951 


Report No. 


ANL/CP-—72295 
ANL/CP-72657 
ANL/CP-72355 
ANL/CP-—72593 
ANL/CP-72679 
ANL/CP-—72696 
EGG—10617-2079 
EGG—10617-5069 
ANL/MCS-TM—146 
DOE/RL-91-08 
WHC-SA-1016 
WHC-SA—1035 
PNL-SA-17431 
PNL-SA-18654 
EGG—10617-1113 
SAND-90-8003 
DOE/ER/45247-4 
SAND-90-2167C 
SAND-91-0859C 
SAND-90-2789C 
SAND-91-0063C 
SAND-90-2991C 
SAND-90-2474C 
SAND-91-0796C 
SAND-91-0641C 
SAND-91-0270C 
SAND-91-0873C 
SAND-90-0791C 
SAND-90-2368C 
SAND-91-0709C 
SAND-91-0202C 
SAND-91-0884C 
SAND-91-0885C 
DPST-73-206 
DP-519 
RFP-4475 
EMO—1029 
ORNL/FTR-3885 
DOE/ER/30152-T1 
BNL-46003 
BNL-46004 
DOE/ER-0491P 
CONF-91051 26— 
ANL/EAIS/TM-—45 
DOE/RL-90-44 


RTR-2291 -87-4-Del. Ver. 


UCRL-ID—105028 
UCRL-ID-105961 
LBL-PUB-5303 
FNAL-TM—1730 
DOE/ER/13455—4 
DOE/PC/79926-12 
WSRC-TR-90-205 
DPSP-86-1164 
DOE/ER/13152-T4 
DOE/ER/60675-T2 
SAND-91-0632C 
IS-T-1526 
ORNL/FTR-3882 


DOE/MC/24267-2989 


ORNL/PPA-90/3 


DOE/FE-—0215P-1-issue2 


DOE/ER/53233-—1 
DOE/ER/60570-3 
DOE/ER/13473-T2 
DOE/ER/13512-T1 
DOE/NE/37967-T3 
DOE/ER/60656-4 
DOE/CE/26579-T2 
LA-12076-MS 
LA-SUB—90-1 
CONF-9010166— 


Order No. 


DE91010968 
DE91010969 
DE91010971 
DE91010972 
DE91010973 
DE91010974 
DE91010975 
DE91010977 
DE91010978 
DE91010979 
DE91010982 
DE91010983 
DE91010984 
DE91010985 
DE91010995 
DE91010997 
DE91011005 
DE91011006 
DE91011008 
DE91011010 
DE91011011 
DE91011012 
DE91011013 
DE91011014 
DE91011015 
DE91011020 
DE91011022 
DE91011023 
DE91011024 
DE91011025 
DE91011026 
DE91011028 
DE91011029 
DE91011030 
DE91011031 
DE91011033 
DE91011038 
DE91011042 
DE91011043 
DE91011045 
DE91011046 
DE91011047 
DE91011048 
DE91011049 
DE91011050 
DE91011051 
DE91011052 
DE91011053 
DE91011054 
DE91011055 
DE91011056 
DE91011057 
DE91011058 
DE91011059 
DE91011060 
DE91011061 
DE91011062 
DE91011063 
DE91011064 
DE91011065 
DE91011069 
DE91011070 
DE91011071 
DE91011073 
DE91011074 
DE91011075 
DE91011076 
DE91011080 


DE91011081 


DE91011083 


DE91011083 


Report No. 


ANL-91/8 
UW-CPTC-91-1 
BNL-NUREG—45708 
BNL—44446 
BNL-NUREG-45757 
BNL-45987 
LA-SUB-91-1 
BNL-NUREG-45702 
BNL-46031 
BNL-46023 
BNL-NUREG—45688 
PNL-7219 
PNL-7687 
PNL-6450-41-HEDR 
ANL/OTM-90/1 
CONF-9104223—1 
DOE/ER/14037-3 
RFP-4311 
UCRL-LR-—105088 
UW-CPTC-91-2 
CONF-8909205—2 
NWPO-TN—004-90 
NWPO-TN—005-90 
NWPO-TN-003-90 
NWPO-TN-—008-90 
DOE/ER/61009-1 
DOE/ER/61033-1 
DOE/NE/37962—1 
DOE/SF/18852-T1 
DOE/ER/53284-T1 
DOE/SF/16733-T1 
BNL-45930 
DOE/ER/13912-3 
DOE/ER/60376-5 
DOE/ER/13901-3 
DOE/BC/14425—4 
DOE/ER/60872-2 
DOE/ER/14079-5 
DOE/ER/45247-2 
PNL-7641 
LA-—12057-MS 
LA-11879-MS 
PNL-7671 
PNL-7668 
ANL-91/14-Pt.1 
LA—11861-MS 
WSRC-RP-91-043 
WSRC-RP-90-1 254 
WSRC-RP-90-348-Rev.1 
SAND—90-7114 
WHC-SA-0963 
WHC-SA-0923 
WHC-SA-1062 
WHC-EP-0182-34 
WHC-SA-1 163 
WHC-EP-0347 
WHC-SA-0975 
WHC-SA-0812 
DOE/RL-91-05 
WHC-EP-0182-33 
DOE/ER/25053-5 
DOE/ER/60872-T1 
DOE/ER/53291-2 
PNL-7625 
PNL-7563-HEDR-Rev.1 
PNL-7231-HEDR 
DOE/ER/54110-T2 
WHC-SD-WM-PLN-005- 
Rev.1 
WHC-SD-HWV-TI-017- 
REV.1 
ORNL/FTR-3883 
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DE91011084 


Order No. 


DE91011084 
DE91011085 
DE91011087 
DE91011089 
DE91011093 
DE91011094 
DE91011096 
DE91011099 
DE91011101 

DE91011102 
DE91011103 
DE91011105 
DE91011107 
DE91011109 
DE91011110 
DE91011111 

DE91011112 
DE91011113 
DE91011114 
DE91011115 
DE91011119 
DE91011120 
DE91011121 

DE91011122 
DE91011123 
DE91011124 

DE91011125 
DE91011126 
DE91011127 
DE91011128 
DE91011129 
DE91011130 

DE91011132 

DE91011134 

DE91011135 

DE91011136 
DE91011137 
DE91011138 
DE91011139 
DE91011140 
DE91011141 

DE91011142 
DE91011146 
DE91011148 
DE91011151 

DE91011153 

DE91011154 
DE91011156 
DE91011158 
DE91011159 
DE91011160 
DE91011161 

DE91011162 
DE91011163 
DE91011164 
DE91011165 
DE91011166 
DE91011167 
DE91011169 
DE91011170 
DE91011171 

DE91011172 
DE91011173 
DE91011174 
DE91011175 
DE91011176 
DE91011177 
DE91011178 
DE91011179 
DE91011180 
DE91011181 
DE91011182 


Report No. 


ORNL-TM-11794 
CONF-910771-2 
CONF-910426-5 
CONF-9104224—1 
CONF-910602-30 
CONF-910505—4 
CONF-910505-24 
CONF-910731-1 
LA-11938-MS 
DOE/EIA-0527(91) 
PPPL-2741 
PPPL-2745 
WVDP-91AR 
ANL/PP-66684 
ANL/PP-65541 
ANL/PP-66994 
ANL/PP-66473 
ANL/PP-67439 
ANL/PP-66801 
GA-A-20418 
ANL/CP-72125 
ANL/CP-72496 
ANL/CP-70597 
ANL/PP-66846 
ANL/PP-66546 
ANL/PP-65479 
ANL/PP-66981 
ANL/CP-70073 
DOE/NE-34046-1 
ANL/PP-67611 
BNL-44237 
BNL-44235 
BNL-44234 
BNL-46059 
GA-A-20440 
GA-A-20472 
GA-A-20481 
GA-A-20480 
GA-A-20478 
GA-A-20477 
GA-A-20465 
IS-T-1530 
Y/A~198 
DOE/ER/60293-5 
DOE/EM/48063—1 
DOE/ID/12735-T 14 
UCRL-JC—103940 
ANL/CP-70796 
ANL/CP-72432 
ANUCP-72358 
ANL/CP-72383 
ANL/CP-72404 
ANL/CP-72403 
ANL/CP-72402 
ANL/CP-72667 
ANL/CP-72682 
ANL/CP-72644 
ANL/CP-70988 
ANL/CP-72846 
ANL/CP-72354 
ANL/CP-71308 
ANL/CP-72796 
ANL-HEP-CP-91-11 
ANUCP-71374 
ANL/CP-72305 
ANL/CP-69400 
ANL/CP-72118 
ANL/CP-72735 
ANL/CP-71092 
ANL/CP-71113 
ANL/CP-72702 
UCRL-JC—105910 
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Order No. 


DE91011183 
DE91011184 
DE91011185 
DE91011186 
DE91011187 
DE91011188 
DE91011190 
DE91011191 

DE91011192 
DE91011195 
DE91011196 
DE91011197 
DE91011198 
DE91011199 
DE91011200 
DE91011201 

DE91011202 
DE91011203 
DE91011204 
DE91011205 
DE91011206 
DE91011207 
DE91011209 
DE91011210 
DE91011214 

DE91011218 
DE91011219 
DE91011222 

DE91011224 

DE91011225 

DE91011226 
DE91011227 
DE91011228 
DE91011229 
DE91011230 
DE91011231 

DE91011232 
DE91011233 
DE91011234 
DE91011235 
DE91011236 
DE91011238 
DE91011239 
DE91011240 
DE91011241 

DE91011242 
DE91011243 
DE91011244 
DE91011245 
DE91011248 
DE91011249 
DE91011250 
DE91011251 

DE91011252 
DE91011253 
DE91011254 
DE91011255 
DE91011256 
DE91011257 
DE91011258 
DE91011259 
DE91011260 
DE91011261 

DE91011262 
DE91011263 
DE91011264 
DE91011265 
DE91011266 
DE91011267 
DE91011269 
DE91011270 
DE91011271 


Report No. 


UCRL-JC—103939 
UCRL-JC—104408-Rev.1 
UCRL-JC—105620 
UCRL-JC—106282 
UCRL-JC—106784 
UCRL-JC—106507 
UCRL-JC—105869 
UCRL-JC—107035 
UCRL-JC—105703 
UCRL-JC—106880 
LA-12075-MS 
ORNL/FTR-3884 
DOE/NV/10845-T1 
CONF-8908276—Summ. 
UCRL-JC—106962 
UCRL-JC—105070 
UCRL-JC—106065 
UCRL-JC—105828 
UCRL-JC—105831 
UCRL-JC—103818-Rev.1 
UCRL-JC—106492 
UCRL-JC—106493 
UCRL-JC—104984 
LA-—11801 
PPPL-CFP-—2270 
DOE/ER/60495-T 1 
DOE/ID/12622—1 
SAND-90-2689C 
SAND~91-0160C 
SAND-91-0562C 
DOE/WIPP-—91 -005-Vol.3 
DOE/WIPP—91 -005-Vol.1 
DOE/WIPP-—91 -005-Vol.2 
DOE/WIPP-—91 -005-Vol.5 
DOE/WIPP-91 -005-Vol.4 
SAND-90-2515C 
SAND-90-2994C 
SAND-90-0973C 
SAND-90-2739C 
SAND-91-0841C 
PNL-SA-17773 
PNL-SA—18786 
PNL-SA-—17245 
PNL-SA—17742 
PNL-SA-—17769 
PNL-SA-17600 
PNL-SA-18551 
PNL-SA—17845 
PNL-SA—16659 
SLAC-378 
FNAL-TM-—1720 
PPPL-2744 
PPPL-2747 
LA-12077-MS 
UCRL-ID—106990 
ORNL/TM—1 1727 
ORNL/TM—-1 1814 
SAND-90-2433 
PNL-7677 

PNL-7667 

PNL-7669 

PNL-7682 
ANL/EAIS/TM—47 
MLM-—3687 
SAND-90-2926 
SAND-—91-0044 
SAND-91-0141 
SAND-90-0574 
SAND-90-2103 
SAND-88-7123 
SAND-88-0265 
ORNL/FTR-3889 


Order No. 


DE91011272 
DE91011280 
DE91011284 
DE91011298 
DE91011299 
DE91011301 

DE91011302 
DE91011303 
DE91011308 
DE91011310 
DE91011316 
DE91011322 
DE91011326 
DE91011327 
DE91011328 
DE91011329 
DE91011330 
DE91011331 

DE91011332 
DE91011333 
DE91011334 
DE91011335 
DE91011336 
DE91011337 
DE91011338 
DE91011342 
DE91011343 
DE91011345 
DE91011346 
DE91011347 
DE91011348 
DE91011358 
DE91011363 
DE91011364 

DE91011367 
DE91011370 
DE91011371 

DE91011372 
DE91011374 
DE91011375 
DE91011381 

DE91011382 
DE91011383 
DE91011384 
DE91011385 
DE91011387 
DE91011389 
DE91011390 
DE91011391 

DE91011392 
DE91011395 
DE91011397 
DE91011401 

DE91011402 
DE91011404 
DE91011406 
DE91011407 
DE91011408 
DE91011409 
DE91011411 

DE91011412 
DE91011413 
DE91011414 
DE91011415 
DE91011416 
DE91011417 
DE91011418 
DE91011419 
DE91011420 
DE91011421 
DE91011422 
DE91011423 


Report No. 


ORNL/FTR-3887 
DOE/PC/79910-6 
DOE/PC/79910-10 
DOE/PC/88920-T9 
DOE/PC/89904-T22 
DOE/PC/89878-T3 
DOE/PC/89762-T7 
ALS/TR-91-002 
DOE/PC/89773-3 
DOE/PC/88915-T10 
PNL-7660 
SAND-90-3085C 
SAND-89-1866C 
EMO-1032 
PNL-SA-17300 
PNL-SA-17692 
PNL-SA-17749 
PNL-SA-18107 
PNL-SA-19072 
DOE/EIA-0520(91/04) 
PNL-SA-18146 
PNL-SA-17029 
PNL-SA-17823 
PNL-SA-17746 
PNL-SA-18839 
ORNL-tr-90/20 
BNL-52264 
LA-12022-PR 
LA-11904-MS 
LA-12062-MS 
ANL/FPP/TM-254 
CONF-910326-3 
CONF-910503—4 
CONF-9106178~1 
CONF-901228-2 
CONF-9104106-4-Dratft 
CONF-910406-3 
CONF-910406-2 
CONF-9105144—1 
CONF-9106158—1-Extd. Abst. 
LA-UR-91-1275 
LA-UR-91-1267 
LA-UR-91-1257 
LA-UR-91-1251 
LA-UR-91-1246 
LA-UR-91-1240 
LA-UR-91-1204 
LA-UR-91-1196 
LA-UR-91-1173 
LA-UR-91-1172 
LA-UR-91-1139 
LA-UR-91-1131 
DOE/EIA-0035(91/04) 
DOE/EIA-0125(90/4Q) 
LA-UR-91-1287 
LA-UR-91-1279 
LA-UR-91-1429 
LA-UR-91-1426 
LA-UR-91-1425 
LA-UR-91-1415 
LA-UR-91-1413 
LA-UR-91-1409 
LA-UR-91-1396 
LA-UR-91-1383 
LA-UR-91-1381 
LA-UR-91-1373 
LA-UR-91-1372 
LA-UR-91-1358 
LA-UR-91-1355 
LA-UR-91-1339 
LA-UR-91-1338 
LA-UR-91-1337 





Order No. 


DE91011424 
DE91011426 
DE91011427 
DE91011429 
DE91011430 
DE91011431 

DE91011433 
DE91011434 
DE91011435 
DE91011437 
DE91011438 
DE91011440 
DE91011444 
DE91011445 
DE91011446 
DE91011448 
DE91011449 
DE91011451 

DE91011452 
DE91011453 
DE91011455 
DE91011456 
DE91011458 
DE91011459 
DE91011460 
DE91011462 
DE91011463 
DE91011464 
DE91011465 
DE91011468 
DE91011471 

DE91011472 
DE91011473 
DE91011474 
DE91011475 
DE91011476 
DE91011477 
DE91011479 
DE91011483 
DE91011484 
DE91011485 
DE91011486 
DE91011489 
DE91011490 
DE91011491 

DE91011494 
DE91011495 
DE91011497 
DE91011498 
DE91011499 
DE91011504 
DE91011505 
DE91011506 
DE91011508 
DE91011509 
DE91011510 
DE91011512 
DE91011513 
DE91011514 
DE91011515 
DE91011516 
DE91011517 
DE91011518 
DE91011519 
DE91011520 
DE91011521 
DE91011522 
DE91011523 
DE91011524 
DE91011525 
DE91011530 
DE91011532 


Report No. 


ANL/EAIS/TM—42 
DOE/ER/53212-157 
DOE/ER/53198—161 
K/HWP-—1 
DOE/ER/25048-3 
HW-34352 
HW-39501 
LA-UR-91-1335 
LA-UR-91-1330 
LA-UR-91-1320 
LA-UR-91-1313 
LA-UR-91-1295 
UCRL-CR-—107060-Pt.1 
UCRL-CR-—1 05952 
UCRL-CR-105983 
UCRL-CR-106986 
UCRL-CR-106861 
DOE/WIPP-—90-035C 
DOE/WIPP-90-033C 
DOE/WIPP-90-024C 
DOE/WIPP-—90-034C 
DOE/WIPP-90-029C 
DOE/WIPP-90-022C 
DOE/WIPP-90-037C 
DOE/WIPP-90-031C 
DOE/WIPP-90-057C 
DOE/WIPP-—90-054C 
DOE/WIPP-90-059-C 
DOE/WIPP-90-053C 
DOE/WIPP-90-044C 
CONF-900210-68 
CONF-900210-67 
CONF-900210—66 
CONF-90021 0-64 
CONF-900608—54 
CONF-900977—10 
CONF-900977—11 
CONF-90061 78-4 
CONF-900210-—70 
CONF-900210-61 
CONF-900210-62 
CONF-900210-63 
DOE/ER/13978-3 
PATENTS-US—A7390810 
DOE/CE/26591-T1 
SAND-$91 -0583C 
SAND-90-2602 
SAND-91-0878C 
LA-12033-MS 
SAND-90-2331C 
SAND-$91 -0852C 
UCRL-LR-—106736 
UCRL-LR-106874 
UCRL-ID—103422 
UCRL-ID—106533 
UCRL-ID—106646 
UCRL-ID—106838 
UCRL-ID—106855 
UCRL-ID—106870 
DOE/ER-0489P 
ORNLUCDIAC-34/R1 
ORNL/TM—1 1784 
ANL/ESD/TM-14 
BNL-52279 
UCRL-JC—104737 
UCRL-JC—104783-Rev.1 
DOE/ET/53088-474 
UCRL-JC—105066 
UCRL-JC—104439 
UCRL-JC—106836 
UCRL-JC—106785 
UCRL-JC—105183-Rev.1 


Order No. 


DE91011533 
DE91011534 
DE91011536 
DE91011538 
DE91011540 
DE91011542 
DE91011543 
DE91011548 
DE91011549 
DE91011554 
DE91011555 
DE91011561 

DE91011564 
DE91011568 
DE91011569 
DE91011570 
DE91011575 
DE91011576 
DE91011578 
DE91011580 
DE91011581 

DE91011584 
DE91011585 
DE91011586 
DE91011588 
DE91011590 
DE91011593 
DE91011594 
DE91011595 
DE91011597 
DE91011598 
DE91011599 
DE91011603 
DE91011604 
DE91011605 
DE91011606 
DE91011607 
DE91011608 
DE91011610 
DE91011611 

DE91011612 
DE91011619 
DE91011620 
DE91011621 

DE91011623 
DE91011624 
DE91011625 
DE91011626 
DE91011628 
DE91011630 
DE91011632 
DE91011633 
DE91011637 
DE91011638 
DE91011639 
DE91011641 

DE91011643 
DE91011644 
DE91011650 
DE91011653 
DE91011655 
DE91011658 
DE91011660 
DE91011662 
DE91011676 
DE91011678 
DE91011681 

DE91011682 
DE91011683 
DE91011687 
DE91011698 
DE91011699 


Report No. 


UCRL-JC—105252 
UCRL-JC—105251 
UCRL-JC—106966 
UCRL-JC—107011 
UCRL-JC—105560 
Y/Sub-91-TJ997C/5 
UCRL-JC—106597 
PATENTS-US—A7472924 
PATENTS-US—A7398585 
PATENTS-US—A7471342 
PATENTS-US—A7471341 
PATENTS-US—A7465842 
PATENTS-US—A7462251 
PATENTS-US—A7461597 
PATENTS-US—A7461596 
PATENTS-US—A7461591 
PATENTS-US—A7478376 
PATENTS-US—A7478375 
PATENTS-US—A7478371 
PATENTS-US—A7478328 
PATENTS-US—A7478327 
PATENTS-US—A7476186 
PATENTS-US—A7476184 
PATENTS-US—A7474906 
PATENTS-US—A7473794 
PATENTS-US—A7473792 
PATENTS-US—A7406005 
PATENTS-US—A7406004 
PATENTS-US—A7406003 
PATENTS-US—A7400851 
PATENTS-US—A7400626 
PATENTS-US—A7400621 
PATENTS-US—A7388880 
PATENTS-US—A7388870 
PATENTS-US—A7387913 
PATENTS-US—A7421043 
PATENTS-US—A7418613 
PATENTS-US—A7418069 
PATENTS-US—A7417146 
PATENTS-US—A7417110 
PATENTS-US—A7414359 
PATENTS-US—A7406017 
PATENTS-US—A7398578 
PATENTS-US—A7398577 
PATENTS-US—A7398575 
PATENTS-US—A7397617 
PATENTS-US—A7395124 
PATENTS-US—A7394993 
PATENTS-US—A7390853 
PATENTS-US—A7406010 
PATENTS-US—A7502589 
PATENTS-US—A7501210 
PATENTS-US—A7499602 
PATENTS-US—A7499120 
PATENTS-US—A7496712 
PATENTS-US—A7494286 
PATENTS-US—A7490896 
PATENTS-US—A7423174 
PATENTS-US—A7449181 
PATENTS-US—A7448475 
PATENTS-US—A7447475 
PATENTS-US—A7446345 
PATENTS-US—A744 1582 
PATENTS-US—A744 1025 
PATENTS-US—A7428681 
PATENTS-US—A7428540 
PATENTS-US—A7490895 
PATENTS-US—A7490892 
PATENTS-US-A7490229 
PATENTS-US—A7486660 
PATENTS-US—A7460464 
PATENTS-US—A7457462 


Order No. 


DE91011700 
DE91011703 
DE91011704 
DE91011705 
DE91011708 
DE91011710 
DE91011711 

DE91011712 
DE91011714 
DE91011716 
DE91011717 
DE91011719 
DE91011720 
DE91011721 

DE91011722 
DE91011723 
DE91011724 
DE91011728 
DE91011729 
DE91011731 

DE91011732 
DE91011734 
DE91011735 
DE91011737 
DE91011740 
DE91011741 

DE91011742 
DE91011746 
DE91011747 
DE91011749 
DE91011751 

DE91011752 
DE91011753 
DE91011754 
DE91011756 
DE91011758 
DE91011759 
DE91011760 
DE91011761 

DE91011762 
DE91011763 
DE91011764 
DE91011768 
DE91011771 

DE91011772 
DE91011773 
DE91011774 
DE91011775 
DE91011776 
DE91011778 
DE91011792 
DE91011795 
DE91011796 
DE91011797 
DE91011798 
DE91011799 
DE91011817 
DE91011823 
DE91011824 
DE91011826 
DE91011829 
DE91011831 

DE91011832 
DE91011837 
DE91011839 
DES91011841 

DE91011842 
DE91011844 
DE91011846 
DE91011848 
DE91011849 
DE91011850 


DE91011850 


Report No. 


ANL/ESD/TM-13 
PATENTS-US—A7454607 
PATENTS-US—A7420488 
PATENTS-US—A7420433 
DOE/EIA-0202(91/2Q) 
BNL-46067 
BNL-46056 
BNL-45996 
BNL-34518-Ed.7 
BNL-46022 
BNL-45417 
BNL-46013 
BNL-46014 
BNL-46008 
BNL-46005 
BNL-44548 
BNL-45892 
BNL-45884 
BNL-46036 
BNL-46046 
BNL-46050 
LA-—12066-MS 
SAND-91 -0988C 
SAND-91 -0422C 
GA-A-20466 
GA-A-20448 
GA-A-20479 
ANL/CP-72859 
ANL/CP-72791 
ANL/CP-72075 
SLAC-PUB-5527 
SLAC-PUB-5520 
SLAC-PUB-5507 
SLAC-PUB-5504 
SLAC-PUB-5429 
SLAC-PUB-541 1 
SLAC-PUB-5346 
SLAC-PUB-5310 
SLAC-PUB-5122-Rev. 
DOE/ER/53198—170 
SLAC-366 
UCRL-LR-103225 
SAND—90-0584 
PNL-7483 
SAND-91 -0942 
DOE/ER-0494T 
DOE/ER-0495T 
UCRL-ID—106868 
UCRL-ID—106550 
ORNL/TM-—1 1837 
PNL-7254-HEDR 
ORNL/CSD/FTR-3888 
DOE/NV/10845-5 
PNL-SA-17362 
PNL-SA-18782 
PNL-SA-17751 
PNL-SA-17572 
FNAL-TM-1718 
LBL-30590 
LBL-—29546 
LBL—30096 
LBL-30381 
DOE/ET/53088-—483 
ANL/CP-73123 
ANL/CP-73029 
ANL/CP-72304 
ANL/CP-72611 
ANL/CP-72401 
ANL/CP-72882 
ANL/CP-72161 
ANL/CP-71255 
ANL/CP-—70076 
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DE91011852 


Order No. 


DE91011852 
DE91011853 
DE91011854 
DE91011855 
DE91011856 
DE91011857 
DE91011858 
DE91011859 
DE91011860 
DE91011861 

DE91011862 
DE91011863 
DE91011864 
DE91011865 
DE91011866 
DE91011867 
DE91011868 
DE91011869 
DE91011870 
DE91011877 
DE91011878 
DE91011879 
DE91011880 
DE91011881 

DE91011884 
DE91011889 
DE91011890 
DE91011891 

DE91011892 
DE91011893 
DE91011894 
DE91011895 
DE91011896 
DE91011897 
DE91011898 
DE91011899 
DE91011900 
DE91011901 

DE91011902 
DE91011903 
DE91011905 
DE91011907 
DE91011908 
DE91011910 
DE91011911 

DE91011916 
DE91011921 

DE91011922 
DE91011926 
DE91011931 

DE91011932 
DE91011933 
DE91011936 
DE91011937 
DE91011938 
DE91011939 
DE91011944 
DE91011947 
DE91011950 
DE91011951 

DE91011959 
DE91011961 
DE91011962 
DE91011964 
DE91011965 
DE91011966 
DE91011967 
DE91011968 
DE91011969 
DE91011972 
DE91011974 
DE91011975 


Report No. 


ANL/CP-—72669 
ANL/CP-—73122 
ANL/CP-73121 
ANL/CP—73093 
ANL/CP-—73092 
ANL/CP-—73091 
ANL/CP-—73090 
ANL/CP-—73089 
ANL/CP-—73087 
ANL/CP—73088 
ANL/CP—72964 
LBL-30221 
LBL-30277 
LBL-—29518 
LBL—-29996 
LBL-30136 
LBL-30487 
LBL-30119 
ALS/TR-90-013 
LBL-30161 
LBL-30064 
LBL-30541 
LBL-29471 
LBL-30455 
LBL-30500 
LBL-30294 
LBL-—29222 
LBL-27200 
LBL-29702 
LBL-29064 
LBL-28991 
LBL-30352 
LBL-30402 
LBL-29395 
LBL-30437 
LBL-29313 
LBL-29428 
Y/DZ-741 
IS-M-666 
1S-M-665 
1S-M-663 
PNL-7600-Pt.2 


-PNL-7684 


LBL-29270 
LBL-28891 
LBL-—29522 
UCRL-CR-—106563 
UCRL-JC—105058 
UCRL-JC—104082 
UCRL-JC—106828 
UCRL-JC—105610 
UCRL-JC—104555 
CONF-910435-77 
CONF-910435-76 
CONF-910435-75 
CONF-910435-—74 
PNL-6415-Rev.3 
SAND-90-2974C 
SAND-91-0423C 
LA-11513-MS 
UCRL-JC—106328 
UCRL-MA—103421 (Rev. 1) 
UCRL-JC—106935 
UCRL-JC—105594 
UCRL-JC—106805 
CONF-9106146—4 
UCRL-JC—106652 
UCRL-JC—105595 
UCRL-JC—105734 
BNL-46045 
FNAL/C—91/86 
FNAL/C—91/89 


Order No. 


DE91011976 
DE91011977 
DE91011978 
DE91011980 
DE91011989 
DE91011990 
DE91011991 

DE91011992 
DE91011993 
DE91011994 
DE91011995 
DE91011996 
DE91011997 
DE91011998 
DE91011999 
DE91012000 
DE91012001 

DE91012002 
DE91012003 
DE91012004 
DE91012005 
DE91012007 
DE91012009 
DE91012013 
DE91012014 
DE91012022 
DE91012023 
DE91012024 

DE91012025 
DE91012026 
DE91012028 
DE91012029 
DE91012031 

DE91012032 
DE91012038 
DE91012042 
DE91012045 
DE91012048 
DE91012049 
DE91012051 

DE91012057 
DE91012062 
DE91012067 
DE91012069 
DE91012070 
DE91012071 

DE91012073 
DE91012074 
DE91012075 
DE91012079 
DE91012080 
DE91012082 
DE91012089 
DE91012101 

DES1012103 
DE91012104 
DE91012105 
DE91012106 
DE91012107 
DE91012108 
DE91012111 

DE91012112 
DE91012114 
DE91012115 
DE91012116 
DE91012134 
DE91012135 
DE91012136 
DE91012139 
DE91012158 
DE91012159 
DE91012161 


Report No. 


FNAL/C-91/91 
FNAL/C—91/45 
FNAL/C—91/87 
FNAL/C—91/84 
ANL/CP-73066 
ANL/CP-—73038 
ANL/CP-73040 
ANL/CP-73039 
ANL/CP-73041 
ANL/CP-73042 
ANL/CP-73045 
ANL/CP—73044 
ANL/CP-73052 
ANL/CP-73051 
ANL/CP—73050 
ANL/CP-73049 
ANL/CP-73048 
ANL/CP-73046 
ANL/CP-73047 
ANL/CP-—73043 
ANL/CP-72681 
SAND-—91-0933C 
SAND-91-1048C 
SAND-90-3051C 
SAND-—90-3144C 
IS-T-1543 
1S-T-1522 
IS-T-1513 
1IS-T-1529 
FNAL-TM-1732 
UCRL-21215-Rev.2 
PNL-7683 
UCRL-JC—103739 
UCRL-JC—106882 
UCRL-JC—107068 
DOE/ER/40105—155 
Y/SUB-91/T J997C/8 
FNAL/C-91/88 
FNAL/C—91/83 
CONF-9106146-5 
CONF-9104192—4 
CONF-9106146-3 
CONF-910550—1 -Extd.Abst. 
CONF-910430-2 
CONF-9105173—3-Extd.Abst. 
CONF-9105173—2 
BNL-45367 
BNL-46062 
BNL-46065 
UCRL-JC—105738 
UCRL-JC—105107 
UCRL-JC—106926 
UCRL-JC—105102 
DOE/EH-0184 
SAND-90-3193 
SAND-90-2481 
UCRL-LR-107023 
UCRL-LR-106975 
UCRL-ID—107128 
UCRL-ID-107093 
UCRL-ID-107120 
SLAC-PUB-5533 
SLAC-PUB-5479 
SLAC-PUB-5477 
SLAC-PUB-5370 
SAND-85-7101 
ORNL/TM—1 1762 
DOE/OR/21548—-159 
DOE/DP-—0085P 
DOE/ER/60894—2 
DOE/ER/60464—-4 
DOE/ER/13429-6 


Order No. 


DE91012162 
DE91012170 
DE91012172 
DE91012197 
DE91012198 
DE91012199 
DE91012201 

DE91012202 
DE91012214 
DE91012216 
DE91012222 
DE91012279 
DE91012281 

DE91012285 
DE91012300 
DE91012303 

DE91012332 
DE91012355 
DE91012366 
DE91012369 
DE91012372 
DE91012373 
DE91012374 

DE91012375 

DE91012398 
DE91012508 
DE91625465 
DE91625802 
DE91625903 

DE91625929 
DE91625967 
DE91626180 

DE91626267 
DE91626268 
DE91626288 
DE91626289 
DE91626290 
DE91626328 
DE91626549 
DE91626552 
DE91626553 
DE91626554 
DE91626576 
DE91626577 
DE91626580 
DE91626582 
DE91626681 

DE91626682 
DE91626683 
DE91626722 
DE91626723 
DE91626733 
DE91626734 
DE91626735 
DE91626736 
DE91626745 
DE91626746 
DE91626747 
DE91626750 
DE91626757 
DE91626772 
DE91626827 
DE91626909 
DE91626950 
DE91626953 
DE91626976 
DE91627011 
DE91627158 
DE91627163 
DE91627237 
DE91627238 
DE91627239 


Report No. 


DOE/ER/13925-2 
DOE/ER/60621-4 
DOE/ER/25026-T3 
DOE/ID/12578-2-Vol.2 
WHC-SA-1017 
WHC-SA-1 156 
WHC-EP-0407 
WHC-EP-0415 
ORNL/FTR-3898 
CONF-910503-8 ’ 
CONF-910503-9 
DOE/ER/13875-T2 
DOE/ER/13787-T2 
DOE/ER/13960-3 
DOE/ER/03065-T8 
ANL-89/36 
SAND-87-7079 
LBL-29862 
SAND-88-3050 
SAND-90-1240 
SAND-87-7036 
CETHA-IR-CR-91018-Vol.1 
CETHA-IR-CR-91018-Vol.2 
FNAL-TM-1736 
FNAL/C-91/85 
CONF-9106146-7 
ECN-RX-90-050 
ECN-RX-90-058 
ECN-RX-90-085 
ECN-RX-90-021 
ECN-1-90-016 
VTT-SYMP-109-Vol.1 
FIAS-R-209 
|AE-4799-12 
FIAS-R-200 
FIAS-R-207 
FIAS-R-212 
INP-1420/PS(Pt.2) 
INIS-mf-12802 
AEA-FUS-81 
INIS-BR-2392 
INIS-mf-12799 
INIS-mf—-12800 
INIS-mf-12801 
ECN-RX-90-070 
ECN-1+-90-046 
RAL-90-087 
RAL-90-090 
RAL-90-091 
INIS-mf-12808 
RAL-90-095 
FIAS-R-201 
FIAS-R-208 
FIAS-R-211 
FIAS-R-213 
ECN-RX-90-079 
FIAS-R-203 
FIAS-R-204 
ECN-RX-90-080 
INIS-BR-2393 
PNRI-D(IN}-9007 
PNRI-B(NC)-9003 
INIS-mf-12812 
INIS-BR-2390 
SKN-33 
INIS-BR-2391 
IWGFPT-34 
STRIPA-IR-90-03 
FEL-1985-77 
SKN-36 

SKN-39 
STRIPA-IR-90-15 


Cee UU EEE EEE 
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Order No. 


DE91627240 
DE91627241 
DE91627242 
DE91627243 
DE91627244 
DE91627255 
DE91627333 
DE91627338 
DE91627342 
DE91627344 


DE91627351 
DE91627355 
DE91627596 
DE91627644 
DE91627659 
DE91627673 
DE91627696 
DE91627706 
DE91627744 
DE91627746 
DE91627763 
DE91627780 
DE91627782 
DE91627802 
DE91627822 
DE91627875 
DE91627888 
DE91627936 
DE91627938 
DE91627953 
DE91627957 
DE91627965 
DE91627966 
DE91627967 
DE91627968 
DE91627969 
DE91627970 
DE91627971 
DE91627972 
DE91627973 
DE91627974 
DE91627975 
DE91627976 
DE91627977 
DE91627978 
DE91627979 
DE91627980 
DE91627981 
DE91627982 
DE91627983 
DE91627984 
DE91627985 
DE91627989 
DE91627990 
DE91627995 
DE91628004 
DE91628005 
DE91628027 
DE91628028 
DE91628029 
DE91628030 
DE91628032 
DE91628033 
DE91628070 
DE91628071 
DE91628072 
DE91628073 
DE91628108 
DE91628109 
DE91628110 
DE91628111 


Report No. 


STRIPA-TR-90-10 
STRIPA-TR-90-1 1 
STRIPA-TR-90-12 
STRIPA-TR-90-13 
STRIPA-TR-90-14 
INIS-BR-2394 
IPEN-PUB-308 
INIS-GB-346 
FEL—89-C349 


LUNFD6-NFRA—1 025-1-58- 


1990 
INIS-mf—12810 
ARL-TR-091 
INT—198/1 
INIS-mf—12814 
IAEA-TECDOC-581 
IWG-NPPCI90/1 
IAEA-TECDOC-584 


INIS-mf-12809(v.1,2) 
INIS-mf—12811(v.1,2) 


INIS-mf-12813 
INIS-mf—12815 
INIS-mf—12816 
IWGRRPC-88-1 
IWGGCR-22 
IWGFR-73 
LUIP-9001 
INT—197/I 
SKN-41 
INIS-mf-12817 
IAEA-TECDOC—583 
SKN-40 
INIS-XN-317 
INIS-XN-321 
INIS-XN-323 
INIS-XN-319 
INIS-XN-322 
INIS-XN-324 
INIS-XN-325 
IAEA-TECDOC-—585 
INIS-XN-308 
INIS-XN-309 
INIS-XN-313 
INIS-XN-315 
INIS-XN-316 
INIS-XN-326 
INIS-XN-328 
INIS-XN-310 
INIS-XN-311 
INIS-XN-320 
INIS-XN-327 
INIS-XN-329 
INIS-XN-318 
INIS-XN-314 
INIS-XN-312 
SKN-38 
JINR-R-5-89-402 
JINR-R-5-89-403 
JINR-D-4-89-241 
JINR-E-2-89-274 
JINR-E-4-89-312 
JINR-E-5-89-409 
JINR-R-2-89-754 
JINR-R-4-89-590 
IFVE-OTF-89-117 
ITEP—120-88 
JINR-R-2-89-5 
JINR-R-2-89-566 
IFVE-OTF-89-91 
ITEP-€68-89 
JINR-E-2-89-2 
JINR-E-2-89-263 


Order No. 


DE91628112 
DE91628113 
DE91628114 
DE91628158 
DE91628159 
DE91628172 
DE91628179 
DE91628181 
DE91628182 
DE91628215 
DE91628273 
DE91628274 
DE91628275 
DE91628387 
DE91628389 
DE91628421 
DE91628422 
DE91628424 
DE91628425 
DE91628427 
DE91628492 
DE91628493 
DE91628562 
DE91628611 
DE91628619 
DE91628641 
DE91628642 
DE91628644 
DE91628667 
DE91628678 
DE91628679 
DE91628680 
DE91628681 
DE91628683 
DE91628684 
DE91628707 
DE91628708 
DF91628724 
DE91628731 
DE91628732 
DE91628737 
DE91628745 
DE91628746 
DE91628747 
DE91628748 
DE91628749 
DE91628750 
DE91628751 
DE91628780 
DE91628782 
DE91628787 
DE91628789 
DE91628790 
DE91628791 
DE91628792 
DE91628793 
DE91628794 
DE91628795 
DE91628813 
DE91628814 
DE91628831 
DE91628832 
DE91628833 
DE91628834 
DE91628840 
DE91628848 
DE91628849 
DE91628850 
DE91628857 
DE91628858 
DE91628859 
DE91628862 


Report No. 


JINR-E-2-89-415 
JINR-E-2-89-729 
NBI-HE-90-77 
JINR-E-2-89-280 
JINR-E-2-89-30 
KAERI/RR-830/89 
FIAS-R-202 
KAERI/RR-899/90 
KAERI/RR-900/90 
JINR-R—13-89-390 
ITEF—-126-88 
JINR-R—14-89-578 
JINR-R-3-89-705 
JINR-R—14-89-111 
JINR-R-16-89-401 
CNIC—00329 
CNIC—00336 
CNIC—00382 
IAE-4913-6 
LRP-409/90 
JINR-D—15-89-347 
JINR-R-15-89-338 
ITEP—100-89 
JINR-E-2-89-565 
JINR-E-7-89-88 
CNIC—00325 


- CNIC—00327 


CNIC—00368 
JINR-R-6-88-926 
IAE-4905-2 
JINR-D—1 -89-134 
JINR-E-2-89-718 
JINR-E-2-89-859 
JINR-R-2-89-20 
JINR-R-2-89-834 
JINR-R-2-89-737 
NBI-HE-90-81 
IFVE-ONF-89-172 
JINR-R-3-89-663 
JINR-R-3-89-84 
\AE—4877-1 
JINR-E-2-89-542 
JINR-E-4-89-692 
JINR-E-4-89-719 
JINR-E-4-89-804 
JINR-E-4-89-822 
JINR-E-4-89-848 
JINR-R-4-88-919 
JINR-R-2-89-4 
|IAE-4665-2 
JINR-E-2-89-581 
JINR-E-4-89-821 
JINR-E-6-89-413 
JINR-R-2-89-564 
JINR-R-3-88-900 
JINR-R-3-88-901 
JINR-R-4-89-180 
JINR-R-4-89-76 
JINR-R-4-89-509 
JINR-R-6-88-925 
ITEP—128-89 
JINR-R-1-89-282 
JINR-R-15-89-103 
JINR-R-1-89-218 
KAERI/RR-877/89 
JINR-R—-1-88-903 
JINR-R—15-89-157 
JINR-R-6-89-31 
JINR-R-6-89-43 
JINR-E-1-89-481 
JINR-E-6-89-438 
JINR-E-6-89-759 


Order No. 


DE91628863 
DE91628864 
DE91628873 
DE91628880 
DE91628881 
DE91628939 
DE91628954 
DE91629040 
DE91629041 
DE91629315 
DE91629316 
DE91629371 
DE91629372 
DE91629451 
DE91629452 
DE91629474 
DE91629475 
DE91629486 
DE91629487 
DE91629488 
DE91629542 
DE91629543 
DE91629544 
DE91629545 
DE91629650 
DE91629651 
DE91629706 
DE91629755 
DE91629785 
DE91629786 
DE91629810 
DE91629811 
DE91629812 
DE91629866 
DE91629867 
DE91629895 
DE91629898 
DE91629899 
DE91629900 
DE91629914 
DE91629918 
DE91629956 
DE91629970 
DE91630054 
DE91630157 
DE91630158 
DE91630159 
DE91630194 
DE91630211 
DE91630217 
DE91630227 
DE91630229 
DE91630230 
DE91630237 
DE91630240 
DE91630242 
DE91630273 
DE91630303 
DE91630337 
DE91630394 
DE91630395 
DE91630396 
DE91630402 
DE91630403 
DE91630407 
DE91630408 
DE91630411 
DE91630456 
DE91630457 
DE91630458 
DE91630459 
DE91630467 


Report No. 


JINR-R-7-89-227 
LiYaF—-1525 
CNIC—00383 
LIYaF—-1442 
LIYaF—1511 
INIS-BR-2395 
INIS-mf—12819 
KAERI/RR-829/89 
KAERI/RR-835/89 
NIIAR—14-777 
NIIAR-18-781 
JINR-E-18-89-724 
KAERI/RR-865/89 
CNIC—00321 
CNIC—00322 
CNIC—00354 
CNIC—00355 
CNIC—00366 
JINR-E—14-89-22 
KAERI/RR-866/89 
CNIC—00353 
KAERI/RR-838/89 
PS-89 
UJV-9088-M 
IAE-4758-11 
PS-90 
KAERI/RR-864/89 
KAERI/RR-837/89 
LIYaF—1585 
LIYaF—1603 
JINR-E-18-89-91 
JINR—18-89-48 
VR-Trans—4044 
CNIC—00378 
INIS-mf—12820 
INIS-mf—1281 1(v.3) 
KAERI/RR-894/89/GE 
KAERI/RR-895/89/HY 
KAERI/RR-897/89/ST 
KAERI/RR-824/89 
CNIC—00364 
CNIC—00323 
JINR-R-19-89-124 
CNIC—00450 
CNIC—00317 
CNIC—00441 
CNIC—00447 
AECS-A/FRSR-39 
KAERI/RR-852/89 
KAERV/RR-872/89 
JINR-R-16-89-539 
SNV-3639 
SNV-3723 
KAERI/RR-851/89 
CNIC—00332 
KAERI/RR-913/90 
KAERVRR-871/89 
JINR-R—19-89-172 
NIIAR-30-761 
KAERI/RR-839/89 
KAERI/RR-840/89 
UJV-—8980-T 
KAERI/RR-832/89 
KAERI/RR-907/90 
KAERV/RR-878/89 
KAERI/RR-881/89 
KAERI/RR-880/89 
JINR-E-11-89-755 
JINR-R—1 1-89-516 
JINR—S-89-154 
JINR—9-89-446 
JINR-R-9-89-135 
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DE91630472 


Order No. 


DE91630472 
DE91630478 
DE91630532 
DE91630533 
DE91630534 
DE91630556 
DE91630564 
DE91630572 
DE91630573 
DE91630600 
DE91630601 

DE91630602 
DE91630617 
DE91630630 
DE91630631 

DE91630632 
DE91630633 
DE91630634 
DE91630679 
DE91630685 
DE91630686 
DE91630687 
DE91630700 
DE91630701 

DE91630732 
DE91630733 
DE91630734 
DE91630735 
DE91630736 
DE91630737 
DE91630738 
DE91630739 
DE91630740 
DE91630741 

DE91630742 
DE91630743 
DE91630744 
DE91630831 

DE91630832 
DE91630833 
DE91630836 
DE91630837 
DE91630838 
DE91630839 
DE91630840 
DE91630841 

DE91630842 
DE91630854 
DE91630861 

DE91630866 
DE91630867 
DE91630895 
DE91630896 
DE91630897 
DE91630906 
DE91630913 
DE91630914 
DE91630920 
DE91630922 
DE91630937 
DE91630952 
DE91630953 
DE91630954 
DE91630955 
DE91630956 
DE91630957 
DE91630958 
DE91630959 
DE91630960 
DE91630972 
DE91763454 
DE91765860 


Report No. 


KAERI/RR-841/89 
IFVE-OLU-90-5 
JINR-R—10-89-365 
JINR-R-10-89-674 
LIYaF—-1510 
KAERI/RR-856/89 
PSI-84 
KAERI/RR-849/89 
KAERI/RR-876/89 
CNIC—00349 
CNIC—00350 
CNIC—00352 
UJV—9033-A 
INIS-mf—12818 
KAERI/RR-825/89 
PSI91 
UJV-9094-R,D 
UJV-9147-T 
NIIAR-10-773 
KAERI/RR-846/89 
KAERI/RR-860/89 
KAERI/RR-863/89 
CNIC—00319 
CNIC—00380 
JINR-R—-10-88-885 
JINR-R-10-89-104 
JINR-R-13-88-929 
JINR-R-13-89-518 
JINR-R-13-89-579 
JINR-R-15-89-97 
JINR-13-89-108 
JINR—13-89-131 
JINR-13-89-133 
JINR-13-89-204 
JINR-13-89-712 
JINR—13-89-93 
NIIAR—4-767 
ITEF-156-89 
JINR-D—13-89-153 
JINR-D—13-89-851 
JINR-E-1 1-89-262 
JINR-R-1-89-410 
JINR-R-1 0-89-17 
JINR-R—10-89-460 
JINR-R-13-88-928 
JINR-R-13-89-396 
JINR-13-89-585 
INCT-2064/3/D/B 
INT-—199/I 
KAERI/RR-831/89 
KAERV/RR-850/89 
JINR-R-13-89-468 
JINR-16-89-620 
KAERI/RR-859/89 
LIYaF-1571 
KAERI/RR-868/89 
KAERI/RR-884/89 
SKN-34 
KAERVRR-855/89 
KAERVRR-862/89 
JINR-E-1-88-907 
JINR-R—1-89-151 
JINR-R-1 1-89-582 
JINR-E-1 1 -89-537 
JINR-R-13-89-352 
KAERV/RR-834/89 
KAERI/RR-843/89 
KAERI/RR-886/89 
KAERI/RR-902/89 
KAERI/RR-819/89 
VTT-TUTK-698 
ENET-8900092/2 
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Order No. 


DE91767253 
DE91767255 
DE91767291 
DE91767293 
DE91767295 
DE91767318 
DE91767320 
DE91767322 
DE91767714 
DE91767789 
DE91767790 
DE91767792 
DE91767794 
DE91767796 
DE91767798 
DE91767800 
DE91767802 
DE91767809 
DE91767813 
DE91767815 
DE91767817 
DE91767830 
DE91767850 
DE91767921 
DE91767928 
DE91767932 
DE91767933 
DE91767975 
DE91767976 
DE91768087 
DE91768917 
DE91768947 
DE91 768985 
DE91769023 
DE91769103 
DE91769104 
DE91769113 
DE91769124 
DE91769132 
DE91769133 
DE91769134 
DE91769137 
DE91769176 
DE91769186 
DE91769192 
DE91769194 
DE91769204 
DE91769452 
DE91769460 
DE91771846 
DE91771852 
DE91771854 
DE91771856 
DE91771869 
DE91771870 
DE91771871 
DE91771872 
DE91771874 
DE91771888 
DE91771891 
DE91771901 
DE91771902 
DE91771903 
DE91771913 
DE91771915 
DE91771917 
DE91771921 
DE91771923 
DE91771924 
DE91771926 
DE91771927 
DE91771928 


Report No. 


ECN-C—90-060 
ECN-R-90-009 
ECN-RX-91-002 
ECN-RX-91-006 
ECN-C—91-001 
ECN-RX-91-007 
ECN-I-91-002 
ECN-C—90-056 
CEA-LNS-PH-91-01 
LAL—9036 
CRN-PN-8930 
IPNO-DRE-9007 
CRN-PN-8927 
CRN-VIV-80 
IPN—1988 
IPNO-DRE-9010 
LAL—9037 
LAL-RT-9013 
CEA-CONF—1 0247 
CRN-VIV-82 
CRN-VIV-76 
FRCEA-TH-303 
CEA-CONF—10458 
JHP-16 
NIFS-PROC—4 
KEK-90-11 
KEK-90-2 
KEK-90-9 
KEK-90-1 

JHP-14 
INIS-mf—12184 
ETDE-mf—1 768947 
DESY-90-136 
ETDE-mf-1 769023 
CONF-9005343—1 
CONF-900675-1 
KFK-PEF-77 
ETDE-mf-1769124 
ETDE-mf-1769132 
ETDE-mf-1769133 
ETDE-mf-1 769134 
ETDE-mf-1 769137 
ETDE-mf—1 769176 
ETDE-mf-1769186 
ETDE-mf-1769192 
ETDE-mf-1769194 
INIS-mf-12183 
ETDE-IT-91-21 


ENEA-RT-ENERG—90-01 


NEI-DK-506 
NEI-DK-508 
DTH-LV-214 
DTH-LV-90-1 
NEI-DK-515 
RISO-M-2916 
DEFU-TR-282 
DTH-LFK-F—121-01 
RISO-M-2899 
EEV-90-01 
NEI-DK-516 
NEI-DK-517 
NEI-DK-518 
NEI-DK-519 
NEI-DK-520 
NEI-DK-521 
NEI-DK-523 
NEI-DK-524 
NEI-DK-525 
NEI-DK-526 
NEI-DK-527 
DTH-LV-84-34 
DTH-LV-85-2 


Order No. 


DE91771929 
DE91771930 
DE91771931 
DE91771932 
DE91771934 
DE91771935 
DE91771936 
DE91771937 
DE91771939 
DE91771943 
DE91771944 
DE91771945 
DE91771946 
DE91771947 
DE91771948 
DE91771949 
DE91771950 
DE91771951 

DE91771952 
DE91771953 
DE91771954 
DE91771955 
DE91771956 
DE91771957 
DE91771958 
DE91771961 

DE91771962 
DE91771963 
DE91771964 
DE91771965 
DE91771966 
DE91771967 
DE91771968 
DE91771969 
DE91771970 
DE91771971 

DE91772011 

DE91772029 
DE91772030 
DE91772031 

DE91772032 
DE91772033 
DE91772034 
DE91772035 
DE91772036 
DE91772037 
DE91772038 
DE91772045 
DE91772047 
DE91772062 
DE91772064 
DE91772105 
DE91772107 
DE91772109 
DE91772111 

DE91772112 
DE91772124 
DE91772125 
DE91772126 
DE91772172 
DE91772173 
DE91772174 
DE91772175 
DE91772176 
DE91772177 
DE91772178 
DE91772179 
DE91772181 
DE91772182 
DE91772183 
DE91772205 
DE91772206 


Report No. 


AUC-IBT-R-9017 
AUC-IBT-R-9019 
AUC-IBT-R-9014 
AUC-IBT-R-9012 
NEI-DK-528 
NEI-DK-529 
NEI-DK-530 
NEI-DK-531 
NEI-DK-532 
NEI-DK-538 
NEI-DK-539 
VTT-TUTK-697 
VTT-TUTK-702 
VTT-TIED—1 160 
VTT-TIED—1 182 
IVO-A-03/90 
VTT-TUTK-688 
VTT-TUTK-712 
VTT-TIED—1 134 
VTT-TIED—1 164 
VTT/LVIS2000—2 
VTT/LVIS2000-3 
VTT/LVIS2000-8 
ETLA-329 
VTT-ETRR-3 
KTWE-D-192 
KTMWE-D-190 
KTMWE-D-191 
VTT-ETRR-2 
VTT/LVIS2000-5 
OY/TEK-EL—1 
NEI-FI-131 
NEI-FI-133 
NEI-FI-135 
NEI-FI-136 
TK-TUTK-—132 
NEI-NO—120 
IVL-B—1005 
SLU-VKL-R-219 
NEI-SE-65 
SVF-91-1 
SV-VU-F-90-13 
SV-VU-F-90-9 
SV-VU-F-90-10 
SV-VU-S-91-5 
SV-VU-F-91-2 
SV-VU-S-90-32 
STU-89-1988 
STU-88-3452 
IVL-B—1016 
SVF-375 
JAERI-M-90-129 
JAERI-M-90-147 
JAERI-M-90-136 
INS-J-174 
JAERI-M-90-124 
NIFS-37 
JAERI-M-90-139 
INS-843 
JAERI-M-90-138 
JAERI-M-90-140 
JAERI-M-90-149 
JAERI-M-90-152 
JAERI-M-90-164 
JAERI-M-90-165 
YITP/U-—90-19 
PSC—10 
RERF-TR-—1-90 
RERF-TR-21-89 
RERF-TR-2-90 
INS-839 
INS-849 





Order No. 


DE91772207 
DE91772208 
DE91772209 
DE91772210 
DE91772211 
DE91772213 
DE91772214 
DE91772215 
DE91772216 
DE91772217 
DE91772218 
DE91772219 
DE91772220 
DE91772221 
DE91772222 
DE91772223 
DE91772224 
DE91772225 
DE91772226 
DE91772227 
DE91772228 
DE91772229 
DE91772230 
DE91772287 
DE91772288 
DE91772289 
DE91772292 
DE91772293 
DE91772305 
DE91772306 
DE91773528 
DE91773532 
DE91773533 
DE91773534 
DE91773549 
DE91773550 
DE91773551 
DE91773552 
DE91773553 
DE91773554 
DE91773555 
DE91773556 
DE91773557 
DE91773558 
DE91773559 
DE91773560 
DE91773561 
DE91773563 
DE91773564 
DE91773565 
DE91773566 
DE91773567 
DE91773568 
DE91773569 
DE91773570 
DE91773575 
DE91773576 
DE91773577 
DE91773578 
DE91773579 
DE91773580 
DE91773581 
DE91773582 
DE91773590 
DE91773591 
DE91773598 
DE91773599 
DE91773600 
DE91773605 
DE91773608 
DE91773609 
DE91773610 


Report No. 


INS-851 

INS-852 

JAERI-M-90-148 
JAERI-M-90-159 
JAERI-M-90-166 
JAERI-M-90-173 
JAERI-M-90-174 
JAERI-M-90-175 
JAERI-M-90-177 
JAERI-M-90-178 
JAERI-M-90-1 80 
JAERI-M-90-185 
JAERI-M-90-1 87 
JAERI-M-90-195 
JAERI-M-90-176 
JAERI-M-90-179 
JAERI-M-90-181 
JAERI-M-90-183 
JAERI-M-—90-1 86 
JAERI-M-90-1 88 
JAERI-M-90-192 
JAERI-M-90-196 
NIFS-47 


PNC-TN-8410-90-004 
PNC-TN-8410-90-046 


NIFS-PROC—1 
NIRS-RSD-91 
NIRS-RSD-90 
KURRI-TR-337 
KURRI-TR-339 
FR-CEA-TH-333 
CEA-CONF—10470 
CEA-CONF—10429 
CEA-CONF—10455 
CEA-R-5537 
SCPRI-RM-9-1990 
SCPRI-RM-8-1990 


SCPRI-RM-10-1990 


CEA-CONF—10474 
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Missoula, MT 59812 
(406) 243-6700 


NEBRASKA LIBRARY COMM. 
Federal Documents 

1420 P Street 

Lincoln, NE 68508 

(402) 471-2045 

(in cooperation with University 
of Nebraska-Lincoln) 


UNIVERSITY OF NEVADA LIB. 
Govt. Pub. Department 

Reno, NV 89557 

(702) 784-6579 


NEWARK PUBLIC LIBRARY 
5 Washington Street 

Newark, NJ 07101 

(201) 733-7812 


UNIVERSITY OF NEW MEXICO 
Zimmerman Library 

Government Pub. Dept 
Albuquerque, NM 87131 

(505) 277-5441 


NEW MEXICO STATE LIBRARY 
Reference Department 

325 Don Gaspar Avenue 

Santa Fe, NM 87501 

(505) 827-2033, ext. 22 


NEW YORK STATE LIBRARY 
Empire State Plaza 

Albany, NY 12230 

(518) 474-5563 


UNIVERSITY OF NORTH 
CAROLINA AT CHAPEL HILL 

Wilson Library 

BA/SS Documents Division 

Chapel Hill, NC 27515 

(919) 962-1321 


UNIVERSITY OF NORTH DAKOTA 
Chester Fritz Library 

Documents Department 

Grand Forks, ND 58202 

(701) 777-2617, ext. 27 

(in cooperation with North 

Dakota State Univ. Library) 


STATE LIBRARY OF OHIO 
Documents Department 

65 South Front Street 
Columbus, OH 43215 

(614) 462-7051 


OKLAHOMA DEPT. OF LIBRARIES 
Government Documents 

200 NE 18th Street 

Oklahoma City, OK 73105 

(405) 521-2502 


OKLAHOMA STATE UNIV. LIB. 
Documents Department 
Stillwater, OK 74078 

(405) 624-6546 


PORTLAND STATE UNIV. LIB. 
Documents Department 

P.O. Box 1151 

Portland, OR 97207 

(503) 229-3673 


STATE LIBRARY OF PENN. 
Government Pub. Section 
P.O. Box 1601 

Harrisburg, PA 17105 

(717) 787-3752 


TEXAS STATE LIBRARY 
Public Services Department 
P.O. Box 12927-Cap. Sta 
Austin, TX 78753 

(512) 471-2996 


TEXAS TECH. UNIV. LIBRARY 
Govt. Documents Department 
Lubbock, TX 79409 

(806) 742-2268 


UTAH STATE UNIVERSITY 
Merrill Library, U.M.C. 30 
Logan, UT 84322 

(801) 750-2682 


UNIVERSITY OF VIRGINIA 
Alderman Lib.-Public Doc. 
Charlottesville, VA 22901 
804) 924-3133 


WASHINGTON STATE LIBRARY 
Documents Section 

Olympia, WA 98504 

(206) 753-4027 


WEST VIRGINIA UNIV. LIB. 
Documents Department 
Morgantown, WV 26506 
(304) 293-3640 


MILWAUKEE PUBLIC LIBRARY 
814 West Wisconsin Avenue 
Milwaukee, WI 53233 

(414) 278-3000 


ST. HIST. LIB. OF WISCONSIN 
Government Pub. Section 

816 State Street 

Madison, WI 53706 

(608) 262-4347 


WYOMING STATE LIBRARY 
Supreme Ct. & Library Bid 
Cheyenne, WY 82002 

(307) 777-6344 
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